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WHY YOU SHOULD 
CONSIDER THE 

DELL 386 SYSTEMS, 
DESPITE THEIR 

SUSPICIOUSLY LOW 
PRICESO 



TO ALLAY YOUR SUSPICIONS 
YouR ToTAL SATISFACTION 

Is GuARANTEED. 
Dell offers a complete line of systems , peripherals and 

software. 

And whatever you choose, you must be ·absolutely, 

totally satisfied with it. If not, s imply return it within the 

first 30 days for a money-back refund. No questions asked. 

We call this our Total Satisfaction Guarantee. 

SuPPORT Is 
A FREE PHONE CALL AwAY. 

Also included in your s ystem price is our toll-free support 

line. It's open every business day from 7 AM to 7 PM (CT). 

Simply dial (800) 624-9896. 

ON-SITE SERVICE Is INCLUDED 
IN YouR SYSTEM PRicE. 

For those rare problems that can't be handled over the 

phone, we'll send a service technician to your location 

by the next business day. At absolutely no charge to 

you0 Because included in system price is a year's worth of 

on-site service. 

ONE-YEAR WARRANTY. 
Dell offers a one-year limited warranty, which warrants 

each sy s tem we manufacture to be free of defects in 

materials and workmanship for one full year. During that 

period we will repair or replace any defective products 

returned to our factory. 

For a lot of companies ,  leasing our systems is an even 

better idea because of the cash flow and tax advantages. 

And we guarantee fixed rates, so you know exactly how 

much to budget each month. We can even custom design 

a lease plan to fit the exact needs of your business. 

For the complete terms of our On-Site Service Con­

tract, Satisfaction Guarantee, Warranty and leasing plans, 

write: Dell Computer Corporation, 9505 Arboretum Blvd., 

Austin, Texas 78759-7299. 

THE NEw 25 MHz 386 SYSTEM 325. 
When you need the highest poss ible 
performance of any 386, this is the tech­
nology of choice. Running at 25 MHz, 
the System 325 is faster than the Com­
paq- 386/25. Besjdes unequaled speed, it 
also offers Intel's Advanced 82385 Cache 
Memory Controller and high perfor­
mance disk drives. As a result, it gives 
you workstation-level performance for 
CAD/CAM and desktop publishing 
applications. It's also especially effective 
as a network file server, and more than 
capable of handling the most complex 
spreadsheets and databases. 

STANDARD FEATURES: 
• Intef 80386 microprocessor running at 25 MHz. 
•1 MB of RAM• expandable to 16MB using a 
dedicated high speed 32-bit memory slot. 

·A dvanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed static 
RAM cache. 

• Page mode-interleaved memory architecture. 
• VGA systems include a high performance 16-

bit video adapter. 
• Socket for 25 MHz Intel 80387 or 25 MHz 

WEITEK 3167 math coprocessor. 
• 5.25" 1 .2 MB or 3 .5" 1 .4 4MB diskette drive. 
• Dual diskette and hard disk drive controller. 
• Enhanced 101-key keyboard. 
• 1 parallel and 2 serial ports. 
• 200-watt power. supply. 
• 8 industry standard expansion slots. 

OPTIONS: 
• 25 MHz lntel80387 math coprocessor. 
• 1 MB or 4 MB memory upgrade kit. 
• 2 MB or 8 MB memory expansion board kit. 
.. Ltaufor as low as $245/Month. 

System 325 

Hard Disk Drives 
150 MB-18 ms ESDI 
322 MB-18 ms ESDI 

The Dell System 325 is an FCC Class A device, 
intended for business use only. 

THE DELL 20 MHz 386 SYSTEM 310. 
For business users who need a 386 sys­
tem, this is the best combination of per­
formance and value available. Running 
at 20 MHz, this 32-bit system is faster 
than the IBM PSit Model 70 and the 
Compaq 386/20e. Since it has the same 
high performance disk drives and .Intel 
Advanced 82385 Cache Memory Con­
troller as our System 325, it brings a new 
level of performance to complex spread­
sheets and databases. As you might expect, 
it runs windowed software at extremely 
high speed. It's also well-suited for desk­
top publishing applications, or as a net­
work file server. 

STANDARD FEATURES: 
• Intel80386 microprocessor running at 20 MHz. 
• 1 MB of RAM• expandable to 16MB using a 

dedicated high speed 32-bit memory slot. 
• A dvanced Intel 82385 Cache Memory 

Controller with 32 KB of high speed static 
RAM cache. 

• Page mode interleaved memory architecture. 
• VGA systems include a high performance 16-

bit video adapter. 
• Socket for 20 MHz Intel 80387 or 20 MHz 

WEITEK 3167 math coprocessor. 
• 5.25" 1 .2MB or 3 .5" 1.44MB diskette drive. 
• Dual diskette and hard disk drive controller. 
• Enhanced 101-key keyboard. 
• 1 parallel and 2 serial ports. 
• 200-watt power supply. 
• 8 industry standard expansion slots. 

OPTIONS: 
• 20 MHz lntel80387 math coprocessor. 
• 1 MB or 4MB memory upgrade kit. 
• 2 MB or 8 MB memory expansion board kit. 
.. Lease for as low as $140/Month. 

System 310 
Hard Disk Drives 

40MB-18ms 
90 MB-18 ms ESDI 

150 MB-18 ms ESDI 
322 MB-18 ms ESDI 

With Monitor & Adapter 
VGA Mono VGA Color Plus 

53,899 54,199 
54,699 $4,999 
$5,199 $5,499 
$7,199 $7,499 

All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. ••Payments based on a 36-month open-end lease. 
In Canada, configurations and prices will vary. Microsoft, MS and MS-DOS are registered trademarks owned by Microsoft Corp. -Signifies trademarks of entities other than Dell Computer 



PLEASE CALL 800-426-51500 

THE DELL 20 MHz 286 SYSTEM 220. 
It's an 80286 system that's as fast as most 
386 computers. But at less than half the 
price. Which means you get the best 
price/performance of any system. The 
System 220 runs at 20 MHz, with less 
than one wait state. It also features com­
plete compatibility with Microsoft MS­
DOS and MS OS/2, plus a remarkably 
small footprint. The System 220 is the 
ideal executive workstation. 

STANDARD FEATURES: 
• 80286 microprocessor running at 20 MHz. 
• 1 MB of RAM• expandable to 16 MBt 

(8 MBt on system board). 
• Page mode interleaved memory architecture. 
·LIM 4.0 support for memory over 1MB. 
·Integrated diskette and VGA video controller 

on system board. 
·Socket for Intel80287 math coptocessor. 
• One 3 .5" 1 . 44MB diskette drive. 
• Integrated high performance hard disk inter­

face on system board. 
• Enhanced 101-key keyboard. 
• 1 parallel and 2 serial ports integrated on 

system board. 
• 3 full-sized industry standard expansion slots 

available. 

OPTIONS: 
• Extemal5.25" 1 .2 MB diskette drive. 
• 3 .5" 1 . 44MB diskette drive. 
• lntel80287 math coprocessor. 
• 1 MB RAM upgrade kit. 
••Ltasefor aJ luwas $85/Month. 

System 220 
Disk Drives 

One Diskette Drive 
40MB-29 ms 
Hard Disk 

IOOMB-29 ms 
Hard Disk. 

With Monitor 
VGA Mono VGA Color Plus 

$2.299 $2,599 
$2,999 $3,299 

$3,799 $4,099 

THE DELL 12.5 MHz SYSTEM 200. 
A great value in a full-featured AT com­
patible. An 80286 computer running at 
12.5 MHz, this computer is completely 
Microsoft MS-DOS and MS OS/2 com­
patible.The System 200 offers high speed 
drive options, industry standard com­
patible BIOS and on-site service. As 
Executive Computing said of this com­
puter's predecessor, "If faster processing 
speed and low cost are two key issues 
affecting your purchase decision, this 
machine might be the ideal choice for 
your office:' 

STANDARD FEATURES: 
• 80286 microprocessor running at 12.5 MHz. 
• 640 KB of RAM expandable to 16 MBt ( 4.6 
MBt on system board). 

• Socket for lntel80287 math coprocessor. 
• 5.25" 1 .2 MB or 3 .5" 1 . 44 MB diskette drive. 
• Dual diskette and hard disk drive controller. 
• Enhanced 101-key keyboard. 
• 1 parallel and 2 serial ports. 
• 200-watt power supply. 
• 6 industry standard expansion slots. 

OPTIONS: 
• Intel80287 math coprocessor. 
• 512 KB RAM upgrade kit. 
""Ltaufor as /IJIJ) as $99/Month. 

"PERFORMANCE ENHANCEMENTS 
(SYSTEMS 325, 310 AND 220): 

640 KB is available for programs and data. The 
remaining 384 KB is reserved for use by the sys� 
tern to enhance performance. 

tUsing I MB SIMMs. Inquire as to availability. 

System 200 
Hard Disk Drives 

40MB-28 ms 
90 MB·I8 ms ESDI 

ISO MB-18 ms ESDI 
322 MB·I 8 ms ESDI 

With Monitor & Adapter 
VGA Mono VGA Color Plus 

$2,699 $2,999 
$3,499 $3,799 
$3,999 $4,299 
$5,999 $6,299 

Corporation. 0Scrvice in remote locations will incur additional travel charges. 
©1988 DELL COMPUTER CORPORATION. 

LASER PRINTERS ANn MoRE. 
T he obvious companion for a high performance Dell 

system is a Dell laser or dot matrix printer. All printers 

come with 30-day money-back guarantee. And be sure 

to ask about our software offerings, which include most 

popular third-party applications as well :is Dell Enhanced 

operating system software. 

LASER PRINTERS. 
Laser System 150, IS pages per minute: 

Laser System 80, 8 pages per minute: 

Laser System 60, 6 pages per minute: 

$5,995. 

$3,295. 

$2,195. 

All Dell laser printers come with 1.5 MB RAM, full­

page 300 DPI graphics, and have 31 standard fonts (7 

resident and 24 down-loadable from diskette). Dell laser 

printers also provide Hewlett-Packard LaserJet: Epson/8( 

IBM Proprinter and Diablo 630- emulations. 

DoT MATRIX PRINTERS. 
Printer System 800: $699.95. 

Our highest resolution text and graphics, 24-pin dot matrix 

printer. Draft quality at 200 cps. Letter quality at 66 cps. 

Parallel and serial interfaces. Wide carriage. 

Printer System 600: $499.95. 

9-pin dot matrix. Draft quality at 240 cps. Near-letter 

quality at 60 cps. Parallel interface. Wide carriage. 

Printer System 300: $199.95. 

9-pin dot matrix. Draft quality at 144 cps. Near-letter 

quality at 36 cps. Four standard fonts. Parallel interface. 

Narrow carriage. 

OPERATING SYSTEM SoFTWARE. 
Dell Enhanced Microsoft" M S-DOS" 3.3: 

Dell Enhanced M icrosoft M S-DOS 4.0: 

$99.95 

$119.95 

(Both M S-DOS versions with disk cache and other utilities) 

Dell Enhanced M S® OS/2 Standard Edition 1.0: $324.95 

To ORDER, PLEASE CALL 800�426�5150 
IN CANADA, CALL 800-387-5752 

AD CODE NO. 11EC9 



0 ur 386:based systems are priced about 35% 

less than comparable systems-like Compaq's� 

Which may make you wonder if we've left some­

thing important out. Like high performance. 

Well we haven't. 

In fact, these are among the fastest 386-based 

systems available. With more advanced features 

than you'd get in systems that list for up to 

$3000 more. 

Like Compaq's. 

For instance, our 20 MHz System 310 offers 

you the best value available in any 386-based sys­

tem. PC Magazine (6/14/88) describes it as "fast 

enough to bum the sand off a desert floor:' 

AND IF THAT SouNDS FAsT, 
WAIT T ILL You SEE OuR NEw 
25 MHz 386-BAsED SYSTEM. 

At 25 MHz, our new System 325 offers you the 

highest possible performance in a. 386. Like the 

System 310, it utilizes the very latest technology, 

including the InteC 82385 Cache Memory Con­

troller, advanced 32-bit architecture and high per­

formance drives. And of course, both systems are 

fully IBM" PC compatible. (For more detailed 

specifications, see the inside pages.) 

But speed isn't the only reason to buy from us. 

Or even the best reason. 

evaluation of your needs, we'll help you select 

the features that are right for you. After your 

system unit is custom built, we'll bum-in every­

thing, add-in boards and all, to make sure the 

entire system works perfectly. 

ToLL-FREE SuPPORT AND ON-SITE 
SERVICE INCLUDED IN THE PRICE. 

Every Dell system includes the Dell System Ana­

lyzer, a complete set of diagnostic tools. Which 

lets Dell's expert technicians resolve problems 

right over the phone. This toll-free support serv­

ice is available from 7 AM to 7 PM (CT) every 

business day, at no extra charge. 

And if your system requires hands-on service, 

a technician will be at your location the next 

business day. At absolutely no charge to you» 

Because included in the price of your system is a 

full year of on-site service. 

But that's not all. You also get our 30-day 

money-back guarantee. As well as our one-year 

limited warranty on parts and workmanship. 

AND IF You STILL THINK You GET 
WHAT You PAY FoR, CoNSIDER THIS. 

When you buy or lease from Dell, you buy 

directly fi:om our manufacturing facility in Austin, 

Texas. Which means we eliminate dealer markups, 

allowing us to give you a lot more 386 for less. 

THE FIRST PERSONAL 
CoMPUTER THAT's TRULY 

PERSONAL. DELL 
This same principle is behind 

all the Dell systems. Review them 

in detail. Then call us at (800) 

426-5150 to order the system 

that's right for you. 

Dell configures systems to your own 

personal specifications. After an 

Circle 78 on Reader Service Card 

C OMPUTER 
CORPORATION 
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PRODUCTS IN PERSPECTIVE 

65 What's New 

97 Short Takes 
Carrier NET, when Carrier 
Current Technologies ' package 
works, it works well 
Turbo EMS, almost-magic 
EMS emulation from Lantana 
PC-Write 3.0, 
Quicksoft 's now-serious product 
CCC Model 2400, Compu Com 's 
2400-bps modem for $95 
Picture Publisher, 
Astral 's image-editing package 

REVIEWS 

162 Product Focus: 
Upscale Monitors 
by Steve Apiki 
and Stanford Diehl 
When you're selecting 
a monitor, 
bigness 
actually 
adds utility 
to a system. 

109 Computing at Chaos Manor: 
Chaos Manor Awards 
by Jerry Pournelle 
It was a very good year 
for computer users. 

129 Applications Plus: 
Trackball Madness 
by Ezra Shapiro 
A tale of woe that points out 
the short life span 
of some input devices. 

135 Down to Business: 
What Hath COMDEX 
Wrought? 
by Wayne Rash Jr. 
All that glitters in Las 
Vegas may be just another 
COMDEX fact. 
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COVER STORY 
Battle of the Chips 

page 274 
The 80286 vs. 80386, 

and an early look 
at two new 

SX -based machines. 

177 Laptop Dilemma 
by Jeff Holtzman 
The Compaq SLT/286 and 
the Ogivar 286 offer different 
features for different needs. 

191 Advanced Floppy Disk 
Drive Controllers 
by Jeff Holtzman 
Installing the right disk controller 
lets you share information stored 
on incompatible disk formats. 

197 Extensible Text Editors 
for Programmers 
by Jon Udell 
BRIEF, EMACS, and Epsilon 
are powerful embedded languages 
that offer ultimate flexibility. 

209 A Virtual Toolkit 
for Windows and the Mac 
by Ray Valdes 
XVT's libraries guarantee 
Mac-to-PC and PC-to-MAC 
portability. 

221 Superbase 4 
by Nick Baran 
An intriguing database 
program, but does it promise 
more than it can deliver? 

Macinations: 
A Macintosh Retrospective 
by Don Crabb 
The Macintosh is five 
years old. How has it affected 
the world of computers? 

149 OS/2 Notebook: 
Not Quite COMDEX/2 Yet 
by Mark Minasi 
On the trail of the first 
OS/2 applications. 

155 COM1: 
The Protocol Pack 
by Brock N. Meeks 
In this look at XMODEM, 
file transfer protocols are put 
through their paces. 

COVER PHOTOGRAPHY: PAUL AVIS © 1989 



228 Introduction: 
Object-Oriented Programming 

231 What's in an Object? 
by Dave Thomas 
Object -oriented programming 
allows you to build custom 
applications from existing 
ones easily. 

245 Learning the Language 
by Peter Wegner 
Object-oriented languages 
may well become the standard 
method for programming 
in the 1 990s. 

FEATURES 

274 Cover Story 
Battle of the Chips 
by Frank Hayes 
The powerfu180386 
microprocessor and its 
stepchild, the 80386SX, 
take on the venerable 80286. 

HANDS ON 

281 Under the Hood: 
Caching in on Memory Systems 
by Brett Glass 
How do designers make fast 
CPUs run with almost no wait 
states, in spite of slow memory? 

287 Some Assembly Required: 
Trees 'n Keys, Part 3. 
by Rick Grehan 
In the final installment 
of this series, Rick discusses 
bringing the database together. 

MACINTOSH SUPPLEMENT 1JJJ> 
begins after page 224 

Object-Oriented Programming/228 

Some Assembly Required/287 
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Separation of Powers 
by Mahesh H. Dodani, Charles 
E. Hughes, and J. Michael 
Moshell 
The object-oriented paradigm 
shows great promise as the basis 
for achieving a mature user­
interface technology. 

265 The Next Step 
by Tom Thompson 
Object -oriented programming 
simplifies software development 
with the NeXT computer's 
NextStep. 

270 Object-Oriented Resources 
Languages, databases, 
and related products. 
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6 Editorial :  OS/3 and Unix 's  
Last, Best Hope 

1 1  Micro bytes 
24 Letters 
33 Chaos Manor Mail 
38 Ask BYTE 
51 Book Reviews 

335 Coming Up in BYTE 
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PROGRAM LISTINGS 
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From BYTEnet: 
call (6 1 7) 861 -9764 
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MARCH 1989 • B Y T E  3 



EDITOR IN CHIEF 
Frederic S. Langa 

OPERATIONS 
Glenn Hartwig Associate Managing Editor 

REVIEWS (Hardware, Software, Product Focus) 
Michael Nadeau, Associate Managing Editor, Dennis Allen 
Senior Technical Editor, Software, Richard Grehan Director. 
BYTE Lab, Stephen Apiki Testing Editor, BYTE Lab, 
Stanford Diehl Testing Editor, BYTE Lab 

NEWS AND TECHNOLOGY (Microbytes, What's New, Short Takes) 
Rich Malloy Associate Managing Editor, D. Barker Senior 
Editor, News and Technology, Anne Fischer Lent Senior 
Editor, New Products, Andrew Reinhardt Associate News 
Editor 
Peterborough: Roger Adams Associate News Editor, David 
Andrews Associate News Editor, Martha Hicks Associate 
News Editor 
West Coast: Gene Smarts Bureau Chief, Costa Mesa, 
Nicholas Baran Technical Editor, San Francisco, Frank 
Hayes Associate News Editor, Marlene Nesary Associate 
News Editor, Jeffrey Bartolucci Editorial Assistant, San 
Francisco 

SENIOR TECHNICAL EDITORS 
Ken Sheldon Features, Jane Morrill Tazelaar In Depth, 
Tom Thompson At Large 

TECHNICAL EDITORS 
Janet J. Barron, Robert Mitchell, Ben Smith, Jon Udell, 
Stanley Wszola 

CONSULTING EDITORS 
Jerry Pournelle, Ezra Shapiro, Don Crabb, Brett Glass, 
Brock N.  Meeks, Mark Minasi, Wayne Rash Jr. 

CONTRIBUTING EDITORS 

Jonathan Amsterdam Programming Projects, Mark 
Dahmke Video, Operating Systems, Mark Haas At Large, 
Rik Jadrnicek CAD, Graphics, Spreadsheets, Robert T. 
Kurosaka Mathematical Recreations, Alastair J. W. Mayer 
Software, Stan Miastkowski New Technology, Alan R.  
Miller Languages and Engineering, Dick Pountain 
Algorithms, Roger Powell Computers and Music, Phillip 
Robinson Semiconductors, Jon Shiell High-Performance 
Systems, George A. Stewart, Book Reviews, Ernest Tello 
Artificial Intelligence 

COPY EDITORS 
Lauren Stickler Chief, Susan Colwell, Jeff Edmonds, Judy 
Grehan, Nancy Hayes, Cathy Kingery, Margaret A. 
Richard, Warren Williamson 

EDITORIAL ASSISTANTS 
Peggy Dunham Office Manager, Linda C. Ryan, June N. 
Sheldon, Lynn Susan Valley 

ART 
Nancy Rice Director, Joseph A. Gallagher Assistant 
Director, Lisa Lynch Assistant, Jan Muller Assistant, 
Alan Easton Technical Artist 

PRODUCTION 
David R. Anderson Director, Virginia Reardon 
Senior Editorial Production Coordinator; Barbara Busenbark 
Editorial Production Coordinator, Denise Chartrand Editorial 
Production Coordinator, Michael J. Lansky Editorial 
Production Coordinator 

TYPOGRAPHY 
Sherry Fiske Systems Manager, Donna Sweeney 
Applications Manager, Christa Patterson 

ADVERTISING/PRODUCTION (603) 924-6448 
Lisa Wozmak Director of Advertising Services, Lyda Clark 
Senior Account Coordinator, Karen Cilley, Linda Fluhr; Wai 
Chiu Li Quality Control Manager, Rod Holden; Julie 
Murphree Creative services Manager, Jeanne Gatcombe 

EDITORIAL AND BUSINESS OFFICE: 
One Phoenix Mill Lane, Peterborough, NH 03458, (603) 924-9281. 

11\JTE 
ADMINISTRATION 

Donna Nordlund, Publisher's Assistant 

MARKETING COMMUNICATIONS 
Horace T. Howland Director, Pamela Petrakos-Wilson 
Promotion Manager, Wilbur S. Watson Marketing Services 
Manager, Dawn Matthews Public Relations Manager, Lisa 
Jo Steiner Assistant Promotion Manager, Stephanie 
Warnesky Marketing Art Director, Sharon Price Associate 
Art Director, Julie Perron Market Research Analyst 

PLANNING AND RESEARCH 
Michele Perron Director 
Faith Kluntz Copyrights Coordinator, Cynthia Damato 
Sands Reader Service Coordinator 

FINANCIAL SERVICES 
Philip L. Penny Director of Finance and Services, Kenneth 
A. King Business Manager, Marilyn Parker, Diane Henry, 
JoAnn Walter, Jaime Huber 

CIRCULATION 
Dan McLaughlin Director 
James Bingham Newsstand Sates Manager, Vicki Weston 
Assistant Manager, Karen Desroches Distribution 
Coordinator, Donna Healy, Direct Accounts Coordinator, 
Louise Menegus Back Issues 

PERSONNEL 
Patricia Burke Personnel Coordinator, Beverly Goss 
Receptionist 

BUILDING SERVICES 
Tony Bennett Manager, Cliff Monkton, Mark Monkton, 
Agnes Perry 

IJIX BYTE INFORMATION EXCHANGE 

DIRECTOR 
Stephen M. Laliberte 

EXECUTIVE EDITOR 
George Bond 

ASSOCIATE EDITOR 
Tony Lockwood 

MICROBYTES DAILY 
D. Barker Coordinator, Peterborough, Rich Malloy New 
York, Gene Smarte Costa Mesa, Nicholas Baran San 
Francisco, Rick Cook Phoenix, Frank Hayes San Francisco, 
Jason Levitt Austin, TX, Larry Loeb Wallingford, CT, Brock 
N. Meeks La Mesa, CA, Stan Miastkowski Peterborough, 
Wayne Rash Jr., Sue Rosenberg Washington, DC, David 
Reed Lexington, KY 

GROUP MODERATORS 
David Allen Applications, Frank Boos man Artificial 
lntettigence, Leroy Casterline Other, Marc Greenfield 
Programming Languages, Jim Howard Graphics, Gary 
Kendall Operating Systems, Steve Krenek Computers, 
Brock N. Meeks Telecommunications, Barry Nance New 
Technology, Donald Osgood Computers, Sue Rosenberg 
Other, Jon Swanson Chips 

BUSINESS AND MARKETING 
Patricia Bausum Secretary, Denise A. Greene Customer 
Service, Brian Warnock Customer Service, Tammy Burgess 
Customer Credit and Bitting 

TECHNOLOGY 
Clayton Lisle Director, Business Systems Technology, 
ISCo., John Spadafora Programmer/Analyst 

PUBLISHER/GROUP VICE PRESIDENT 
J. Burt Totaro 

ADVERTISING SALES 
Steven M. Vito Associate Publisher, 
Vice President of Marketing 

Sara Lyon Administrative Assistant 

Jennifer L. Bartel West Coast Sates Manager, (214) 644-1111 

NEW ENGLAND 
ME, NH,  VT, MA, Rl, ONTARIO, CANADA & 
EASTERN CANADA 
John C. Moon (617) 262·1160 

ATLANTIC 
NY, NYC, CT, NJ (NORTH) 
Leah G. Rabinowitz (212) 512·2096 

Ken Tashjy (212) 512·2645 

EAST 
PA, KY, NJ (SOUTH), MD, W.VA, 
DE, DC 
Thomas J. Brun (215) 496·3833 

SOUTHEAST 
NC, SC, GA, FL, AL, TN, VA, MS 
Thomas H. Tolbert (404) 252·0626 

MIDWEST 
IL, MO, KS, lA, ND, SD, MN, WI, NE, IN, Ml, OH 
Kurt Kelley (312) 751-3740 

SOUTHWEST, ROCKY MOUNTAIN 
CO, WY, OK, TX, AR, LA 
Karl Heinrich (713) 462-0757 
Dan Harper, Sates Associate, (603) 924·2598 

SOUTH PACIFIC 

SOUTHERN CA, AZ, NM, LAS VEGAS, UT 
Ron Cordek (714) 557-6292 
Tom Harvey (213) 480.5243 

NORTH PACIFIC 
HI, WA, OR, ID, MT, NORTHERN CA, NV (except 
LAS VEGAS), WESTERN CANADA 
Bill McAfee (408) 879-0371 
Christine Kopec (415) 362·4600 
Elisa Lister, Sates Associate, (603) 924·2598 

TELEMARKETING 
L. Bradley Browne Director 
Susan Boyd Administrative Assistant 

SPECIAL ISSUES 
Liz Cayman (603) 924-2518 

BYTE BITS (2x3) 
Mark Stone (603) 924-6830 

THE BUYER'S MART (1x2) 

Brian Higgins (603) 924-3754 

REGIONAL ADVERTISING SECTIONS 
Scott Gagnon (603) 924-4380 
Larry Levine (603) 924-4379 
Barry Echavarria (603) 924·2574 

BYTE POSTCARD DECK MAILINGS 

BYTE DECK 

Ed Ware (603) 924·6166 

COMPUTING FOR DESIGN & CONSTRUCTION 
COMPUTING FOR ENGINEERS 
Mary Ann Goulding (603) 924-9281 

INTERNATIONAL ADVERTISING SALES STAFF 
See listing on page 337. 

West Coast Branch Offices: 425 Battery St., San Francisco, CA 941 1 1 ,  {415) 954-9718; 3001 Red Hill Ave., 
Building #1 ,  Suite 222, Costa Mesa, CA 92626, (714) 55�-6292. 

Founder: James H. McGraw (1860- 1948). Executive, editorial, circulation, and advertising offices: One 
Phoenix Mill Lane, Peterborough, NH 03458, phone (603) 924-9281 .  Office hours: Monday through Thursday 
8:30 AM-4:30PM, Friday 8:30 AM-1 :00 PM, Eastern Time. Address subscriptions to BYTE Subscriptions, 
P.O. Box 551, Hightstown, NJ 08520. Subscriptions are $29.95 for one year, $54.95 for two years, and $74.95 
for three years in the U.S. and its possessions. In Canada and Mexico, $31.95 for one year, $59.95 for two 
years, $79.95 lor thre� years. $75 for one-year air delivery to Europe. Y28,800 for one-year air delivery to 
Japan, Yl4,400 for one-year surface delivery to Japan, $45 surface delivery elsewhere. Air delivery to 
selected areas at additional rates upon request. Single copy price is $3.50 in the U.S. and its possessions, 
$3.951n Canada, $4.50 in Europe, and $5 elsewhere. Foreign subscriptions and sales should be remitted in 
U.S. funds drawn on a U.S. bank. Please allow six to eight weeks for delivery of first issue. Address editorial 
correspondence to: Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Unacceptable 
manuscripts will be returned if accompanied by sufficient postage. Where necessary, permission is granted 
by the copyright owner for libraries and others registered with the Copyright Clearance Center {CCC) to 
photocopy any article herein for the flat fee of $1.50 per copy of the article or any part thereof. 
Correspondence and payment should be sent directly to the CCC, 29 Congress St., Salem, MA 01970. 
Specify ISSN 0360-5280/ 83, $1.50. Copying done for other than personal or internal reference use without 
the permission of McGraw-Hill, Inc., is prohibited. Requests for special permission or bulk orders should be 
addressed to the publisher. BYTE is available in microform from University Microfilms International, 300 
North Zeeb Ad., Dept. PR, Ann Arbor, Ml 48106 or 18 Bedford Row, Dept. PR, London WC1R 4EJ, England. 

New York Branch Editorial Office: 1221 Avenue of the Americas, New York, NY 10020, (212) 512·3175. 
BYTEnet: (617) 861-9764 (set modem atB-1-N or 7-1-E; 300 or 1200 baud). 
Fax: (603) 924-7507. Talex: (603) 924-7861. 
SUBSCRIPTION CUSTOMER SERVICE: Outside U.S. (609) 426-7070; inside U.S. (BOO) 525-5003. 
For a new subscriptlon-(800) 257-9402 U.S. only, or write to BYTE Subscription Dept., P.O. Box 555, 
Hightstown, NJ 08520. �•'• r. Officers of McGraw-Hill Information Services Company: President: Waller D. Serwatka. Executive 
�· Vice Presidents: Kenneth E. Gazzola, Aerospace and Defense; Ira Herenstein, Computers l.n • and Communications; Russell C. White, Construction; Robert P. McGraw, Healthcare; Brian H. Hzll. 
Legal. Senior Vice Presidents-Publishers: Laurence Altman, Data Communications; David J. McGrath, 
Engineering News-Record. Senior Vice Presidents: Robert D. Daleo, Finance; Michael J. Koeller, Human 
Resources. Group Vice Presidents: J. Burt Totaro, BYTE; Norbert Schumacher, Energy/Process Industries. 
Vice Presidents: George Eisinger, Circulation; Julia Lenard, Systems Planning and Technology. 

Officers of,McGraw-HiJ I, Inc.: Joseph L. Dionne, Chairman, President, and Chief Executive Officer; Robert 
N. Landes, Executive Vice President, General Counsel, and Secretary; Robert J. Bahash, Executive Vice 
President and Chief Financial Officer; Frank D. Penglase, Senior Vice President, Treasury Operations. 

4 B Y T E • MARCH 1989 

BYTE and 11\'TE are registered trademarks of McGraw-Hill, Inc. 



Integrated Software for 
Schematics & PCB Artwork 

Introducing HiWIRE�Pius 

Wintek's smARTWORK® 
pioneered low-cost printed­
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Pius, integrating 
HiWIRE's schematic features 
with a powerful printed-circuit­
design facility. 

Creating Schematics 

With HiWIRE-Pius, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 

Circuit-Board Design 

HiWIRE-Pius gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir­
tually unlimited. HiWIRE-Pius is 
perfect for surface-mount, mi'cro­
strip, and ECL applications. 

Current Versions 

HiWIRE-Pius V 1. 1 r6 
smARTWORK V 1 .4r5 

Circle 270 on Reader Service Card 

HiWIRE-Pius Advantages 

D One tool for schematics and 
printed-circuit artwork 

D Easy-to-learn menu-driven 
operation; complete docu­
mentation and tutorial 

D Schematic libraries with TTL, 
CMOS, ECL, ladder, micro­
processor, and discrete 
components 

D Netlist and bill-of-materials 
utilities included 

D Circuit boards up to 60x60 
inches and 256 layers 

D Variable grid size, trace width, 
and pad size (.001" resolution) 

D PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 

D Schematic-to-layout cross­
checking 

D Design-rule checker 

D 800 number for free support 

"HiWIAE", "smARTWORK", 'Wintek", and the Wintek togo are 
regislered trademarks of Wint�k Corporation. 

System Requirements 

D IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

D Microsoft Mouse 

D IBM ProPrinter or Epson 
dot-matrix printer, and/or 

D Houston Instrument or 
Hewlett-Packard pen plotter 

Higher Performance 
Better Value 

Still only $895, HiWIRE-Pius 
delivers quality schematics and 
PCB artwork. You don't need to 
guess if HiWIRE-Pius is right for 
you- we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Pius to work for you. 

Wintek Corporation 
1801 South Street 
Lafayette, Indiana 47904-2993 
(800) 7 42-6809 or 
(317) 742-8428 
FAX: (317) 448-4823 
Tel�x: 70-9079 

Eurobe: RIVA Ltd., England, 
Phone: 0420 22666, FAX: 0420 23700 
Australia: Entertainment Audio Pty, Ltd., 
Phone: (08) 363-0454 
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The next 90 days will 
be historic in the 
operating-system wars 

L ast month, I briefly examined 
the current fit between OS/2's  
P resentat ion Manager  and 
IBM's Systems Application Ar­

chitecture-IBM's  grand scheme for top­
to-bottom software uniformity . PM 
brings SAA to the desktop. 

That's nice, you might say, but so 
what? Yes, it will be good to be able to 
share data transparently among all man­
ner of True Blue machines. And yes, it 
will be a,plus to be able to sit down at al­
most any IBM box and find a familiar­
looking interface staring back at you. 

But the Macintosh is already more or 
less uniform within its own family and 
has been for some time. And the chaos of 
Unix is rapidly boiling down to a few 
major and reasonably similar choices. 
For example, X Windows is the underly­
ing structure for AT&T/Sun' s  Open 
Look, the Open Software Foundation's 
OSF/Motif, Sony's  NWS interface, and 
others . Apple has even announced X 
Windows for A/UX. 

Thus, an asset such as a standardized 
GUI (graphical user interface)-while 
welcome and necessary-won't, by it­
self, give OS/2 any particular edge. 

The edge-if there is to be one-will 
have to come from planned enhance­
ments to OS/2 . At a recent two-day brief­
ing staged by IBM and Microsoft, Steve 
Bal lmer of Microsoft offered some 
glimpses into the future: 

• OS/2 will be made faster ("although 
people are surprised at how quick OS/2 
already is," Ballmer said). It will also be 
made smaller. "You can run a functional 
OS/2 with 1 .6 megabytes if you forgo the 
compatibility box or with about 4 mega-
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OS/3 AND UNIX'S 
LAST, BEST HOPE 
bytes full-blown; and that compares well 
with other powerful operating systems," 
he said. 
• The FAT (file-allocation table) file sys­
tem will get an overhaul. "It can stand a 
scrub-up,"  Ballmer admitted. "We'll  
improve performance in file access and 
in smart caching to produce a superfast, 
supercompetitive file system using the 
fastest techniques known to man."  He's 
not one for understatement. 
• The eight-dot-three filename restric­
tion will finally be lifted, allowing addi­
tional attributes for items like subject, 
author, and file revision dates. 
• OS/2 will support larger disk volumes 
and provide standardized access to dif­
ferent media, including WORM (write 
once, read many times) drives. 
• OS/2 LAN Manager enhancements 
will include services to enable you to 
browse a network's users, resources, and 
so forth, which can be important on very 
large systems; additional security ser­
vices; additional program-to-program 
communications support; improvements 
in transport efficiency; and "full coordi­
nation" with the planned file system en­
hancements mentioned earlier. 
• And most significantly , within the 
next few months, we'll see the first tool­
kits for OS/3, or OS/386, or whatever the 
80386-specific version of OS/2 will be 
called. This is the version we've all been 
waiting for-the version that will finally 
deliver on the full promise of OS/2. It 
will ,  of course, support a true flat ad­
dress space; it will demand-page (in 4K­
byte blocks) ; and it will offer "ful l  
binary compatibility with all OS/2 appli­
cations-all OS/2 applications will run 
unchanged, "  Ballmer said, although 
they'll  run faster. 

Best of all from a user's perspective, 
this new version of OS/2 will at last sup­
port multiple concurrent DOS sessions, 
which will make the transition from 
DOS to OS/3 fairly painless and avoid 
the hassles and limitations of OS/2's cur­
rent compatibility box. 

As for DOS extensions, watch for 
many of the enhancements listed above 
for OS/2 to show up in future versions of 
DOS. Many of them are already available 
from third parties anyway : Norton's File 
Info lets you work around the eight-dot­
three filename limits (albeit clumsily) . 
Many vendors offer add-on support for 
disk volumes larger than 32 megabytes. 
And there are numerous solid multi­
taskers available that work just fine with 
vanilla DOS. 

PM intentionally bears a strong family 
resemblance to DOS.-based Microsoft 
Windows. Over time, the available DOS 
interfaces and PM will become even 
closer, partly to move DOS at least a lit­
tle within the SAA fold, and partly for 
pure marketing reasons. " People can 
safely stick their toes in the GUI waters 
with Windows and migrate to OS/2 PM 
when their favorite applications show up 
there," Ballmer explains .  

All this makes DOS attractive in the 
short term, and Microsoft apparently 
concedes the point: Ballmer restated 
what BYTE's  COMDEX polls have been 
telling us for some time-that it will be at 
least 1 99 1  before OS/2 will be able to 
pass DOS. 

But Unix is also an attractive alterna­
tive. After years of ineffectual interp.al 
wrangling, the Unix community is fi­
nally getting its act together. Within the 
next few months, Unix will take its last, 
best shots at becoming a "mainstream" 
operating system outside of the academic 
and scientific venues .  There will be a 
great deal of activity: Very soon, OSF 
will release its Motif user interface, fol­
lowed by preliminary versions of OSF/1 
(its proprietary version of Unix); Next­
Step will leave beta testing and ship ver­
sion 1 .0; AT&T will release its response 
to OSF; and more. 

Things are about to get very, very 
interesting. 

-FredLanga 
Editor in Chief 

(BIX name ''flanga ") 
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"Upgrade product ojthe year." 
... PCWorld 

Installed in minutes, the Renegade 386™ motherboard turns any 
IBM PC, IT, AT or inexpensive clone into a powerful new computer, 
lightning fast with both old software AND new OS/2 releases. 

Is this you? 
You would like to have extraordinary computing 

speed and power. You want number crunching ability. You 
need complex CAD capabilities. Or graphics. Or multi-tasking. 

And you haven't got it. (And you don't want to spend a 
fortune to replace good equipment with the newest standard.) 

Weep no more. You can turn your present system into 
the latest, high-performance system that will equal or ex:ceed 
the best of the new computers. 
Renegade 386:' 
A new heart and brain for your computer. 

Renegade Technologies offers designers, engineers, 
architects, and computer-dependent businesses a simple and 
reliable alternative to obsolescence. Or the unreasonable 
expense of a new system. 

Simply replace the "motherboard" of your present sys­
tem with a Renegade 386™ motherboard. 

It takes a screwdriver and less than 20 minutes. And 
costs but $1695. 

That's thousands qf dollars less than a new IBM System/2 
Model 80. 

But it gives you more than just the latest industry stan­
dard. You can run your old software on it. Probably anything 
you now use on your XT or AT. Big Blue can't do that. 

You can use your present 16-bit peripherals. (If you've 
looked at PC "add-on" cards, you already know your old equip­
ment would be useless.) 

But with Renegade 386™ you'll have to find some other 
excuse to throw away your current modem, network card, 
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EGA or disk controller 
cards. 

The Renegade 386™ 
board comes with an iron­
clad one year limited 
warranty. It uses genuine 
U.S. made Intel 386 chips 

:l and is designed and manu-

Multi-taskwithLotusl-2-3and factured in the U.S.A. 

other applicationsrunningside-by- by Hauppauge Computer 
side on the Microsoft Windows/ 386 Works. Hauppauge is a 
desktap. major developer of software 
support for Microsoft and IBM products, and is producer of 
the highly respected Hauppauge 8087 or 80287 highs peed 
math coprocessors. Over 50,000 have been sold. 

Major computer magazine reviews in the last year have 
hailed our Hauppauge-made board as a major breakthrough 
in a high speed, high power, high performance upgrade 
product. 

Not an accelerator card. Not a "turbo" gimmick. 
Renegade 386lM gives you a full-featured 
new computer. 

Thanks to Renegade's 80386 microprocessor your com­
puter will now boast a 32-bit data path -and a clock speed of 
16 MHz with zero wait state access. Up to 8 expansion slots 
are provided depending on your computer configuration. 

Your "new" computer also will now have 1 Megabyte 
of lOOns RAM. This is not a naked board. And it also includes 
a 32-bit high-speed RAM expansion slot which you can popu­
late with up to 15 Mbytes of system memory. 



In practical terms that simply means that programs like 
L�tus 1-2-3 or new products like Fox base 386, and almost any­
thmg else, will run faster than anything y(JU have ever seen. 

Which is a minor problem for some folks who are playing 
computer games on company time. Renegade 386™ may run 
them at speeds far too fast for human reactions. 

The world is not perfect. 
Otherwise Renegade 

386™ is perfectly com­
patible with products· 
like AutoCAD, Aldus 
PageMaker, Microsoft Win­
dows, Ventura Publisher, 
the Novell Network and siz­
zlers like Paradox 386. We 

Fastm; easier presentation graphics haven't yet found a popular 

with newest software releases. program we can't run 
with it. 

Power hungry? Equip Renegade 386™ with 
even more RAM- without speed loss. 

Add up to 15 Mbytes of system memory with Renegade™ 
expansion modules that plug right into your Renegade 386™ 
32-bit expansion slot. And run with no loss of speed 
-something no IBM or Compaq model can match. 

There's a lot of confusion in computer claims, but the 
fact is that with zero wait state, our 16 MHz is effectively the 
same as those highly touted machines running at 20 MHz 
with one wait state. 

So plug in Renegade™ expansion modules in 2-and 
4-Megabyte increments and run Windows 386 applications at 
the speed God intended. 

386 MotherBoard for the PC or PC/XT ....... $1695 
386 MotherBoard for the PC/ AT ............. $1795 
386 MotherBoard /20 MHz for PC/ AT . ..... . . $2195 
32-bit RAM Board (2Mbyre installed; up to 10 Mbytes) $1195 
16 MHz 80387 math coprocessor ............. $695 
16-bit combination hard disklfloppy disk controller $245 
PrKes subject to change. 

Circle 222 on Reader Service Card 

30 DAY�lRIAL OfFER AND OUR NO·RISK GUARANTEE 
We understand perfectly that you have no reason 

t;o believe anything you read. Including this-ad. (We 
read too.) 

So we invite you to evaluate the Renegade 386™ 
yourself. Call and order one. We'll send it with detailed 
clear instructions. Use it in your own system, on your 

' 

own work, for 30 days. 'fry it for brilliant presentation 
graphics, make massive and instant spreadsheet recal­
culation, run huge memory-hungry CAD programs. 
Wring it out-on anything your software is up to. 

But don't stop there. Challenge your best com­
puter technician. Or a consultant whose opinion you 
value. Ask them to eompare Renegade 386� dollar for 
(iollar, and feature for feature, with the best on the 
market. 

After 30 days, if it isn't for you, for any reason, 
we'll take it back and write you a check immediately 
for your full purchase price. 

The risk is all ours. But we urge you not to wait. 
RAM chip prices are going up every day due to world­
wide chip shortages. We can guaran e this current 
price only if you order now. 

Call toll·&ee today. You have nothing ' 
to lose but yesterday's computer system. 

1·800!-426-2189 

�ene&arle 
TE C H N Ot O GIE S 
Redmond, Washi.ngton USA 1 . . (206)885·5700 
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Creative License. 
1£ you've ever tried to combine windows, menus, forms, and text entry to create an effective user 

interface, you know how challenging it can be. 
Perhaps you've turned to a third­

party library for help. Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
start over. 

Which is precisely why we designed 
Vermont Viewsn.�, the new generation 
of Wmdows for Data®, the best-selling 
C library for user interfaces. 

Vermont Views offers unbridled, un­
restricted creative license. 

The Human Interface Of 
Your Dreams 

Vermont Views offers an unparal­
leled set of interface building blocks that 
you can combine in unlimited ways: 

I Menus can be created in any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
reatures include n-th character selection, 
checkmarks, and unavailable items. 

I Data entry forms can be bigger 
than their display windows, have scroll­
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

I A mini word processor can be at­
tached to a field window in a form or 

used as a pop-up note taker. 

You're In Charge 

Because you can write and attach 
functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver­
mont Views use a unique system of ac­
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 

One For All 

Vermont Views is available for DOS, 
OS/2, UNIX, XENIX, and VMS. Main­
tain the same user interface on all of these 
operating systems with the same source 
code. 

Vermont Views provides internation­
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 

Novice Or Expert 

Despite its depth and flexibility, Ver­
mont Views is easy to learn and use. Each 
major facility is covered in a single, self-

contained section of the manual, so you 
only need to learn capabilities as you use 
them. 

To help you become an expert in no 
time, we include a free copy of the Nor­
ton GuidesThl Engine and our own com­
prehensive Pop-Up ReferenceThl. You'll 
have immediate, on-line access to func­
tion names, reference pages, structures 
and tables.  

No-Time-Limit Guarantee 

We've only touched on a fraction of 
what makes Vermont Views special. The 
only way to know it is to use it. 

Try Vermont Views on your hardest 
problems. 

For as long as you want. At no risk. 
If not fully satisfied, return for a full 

refund. Anytime. 

To Order Today 
Call l-800-848-1248 

Call to order Vermont Views today. 
And we'll send your "creative license" 
right away. 

Prices: DOS $395; with Source $790. 
UNIX, XENIX, VMS, OS/2 please call. • Vermont 

Creative 
Software 

Pinnacle Meadows. Richford, VT 054 76 

800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT 
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MICRO BYTES 

Staff written highlights of developments in technology and the microcomputer industry, 
compiled from Micro bytes Daily and BYTE week reports 

T l ' s  Prototype Transistor Takes a Quantum Leap 

L aptop supercomputers 
that run off flashlight 

batteries may be the stuff of 
science fiction, but Texas In­
struments has developed an 
experimental transistor that 
may very well make such 
advanced electronic devices 
possible within a decade. 
At the company's Dallas re­
search center, physicists 
have built the world's first 
quantum-effect transistor, a 
device that operates on a fun­
damentally different prin­
ciple than the transistors that 
currently make up our elec­
tronic world. Quantum-effect 
devices potentially will fit 
100 times as many functions 
in the same space as, and 
consume far less power than, 
today's  ICs . 

At dimensions less than 
0.02 micron, principles 
known as quantum mechan­
ical effects dominate the be­
havior of matter. The quan­
tum transistor-called the 
bipolar resonant tunneling 
transistor-is the first semi­
conductor to directly con­
trol a quantum well ,  an al­
most unimaginably thin 
layer that allows only elec­
trons with certain energy 
levels to pass through. 

Quantum transistors have 
active regions that are about 
100 times smaller than the 
corresponding areas on a 
contemporary IC. These re­
gions range between 10 and 
20 nanometers in size, 
which is about 10,000 times 
smaller than a human hair. 

And future generations of the 
devices will be even 
smaller. At these micro­
scopic dimensions, elec­
trons act more like waves 
than particles. They occupy 
discrete energy levels, known 
as bands, and resonate 
when they're confined to a 
region that's the size of 
their wavelength. These 
properties let quantum tran­
sistors switch at speeds thou­
sands of times faster than 
today's conventional devices. 

Transistors are made up 
of three parts: Current flows 
between an emitter and a 
collector, controlled by a 
base. In standard transis­
tors, the current flow is con­
trolled by varying the volt­
age that's applied to the base. 
The base controls physical 
barriers of semiconducting 
material called P-N junc­
tions and depletion layers. 

TI researchers say the 
breakthrough that made the 
quantum-effect transistor 
possible was the discovery of 
a means to directly control 
the tunneling current by 
modulating the voltage po­
tential inside a quantum 
well ,  which is the device's 
base. The modulation takes 
place by putting a charge 
into the energy well at an 
energy level that's just 
below the energy level where 
the actual current "tun­
nels" across the base from 
the emitter to the collector. 

The speed at which the 
current travels between the 

Don 't Worry About the Bus, Some Say 

F rom operating systems 
to interfaces to file for­

mats, the microcomputer 
industry is uniquely confus­
ing . Industry executives say 

things should straighten out 
in the next year or so. But 
one much-publicized issue du 
jour isn't confusing at all, 
say some industry leaders, 

emitter and collector­
known as transit speed-is 
several orders of magnitude 
faster in a quantum transistor 
than in today' s conventional 
devices , TI researchers say. 
The TI scientists estimate 
that the transit speed is in 
quadrillionths of a second. 

The quantum transistor, 
which is only a laboratory 
prototype now, was fabri­
cated using a combination of 
gallium arsenide, alumi­
num gallium arsenide, and 
indium gallium arsenide. 

Practical applications for 
the quantum transistor are at 
least 1 0  years away. And 
before the transistor can be 
commercially feasible, 
techniques will have to be de­
veloped to manufacture and 
interconnect the tiny struc­
tures reliably in production 
quantities. Moreover, TI sci­
entists admit that quantum 
transistors will require the 
development of "whole new 
circuit architectures . "  But 
they predict that once the 
problems are solved, the cost 
of quantum transistors will 
quickly compete with that of 
conventional devices. 

Meanwhile, TI is touting 
quantum transistors as the 
next generation of solid-
state devices .  George Heil­
meier, the company's  chief 
technical officer, says that 
"comparing quantum effect 
devices with today 's semi­
conductors is like compar­
ing semiconductors with vac­
uum tubes . "  

and that's personal com­
puter bus architectures. 

Micro Channel or the 
EISA (for extended industry 

continued 

• Expenditures for re­
search and development 
in the U.S .  will reach 
$129 billion this year, 
according to a report 
from Battelle (Columbus , 
OH) . That's an increase 
of 3 .4 percent, or about 
$4 billion, over what 
the National Science 
Foundation says was 
spent on R&D in 1988.  
Battelle's forecast says 
American industry will 
fund most of that re­
search, to the tune of 
$92 billion. The remain­
ing spare change will 
come from academic in­
stitutions, nonprofit 
organizations, and the 
federal government. 
• Texas Instruments 
and Hitachi have agreed 
to work together to de­
velop a new series of 16-

megabit DRAM cir­
cuits. The American and 
Japanese chip giants say 
they'll jointly design 
technology that both 
can use. As part of the 
deal, each company will 
have access to the other' s  
DRAM technology "as 
it relates to 1 6-megabit 
development, "  a TI 
spokesperson said. While 
some Japanese compa­
nies are currently sam­
pling 4-megabit memory 
chips, Fujitsu recently 
publicly detailed its de­
sign for 64-megabit 
DRAMs. 
• Bill Gates put it 
down as ho-hum, but 
what do other industry 
captains say about the 
NeXT computer? 
Apple's John Sculley said 
that if anyone can pull 
off a start-up company 

continued 

MARCH 1989 • B Y T E  1 1  



I NANOBYTES 

successfully, it ' s  Steve 
Jobs. But Sculley said it 
will be at least a few 
years before NeXT be­
comes a competitive 
threat. "The key will be 
software. Many of the 
technical features [of the 
hardware] are not new 
to the industry. "  Regard­
ing Jobs's prediction 
that the Macintosh will 
start to decline in the 
1 990s, Sculley said, "I 
have a lot of respect for 
Steve, but his track 
record on predicting the 
Macintosh is not as good 
as his track record on 
creating new products . 
The Macintosh will 
only get better. "  

"We'll compare it to 
Sun's mid- 1 989 product 
and we'll compare 
apples to apples,"  said 
Scott McNealy of Sun 
Microsystems. Sun is ex­
pected to announce, any 
day, week, or month 
now, a "desktop work­
station" that, if you lis­
ten to rumors, will be 
so good that it will take 
people away from the 
Mac II,  the Personal 
VAX, souped-up PCs, 
and other systems aimed 
at number- and image­
intensive applications. 

"The only thing I see 
in NeXT that's really 
unique is th,e operating 
system. The hardware 
features may appear on 
other machines before 
NeXT is even on the 
market,"  said Steve Dow 
of Calera Recognition 
Systems. 

Reese Jones of Far­
allon, which develops 
Macintosh products, 
said he thinks program­
mers will like the NeXT 
cube. He cited the 
Display PostScript im­
aging model as a very at­
tractive feature. Go's 
Jerry Kaplan s,aid he 
thinks NeXT's "great-

continued 
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standard architecture) bus? 
It's not so confusing after 
all, said industry heavy­
weights at the recent PC Out­
look conference in San 
Francisco. Tandy Corp . ' s  
Johri Roach dismissed all 
the "vapor talk" in the 
micromedia about the "bus 
wars . "  "Users don't need to 
worry about the bus, any- · 

way, yet we continue to de­
bate and debate and de­
bate," he said. 

Roach suggested that 
companies should "do more 
strategizing within rather 
than in full view of our cus­
tomers. "  Microsoft chair­
man Bill Gates agreed that 
the bus architecture has no 
effect on software compati-

bility and is therefore not 
very important to users. Rod 
Canion of Compaq, figured 
to be the ringleader behind 
EISA, agreed with that, but 
he put in a plug for 32-bit bus 
architectures, which he said 
will be more important in the 
1990s, when mainframe/ 
personal computer connec­
tivity becomes widespread. 

" Chasing After Change " :  Life Gets Harder 
for Software Developers 

D espite mostly glowing 
predictions of com put­

ing in the next decade, in­
dustry executives at the re­
cent PC Outlook conference 
agreed that the Jag in soft­
ware development will get 
worse. Developers at the con­
ference talked about the 
overwhelming complexity of 
designing new software ap­
plications for today 's  market. 

The problem is keeping 
up with the competing hard­
ware and operating system 
platforms as well as design­
ing for graphical interfaces. 
Jerry Kaplan, CEO of Go 
Corp. and a former execu­
tive at Lotus, pointed out that 
Lotus 1 -2-3 version 3 is 
actually six different prod­
ucts because of the different 
operating systems it will run 
under (including DOS, 
OS/2, and Unix). Kaplan 

said that small software 
companies are faced with tre­
mendous financial risks if 
they pick the wrong environ­
ment for their application. 

The problem is largely 
caused by hardware vendors 
"chasing after annual 
change" to differentiate 
themselves, thus making it 
hard for software developers 
to keep up, says Adele 
Goldberg of ParcPlace Sys­
tems. Goldberg also blamed 
the Jack of software tools for 
allowing one applic�tion to 
work on multiple platforms. 

Software developers face 
a tough challenge. But as 
Reese Jones of Farallon 
Computing put it, "There 
will be no more home-run 
products. We can't do that 
anymore. "  The trick is to 
work on small pieces incre­
mentally. Developers need 

to continue working in small 
teams. Throwing lots of 
people at a project doesn't 
work. And companies will 
have to hope they chose the 
right environment for their 
product, he said. 

Software companies have 
learned from the famous de­
Jays at Lotus and Ashton­
Tate. Companies will be 
more cautious about pre­
announcing upcoming prod­
ucts and providing time­
tables for their availability, 
and they will ,  in general ,  
be more tight-lipped about 
their plans. This may be 
tough for the press covering 
these subjects, but it cer­
tainly will help software 
companies avoid the embar­
rassment that Lotus and Ash­
ton-Tate have had to face 
because of products missing 
announced shipping dates. 

Kodak Packs 4 M i l l ion Pixels onto I mage Sensor Chip 

C apping a five-year de­
velopment effort in elec­

tronic imaging, Eastman 
Kodak has announced a 4-
million-pixel image sensor 
chip that could have long­
term implications for both 
commercial and consumer 
applications. Officially 
dubbed the KAF-4200 Full­
Frame Imager, the chip is 
similar in design to charge­
coupled device (CCD) sen­
sors used in such applications 
as TV cameras. But there's 
a very large resolution 
difference. 

A typical CCD chip in a 
consumer-type video camera 
has a resolution of 5 1 0  by 
389 pixels, while the Kodak 
chip has a resolution of 
2048 by 2048 pixels. This re­
sults in "near-photograph­
ic" quality, and it' s  all 
packed onto a package 
that's just 19 millimeters 
square. 

But the KAF-4200 isn't 
designed for full-motion 
video. Using a pair of20-
MHz output channels, it's ca­
pable of delivering only 10  
frames per second, well 

below the 30 frames per 
second required for full 
motion. 

Potential applications for 
the chip are numerous, in­
cluding ultrahigh-resolution 
scanners and ultrahigh-qual­
ity electronic still cameras. 
Consumer applications, how­
ever, are many years away, 
largely because of the KAF-
4200's  price. Although 
Kodak hasn't announced a 
price yet, a similar chip 
with 1 .  7 million pixels sells 
for $25,000 for perfect 

continued 



You're looking at something you won't see 
anywhere else. 
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hypertext electronic manual that can make you 
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actually lets you experiment by cutting and past­
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Another is the step-by-step tutorial that actu­
ally takes you through every stage of programming 
by working you through a complete program. 

And QB Express-the interactive way to 
learn all about your programming environment in 
a matter of minutes-not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 

a minimum number of menu choices. Context­
sensitive Help for immediate help with error 
messages and variables by simply punching a key, 
or clicking a mouse. And a built- ��=­
in debugger that lets you see 
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Best of all, Microsoft Quiffi 

BASIC is packed with enough 
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Microsoft QuickBASIC version 4.5. If program­
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est innovation was the 
deal with IBM."  Kaplan 
also said that NeXT may 
have an uphill battle 
trying to capture users 
who don't care about 
programming as well as 
scientists who don't care 
about high-level interface 
tools.  

"Steve is king of ease 
of use," said Adele Gold­
berg of ParcPlace Sys­
tems, adding that the 
main feature of the 
NextStep operating envi­
ronment is "putting 
control on the desktop. "  
• Vendors like Aldus, 
Ashton-Tate, and Inter­
leaf have been working 
with DECwindows for 
several months now, say 
DEC officials. DECwin­
dows is "quite porta­
ble,"  said DECwindows 
team leader Scott 
McGregor. DECwindows 
applications will be 
ported to the OS/2 envi­
ronment once his team 
knows what users want, 
McGregor said. 
• Prentice-Hall (Engle­
wood Cliffs, NJ) is fin­
ishing up publication of 
two 1 0-volume series of 
AT&T documentation 
to go with version 3 . 2  of 
Unix System V. One 
set covers plain Unix; the 
other, Unix for 80386-
based systems . 
• Computer software 
and computer systems 
were two of the "worst 
performing industry 
groups" during 1 988,  
according to a report re­
leased by Standard & 
Poor's.  Collective finan­
cial performance of 
software companies fell 
13  percent last year (2 
percent better than gold 
mining) , while compa­
nies involved in computer 
systems declined by 3 .6 
percent, S&P analysts 
said. On the happy side 
of that scale, with gains 

continued 
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chips, with the price going as 
low as $1000 for chips with 
defective pixels. A Kodak 
spokesperson said the price 
for the KAF-4200 is "likely" 
to be somewhere in the 
$50,000 to $ 1 00,000 range. 
That will limit its initial ap­
plications primarily to the 
military and to sophisti­
cated applications, such as 
medical imaging. 

Dr. Michael McCreary, 
manager of product develop­
ment for Kodak's Micro-

electronics Division, told 
Microbytes Daily that one 
of the reasons the chip will 
be so expensive is that the 
yield of perfect chips during 
the manufacturing process 
is extremely low. In addition 
to the problems of produc­
ing a chip with 4, 194,304 
perfect individual micro­
scopic diodes on a 19-mm 
square, the fabrication pro­
cess has to be held to close 
tolerances to eliminate 
what's  called "dark cur-

rent," spurious noise in the 
semiconductor substrate that 
causes bright speckles in 
the image. 

Kodak had planned to 
start shipping samples of the 
chip in January , with full­
fledged production scheduled 
by the middle of this year, 
the company said. 

For further information, 
contact Eastman Kodak, Mi­
croelectronics Technology 
Division, Rochester, NY 
1 4650, (7 16) 477-7053.  

Novel l  to Offer Tool for Distributed Processing 

N ovell plans to soon of­
fer a software tool that 

will help programmers de­
velop applications that fea­
ture distributed processing. 
The new NetWare RPC (for 
remote procedure call) is a 
C preprocessor and a set of 
network-specific library 
files designed for various 
network protocols .  Net­
Ware RPC is actually a 
Novell version of a product 
developed and already being 
sold by Netwise (Boulder, 
CO). NetWare RPC is sched­
uled to be available in the 
first quarter of 1990 for both 
DOS and OS/2. 

In designing a distrib­
uted-processing or client/ 
server application, a pro­
grammer will divide the ap­
plication so that part of it 
will run on a user's work­
station (the client side) and 
part on a central file server. 
With Netware RPC, the 

programmer will not have to 
be concerned with any of 
the communications-oriented 
code that is needed by each 
particular type of network 
operating system. For ex­
ample, the programmer 
could use a single set of net­
work functions and compile 
an application to run on a 
NETBIOS-compatible net­
work. Later, the program­
mer could recompile the pro­
gram with a different 
library file to have the appli­
cation run on a network that 
uses OS/2's  Named Pipes 
protocol or the Sockets pro­
tocol used in Berkeley Unix. 
In addition to these library 
files , Netwise will also have 
library files for the TCP/IP 
protocol used in Unix and the 
SPX protocol used by 
Novell .  A library file for 
IBM's APPC protocol used 
in its System Network Archi­
tecture is scheduled to be 

available next year. 
Initially , Novell will of­

fer only the SPX library file. 
Developers, however, will 
be able to obtain the other 
network protocol files di­
rectly from Netwise. Also, 
Netwise's  own version of 
the product, called RPC 
Tool , is available for sev­
eral environments, including 
DOS, OS/2 , Unix ,  and 
DEC VMS . The DOS version 
starts at $ 1 250; the OS/2 
version, $ 1 750. When the 
Novell version of the prod­
uct becomes available 
(planned for the first quar­
ter of 1 989) , the DOS version 
will sell for $950; the OS/2 
version will sell for $ 1750. 

For further information, 
contact Novell, 122 East 
1700 St. ,  P .O.  Box 5900, 
Provo, UT 8460 1 ,  (800) 453-
1 267 , or Netwise, 4745 
Walnut St. ,  Boulder, CO 
80301

' 
(303) 442-8280. 

Different Drum Uses Computer, Rad io Waves 

I magine playing a 
Beethoven sonata with a 

pair of drumsticks. The lo­
cation and force of the drum­
stick as it strikes the drum 
determines the tempo and the 
shape of the notes played in 
the sonata. Or, if you can 
write music , imagine com­
posing a piece for an orches­
tra and then adding expres­
sion and tempo with a pair of 

drumsticks. That's what 
Max Mathews 's  Radio Drum 
is all about. 

Mathews, a former Bell 
Labs scientist specializing in 
acoustics, retired last year 
to join Stanford' s  Center for 
Computer Research in 
Music and Acoustics 
(CCRMA, pronounced 
"karma"). Actually , the 
Radio Drum was invented 

by R. A .  Boie, Mathews 's 
former colleague at AT&T. 
But it is based on a concept 
developed by Mathews, 
who hopes it will become a 
commercial product. 

The drum is a sheet of 
metal ,  approximately 1 8  
inches square, covering an 
array of radio sensors . In re­
sponse to how the player 

continued 
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in performance, were 
textiles, retail food 
chains, shoes, tobacco, 
and manufactured 
housing. 
• Apple II designer/ 
industry icon/electronics 
whiz-guy Steve Wozniak 
sat in as disc jockey for 
the morning drive-time 
slot at a San Jose, Cali­
fornia, radio station re­
cently ,  apparently to 
good reviews. Woz, who 
also cofounded Apple 
Computer, produced two 
rock festivals, and re­
cently coauthored what 
may be the worst collec­
tion of computer jokes 
ever published, hosted 
the morning spot on 
KSJO, an FM rock sta­
tion. It was a one-day­
only gig; the usual disc 

continued 

positions and strikes the 
drumsticks, these sensors 
send signals to a D/ A data 
acquisition board in the 
computer. The computer 
stores these signals in mem­
ory and uses them to modify 
the frequencies and dura­
tion of the notes played in a 
score of music, which is 
also stored in the computer. 
The resulting signals are 
sent via a MIDI interface 
card to an electronic music 
synthesizer for playback. 
Mathews's original drum 
used strain gauges to deter­
mine the deflection of the 
drum membrane after each 
strike of the drumstick. The 
radio-wave model, developed 
by Boie at AT&T, allows 
more precise modulation of 
the sound. 

The Radio Drum per­
forms the role of a conductor 
of a symphony. Mathews 
calls the software that inter­
prets the signals from the 

Travel 
lith 

Radio Drum the conductor 
program. The drum allows 
the performer to modify the 
tempo and tone of the lines 
of the composition stored in 
memory. The scores for any 
number of instruments can 
be stored, so the Radio 
Drum can conduct an entire 
orchestra. Tempo is con­
trolled by the frequency with 
which you strike the drum. 
Each strike of the drum rep­
resents a beat in the musical 
score. Using the conductor 
program, you can add the 
beats to the composition as 
desired. As you strike the 
drum, the beats are then 
played sequentially. Each 
beat can represent any num­
ber of instruments. The 
tone, ·o r "shape," of the note 
is controlled by moving the 
second drumstick in the 
horizontal and vertical 
dimensions of the drum sur­
face (the horizontal or x­
axis controls bass, and the 

vertical axis controls 
treble). 

The Radio Drum allows 
the performer to play elec­
tronic music without using 
the keyboard of the synthe­
sizer. Mathews says a syn­
thesizer played on a keyboard 
always sounds like a key­
board. The Radio Drum lets 
you modulate tones much 
more flexibly than with a 
keyboard, he says. And you 
don't have to be an accom­
plished pianist to play the 
Radio Drum. 

Currently, Mathews has 
the Radio Drum hooked up 
to a Data Translation acqui­
sition board in an IBM PC­
compatible. The conductor 
software can be used with 
Mathews's  own text editor 
for entering scores or with a 
more elegant scoring pro­
gram developed by Dr. Le­
land Smith of Stanford (and 
marketed by Passport Design 
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120 MBrtes of power, speed and security 
in a revolutionary, removable hard drive. 
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you everything you've al­
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storage system. The speed and high 
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jockey, a shock-jock by 
the name of Perry 
·stone, was on vacation. 
According to KSJO sta­
tion manager David Bar­
onfeld, the phone re­
sponse to Woz was 
"really excellent. "  

of Half Moon Bay, CA, as 
Score) . Mathews has also 
written an improvisation 
program for the Radio 
Drum; it allows you to play 
music interactively ,  without 
first entering a musical 
score. One drumstick con­
trols the sequence up and 
down the musical scale; the 
other controls the interval. 

Mathews hopes to de­
velop a commercial version 
of the Radio Drum that will 
produce MIDI interface sig­
!lals directly, eliminating 
the need for the data acquisi­
tion board. The MIDI 
model would allow the user 
to play the Radio Drum di­
rectly connected to a synthe­
sizer or to send the MIDI 

signals to the Conductor Pro­
gram for use in composi­
tion. It would also allow the 
drum to be used with any 
brand of computer. 

For further information, 
contact Max Mathews at the 
Center for Computer Re­
search in Music and Acous­
tics, Stanford University, 
Stanford, CA 94305. • A kind and gentle 

correction: Interstate 
Electronics (Anaheim, 
CA) wrote, most politely, 
and without even a hint 
of the "nyah-nyah" tone 
we hear so often when 

Analysts , Developments Offer Bright C h ips Forecast 

we goof up, to tell us of 
an error in our Septem­
ber 1 988 Microbyte on its 
chip set and 80-
MFLOPS boards (page 
12). We stated that the 
Analog Devices 32-bit 
digital signal processors 
being used by Interstate 
are limited to fixed-

continued 

M emory chips will re­
main a dynamic mar­

ket, spurred by innovative 
designs, greater densities, 
and growing demand, a 
group of industry watchers 
we heard recently agreed. 
At a panel convened in New 
York by Hitachi America, 
analysts predicted that the 
current shortage in DRAM 
chips will be over by the 
middle of this year. 

The rosiest projection for 
the chip industry was deliv­
ered by Dan Klesken of 
Montgomery Securities (San 
Francisco): He predicted 
that total DRAM shipments 
would surge from 52. 7  tera­
bytes in 1988 to 480 terabytes 
in 1992, an increase of over 
nine times, fueled by grow­
ing demand for personal 
computers, laser printers, 
and fax machines and by 

the emergence of such high­
tech consumer products as 
digital VCRs and high-defi­
nition TV. By 1 995,  Kles­
ken said, 25 percent of 
DRAMs will be used for 
consumer products, 65 per­
cent for microcomputers 
and peripherals, and only 10 
percent for minicomputers 
and mainframes. 

Klesken, however, cau­
continued 
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HIGH PERFORMANCE PRODUCTS!!: 

MODEL.9000 (E)(E)PROM 
MPU PROGRAMMER 

• Fastest programmer on the market. 
• Quick & Intel l igent programm i ng 

algorithms. 
• Supports megabit eproms. 
• Programs largest variety of chips i n­

cluding Prom replacements, Eproms, 
EEProms and M PU's. 

2. MODEL ROMX�lXl. 
EPR0M EMULATOR 

l 
• Emulates 2716-2701 0  eproms. 
• 256K to 1024K memory available. 
• Battery backed IJP, aut.o emulate o n  power-up. 
• Low-cost, pays for itself en first project. 
• Free 1 9.2K Serial Comm u nications Software. 
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3.  MODEL PCSS•81 INTELLIGENT 
SERIAL CARD 

• 8 Co-processor driven RS232 
channels/card. 

• 1 -8 cards per computer. 
• BIOS Enhancement Software 

incl uded. 
• El iminates host processor 

overhead. , 
• 32-2048K,Byte buffer memery. 
• May be used standalone i n  

custom appl icatlol'!, 

MODEL PCSS-8X MlJiTIPORT 
SERIAL BOARD 

I • 

• 8 RS232 ports per card (optional 4 port). 
• A i l S ports 1 00% DOS compatible. 
� 32 ports may be added to a PC. 
• Optional RS422 to 4000 ft. 
• I nterrupt driven BIOS Enhancement Soft­

ware included. 

DEVELOPMENT HARDWARE & SOFTWARE·. 
P.O. Box 2310; Bay St. Loula, MS 39521·2310 U.s.A. 

ORDER TOLL FREE 1-801),255-GTEK (4835) FAX: 1-601 
· MS & Teclinlcal Support 1.1101-467-6048 %, . '� 

Circle 114 on Reader Service Card (DEALERS: 115) 



The easy way to move files between the 51/4" world ofPCs, and the 
31/z" world ofPS/2s, Laptops, and 386s: Sysgen's Bridge family. 
Because your PCs, PS/2s, 386 s and 

laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get ftles back 
and forth, just install Sysgen's Bridge 
products. Presto: Your different com­
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplifY your life in 
a multi-computer office. 

Solution 1: Our 
Bridge-File 5.25 ,o��f 
floppy disk drive. � 

A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 

about its small footprint, ease of use, 
and dual density capacity of360Kb 
and 1.2Mb. (IBM's drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 

Solution 2: Our Bridge-File 3.5 
floppy disk drive. 

You get 720Kb 
and 1.44Mb capacities. 
Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
3W' machines. 

Now all your PCs can share files 
with your newer systems. 

Trndemarks: Sysgen Bridge-File, Omni-Bridge-Sysgen Inc.; PS/2-International Business Machines Corporntion. 
Registered Trndemark: IBM-International Business Machines Corporntion. 

Circle 241 on Reader Service Card 

And here's the ideal controller: 
The Omni-Bridge 
Controller. 

Controls up to four 
drives, so you can mix 
and match 5 V4'', 3 W', and 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 

Get your computers talking. 
Call the Sysgen Hotline for the 
name of your nearest dealer. 
1-800-821-2151. 

SYSGEN 
I N C O R P O R A T E D 
556 Gibraltar Drive, Milpitas, CA 95035 
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point arithmetic. "Not 
true, "  says Interstate. 
"The Analog Devices 
chip sets being used in 
our QUEN family proces­
sors perform both 
fixed- and floating-point 
arithmetic. "  We stand 
corrected and apologetic. 
• Scan this deal: 
Microtek (Torrance, CA) 
is ·tossing in some fine 
software with its Macin­
tosh scanners. Buy a 
Microtek gray-scale scan­
ner (MSF-400G, MSF-
300GS, MSF-300G, 
MSF-300QS, or MSF-
300Q) and you '11 get a 
free copy of Silicon 
Beach's Digital Dark­
room. The company 
said it will also bundle in 
a free SuperPaint 2.0 
with every Mac scanner. 
• Several software pub­
lishers were quick to state 
their support for 
DEC's new desktop 
computers. Oracle said 
its relational DBMS will 
be available on the new 
VAXstations and DECsta­
tions, under VMS, 
Ultrix, and MS-DOS; 
Autodesk will port 
AutoCAD to the RISC­
based DECstation 3 100; 
LSI Logic will offer its 
Modular Design Envi­
ronment (for engineering 
ASIC designs) on the 
3 1 00; and Mathsoft is 
moving its MathStation 
problem solver/document 
producer to the new 
DECstations and VAX­
stations. 
• Silicon Graphics 
(Mountain View, CA) 
says it has so far 
shipped 1000 Personal 
Iris systems. As we re­
ported here when the ma­
chine was announced 
last October, the $ 1 6,000 
Personal Iris represents 
a substantial drop in cost 
for a three-dimensional 
graphics workstation. 
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tioned that chip makers may 
not be able to meet new de­
mand unless they raise levels 
of capital investment. Be­
tween now and 1990 alone, 
he said, the equivalent of 1 1  
major fabrication plants run­
ning round the clock must 
be brought on line, at an in­
vestment of over $5 billion, 
and chip yields must more 
than double. But he doubted 
that U.S .  chip makers will 
gain in the market, predict­
ing instead they will retain 
their current share of 15  
percent to 20 percent, or at 
best 25 percent. 

The picture for Asian 
producers is different: Capi­
tal investment by Japanese 
chip makers is still two and a 
half times greater than by 
U .S .  companies, he said, and 
Korean manufacturers-es-

pecially Samsung, Goldstar, 
and Hyundai-are pouring 
billions of dollars into devel­
oping capacity. 

Analyst Amy Wohl, of 
Wohl Associates (Bala Cyn­
wyd, PA),  said she sees 
hope in EEPROM chips, say­
ing they will resolve the 
age-old "duality" of mem­
ory-the division between 
volatile and permanent 
storage. 

Recent technical devel­
opments signify that innova­
tion will continue to drive 
the chip industry. Hitachi has 
confirmed that it is working 
on a 1 6-megabit CMOS 
DRAM and has offered tan­
talizing glimpses of other fu­
ture developments: l OG­
megabit DRAMs and chips 
based on superconducting 
ceramics. ResearcheFs at the 

company's lab cautioned 
that developments in materi­
als physics will be neces­
sary to achieve these aims. 

IBM and Texas Instru­
ments both recently claimed 
breakthroughs in chip tech­
nology. IBM researchers said 
they have devised a way , 
using advanced lithographic 
techniques such as electron 
beams or x-rays, to make 
CMOS chips with circuits 
one-quarter of a micron 
wide, permitting transistors 
that switch 30 billion times 
per second and chips with 
up to 256 megabits of stor­
age. And TI said it has built 
the world's first quantum­
effect transistors, which oc­
cupy 100 times less space 
and switch thousands of 
times faster than the transis­
tors used in today's  ICs. 

Mainstream Wi l l  Look More Three-Di mensional 

T hn:ie-dimensional im­
aging and animation has 

comprised a small, expen­
sive, and very specialized 
segment of the computer 
hardware and software mar­
ket. But there are signs that 
three-dimensional technol­
ogy this year will begin to 
emerge into the mainstream 
of personal computing. 
And one of the big players in 
this small field will be 
Wavefront Technologies 
(Santa Barbara, CA) . 

You've probably seen 
Wavefront's work on TV 
commercials and network 
spots, most notably during 
last year's Summer Olym­
pics. Most of the slick graph­
ics NBC used in the sum­
mer games were created on a 
Silicon Graphics machine 

using Wavefront's three­
dimensional animation 
software. 

While the big push for 
"fancy pictures" in 3-D 
came from Hollywood, 
Wavefront's cofounders Bill 
Kovacs and Larry Bareis 
say that scientific and engi­
neering computing-not the 
entertainment industry-will 
bring 3-D into the 
mainstream. 

People in the technical 
market aren't interested in 
theatrical animation. 
They're interested in "de­
scribing their problem, "  
says Kovacs .  They can get 
part of the way with CAD 
and finite-element analysis. 
But to achieve true, realis­
tic modeling of a physical de­
sign, either you construct a 

TECHNOLOGY NEWS WANTED. The news staff at BYTE is 
interested in hearing about new technological and scientific de­
velopments that might have an impact on microcomputers and 
the people who use them. If you know of advances or projects 
relevant to microcomputing, please contact the Microbytes staff 
at (603) 924-9281, send mail on BIX to Microbytes, or write to 
us at One Phoenix Mill Lane, Peterborough, NH 03458. An 
electronic version of Microbytes, which offers a wider variety of 
computer-related news on a daily basis, is available on B/X. 

physical model or you use 
three-dimensional render­
ing, in which you add color, 
shading, and texture to the 
wire-frame or line image, 
and then apply motion to it. 

With sophisticated three­
dimensional graphics hard­
ware like the Silicon Graph­
ics Personal Iris, priced 
under $30,000, the oppor­
tunity is there to make three­
dimensional modeling and 
animation available to a much 
broader base of users. The 
missing link is affordable 
software. Wavefront's cur­
rent software costs in the 
neighborhood of $40,000. 
Pixar (San Rafael, CA) , 
which is a competitor of 
Wavefront, offers a complete 
hardware and software sys­
tem priced over $60,000. 

The next step is to offer 
products at a much lower cost 
with easier user interfaces. 
We can expect these kinds of 
products to emerge some 
time this year. Bareis expects 
IBM to offer three-dimen­
sional capabilities on its RT 
PC, using a Silicon Graph­
ics add-in board and Graph­
ics Library. 
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· AST makes theJastest and high�st -qu9-lity desktop 
computers in the·business world. One of tfietp is 
right for you. Wh�th�r you need a personal <;om­
puter for general offk;e work, engineering, desktop 

publishing, financial analysis 
wcl�t8 br running your business at , 

R E P O R T  C A R D  home, you can count on-AST 
'-" ,:;>,�:,-: :;. tO fit>youi: des�op size, yo1:1r Prem!um/J86 386� 2!W Model aG-111 • • 1 • )• : 

a:o:- 7:5 �  .budget�and YQ.ur need for . 
;,;.,,;.,.., .�· • ., ,.. ..... __ ultimate speed. · · 

' ·· . ""� "" Our Newest Wonders. If 
. you wruit.dtra performance a�d high quality 
'without spen.dip.g a lot of money; ti:y our newest 

·, · .
. computers -r. the AST Premium® 38q/16 and the 

· -'"� : AST Bravo/�86. qur �ach'e.-pa�ed AST Premium 
386/16-,mak�s:386'"-C.PU computing available to 

, �eu tf:le� -mo��co�t-conscic;ms qudget. And the AST 
Brav.o!Z86'.is -q.lhhe AT®-cc:impatible power you 

�· • : \ 'I �' ' ·• �\ :· 

need to manage your small business or home office, 
or.use it as a node in a local area network 

. Our Most Powerful Wonders. For high-speed 
CAD/CAM/CAE, mUltitasking, multiuser enviton­
ments ano LAN file service, choose AST's top per­
f?rming systems. The 25 MHz AST Premium 38,6/2 5 
and 20 M�z �T Premium/386C bring the highest· ' 

, performance to your sophisticated 386-CPU based · 
: applications. 

· 

Our Most Versatile Wo11der. If you have to 
choose- one computer that satisfies 

· 

the broadest range of needs, let it 
be' the. AST Premium/286. Perfect­
for flying thr�ugh word P�'$!cessirig, 
large spreadsheets and �yen 'techni- _ 

cal applications, it's''the mdustzy's · , 
award-winner for 286 performance and\raiue. ;, -

Our Smallest Wonders. When your_desktop space. 
· ,, '· _·souree: .PC Week,�e�. l4, 1988 . .  

• "1; � •• : ··�- .. ... � • • ' 
AS\\ AST logo and AST Premium registered trademarks AST Research1lnc. 80386 and 80386SX trademarks -InteL.Cor ' 

.. • ·
. AST markets products worldwide - in Europe and the Middle East ca�-4� I 568 4�50; in japan ca 
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Circle 128 on Reader Service Card 

Why the FREE 
Inmac catalog is the comguter accessory you U value most. 
You get "a store 
in a drawer." 
Page after page of PC products that 
make work easier, more effective. At 
your fingertips, when you wish. 

Plain talk makes 
it all easy. 
Spacesavers, workstations, cables, 
disks. All explained in simple language 
& pictured as you'd use 'ern. Call with 
any questions: Our informed staff helps 
you get the right item, instant credit, 
fast delivery. 

The final decision 
. ' IS yours. 
Unlike some catalog firms, Inmac lets 
you decide when you're satisfied with a 
product. A promise we back up with 
ironclad guarantees. 
Call now toll free: 

Ext. 2467 
Use the resource 
that gives the 
world's sharpest 
business rompu­
terusersan 
extra edge. 

. Name 

. Title 

1 Company 

1 StreetAddress!P.O. Box 

I City State Zip 
( ) 

treaCooe�P�ho_n_e�No-.--------�C-o d7e�55�:.1 
In Canada, Call Toll Free 1-800-387-2173 

- - - - - - -
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OS/2 Common Sense 
Didn't it occur to you that if Mark Mina­
si's absurd claim ("The Good News and 
the Bad News , "  October 1 988)  that 
"background OS/2 processes slow down 
by a factor of 10  to 500 times" was even 
remotely realistic, others would have al­
ready noticed? A 10-second compile, for 
example, that suddenly started taking an 
hour would be fairly obvious, it seems to 
me. 

It hasn't been noticed because i t  
doesn't happen. There have been a Jot of 
ridiculous benchmarks over the years, 
but  these  were some of the most  
egregious. 

String compares and such all run at 
exactly the same speed on a given pro­
cessor, no matter what the operating sys­
tem. If you think you see a difference 
under OS/2, it's only because you don't 
get an infinitely large and instanta­
neously available time slice. When, as in 
Minasi' s cases, the benchmark execution 
times are on the same order as these 
scheduling characteristics, of course the 
results are nonsensical. 

In a multitasking system, when and 
how much of the processor you get de­
pends on the relative level of competition 
for resources, the task switch time, and 
the scheduling parameters. For example, 
if you have too many processes chasing 
too l ittle RAM, any multitasking operat­
ing system will thrash, producing a very 
sudden and dramatic decline in through­
put. (For OS/2 1 .0 with the compatibility 
box, the threshold appears to be just 
below 2 megabytes . )  Also,  i t ' s  wel l 
known that getting in and out of read 

WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 

mode on an 80286 is expensive, but this 
is hardly the fault of OS/2. (Switching 
between protected processes or threads is 
quite fast. )  

OS/2 may have its warts, and ifMinasi 
is suggesting that the scheduling param­
eters (e. g . ,  the way priority is calculated) 
should be tweaked, he may be right. But 
on other than toy problems, I think most 
designers are finding that OS/2' s  supe­
rior kernel services (especially multi­
threading) make significant perfor­
mance gains easy to achieve. 

Douglas A. Hamilton 
Wayland, MA 

Others have noticed. Page 63 of the No­
vember 1987 PC Tech Journal showed a 
test wherein a large assembly language 
program was run through MASM under 
different circumstances. The people 
there found that running the assembler in 
the background while running the BRIEF 
text editor in the compatibility box in the 
foreground slowed down the compile by 
4640 percent. Not all DOS programs 
cause this effect-/ suspect it is the con­
stant keyboard polling of most text editors 
that causes the damage. 

For some reason, I found that VED/T 
slowed down the background more than 
IBM's Personal Editor, which in turn 
slowed down the background more than 
BRIEF. The bottom line is that you 're not 
going to use the compatibility box any 
more than you have to. 

"Nonsensical " is a term that 's mean­
ingful only when there is common sense 
of some kind. No one yet has common 
sense about OS/2, because it 's so new. 
It 's the common sense that I 'm trying to 
help establish. 

Your comment about the 2-megabyte 
value in OS/2 1 .  0 is well taken but really 
doesn 't apply, because the test was done 
on a 4-megabyte machine and swapping 
was disabled. 

I never disagreed with your contention 
that "switching between protected pro­
cesses or threads is quite fast. " By now, 
you have seen my November I 988 col­
umn, where I discuss that. 

continued 



dBASE® Users -Attack 
the Mac with FoxBASE+/Mac 

New Frontiers, No Fears. 
FoxBASE + /Mac gives you the unprece­
dented ability to run your dBASE pro­
grams on the Macintosh immediately­
without changing a single line of 
code! But there's much more. With 
FoxBASE+!Mac you can create 
beautiful, robust applications that 
are truly Mac-like- using the 
familiar dBASE language! 

Speed and Power. 
FoxBASE +/Mac gives you speed to 
burn-plus the power and performance 
you've come to expect from Fox. In fact, 
FoxBASE+/Mac is by jar the fastest 
database system available on the Mac 
today-up to 200 times faster! 

View Window. 
The View Window is the master control 
panel for FoxBASE+/Mac's graphical, 
non-programming interface. Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 

BROWSE. 
FoxBASE+ /Mac's BROWSE feature 
brings new convenience and power to 
database display and editing! You're in 
complete control- BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 

Integrated Graphics. 
Copy and paste graphs, charts, diagrams 
and even pictures into your database­
instantly! FoxBASE+/Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 

FoxBASE and PoxBASE+ are trademarks of Fox Software. 
dBASE and dBASE III PLUS are trademarks of Ashton-Tate. 
Macintosh is a trademark of Mcintosh Laboratory, Inc., 
licensed to Apple Computer, Inc. 

You can create stunning screens like this with FoxBASE +!Mac-immediately! 
This actual FoxBASE + /Mac screen photo illustrates the View Window, 

Command Window, Integrated Graphics, Memo field editing, 
Trace and Debugging Facilities, and the BROWSE feature. 

Command Window. 
FoxBASE+/Mac's Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language-just 
type a command into the Command 
Window, and it's executed! 

Get The FoxBASE+/Mac 
Facts Now! 

Call (419) 874-0162 Ext. 320 for more 
information about FoxBASE+/Mac. Or 
visit your local software retailer. 

FoxBASE +/Mac is part of the award-win­
ning family of products from Fox Software. 
For two years in a row, FoxBASE+ has been 
given the prestigious Editor's Choice award 
by PC Magazine, and scored an impressive 
9.2 out of a possible 10 when tested by 
Info World's Review Board! 

��§§§§����§§����� Fox Software -

Circle 106 on Reader Service Card 

Nothing Runs Like a Fox. 
Fox Software, Inc. ( 419) 874-0162 Ext. 320 
ll8 W. South Boundary FAX: ( 419) 874-8678 
Perrysburg, OH 48551 Telex: 6503040827 
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When you create PC database 
applications without Clipper,® you place unnecessary 

restrictions on yourself 

Sometimes we get so accustomed to being confined we forget there are better alternatives. 

S pecifically designed for creating sophi sticated appl ications, 
Clipper"' takes you far beyond the l imitations of other PC 

database development systems. 
Clipper's open architecture, for example, allows user-defined 

functions as well as outside routines written in Assembler, C and 
many other languages, to be easily integrated into one seamless 
application. 

In addi tion to i ts abil i ty to work with the d BASE"' language, 
Clipper provides new language extensions and enhanced com­
mands for creating menus, screens, windows, arrays and input 
vali dation. All  saving hours of coding time. 

It  offers a full-featured Debugger. A customizable error system 
to create your own error recovery strategy. Sophisticated record 
and fil e  locking capabi l i ties that make networking applications 
easier to create. And runs appl ications up to 20 times faster 
than d BASE. 

What's more, Clipper produces . EXE files which free you from 
run time modules, l icensing costs, royalty fees, and addi tional 
software requirements. 

Clipper. 
Everything you've been asking for in a database development 

system . With a degree of freedom you've never experienced . 
The question now is ,  just how l ocked into your 
old ways are you? 

For a free demo diskette and booklet, Developing 
and Compiling with Clipper, Cl ;fm ® call (213)  390-79 2 3 .  Zr .t'er 
Nantucket Corpora� ion, 12555 West Jefferson Boulevard, Los Angeles, CA 90066. fax: (213) 397-5469, tclcx: 650-2574125 
Copyrigl11 (0 1989 Nantucket Corp. All rights reserved. 
Clipper, Nantucket and the Nantucket logo arc rcgi�tcrcd trademarks of Nantucket Corp. Other brand and product names 
are used for identification purposes only and may be trademarks or registered trademarks of their respective holders. 
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Thanks for reading the column. The 
feedback is always helpful and interest­
ing. -Mark Minasi 

More on OS/2 
In "Al l  Together Now" (September 
1988), Mark Minasi tests OS/2 l .O's vir­
tual memory manager. His BASIC pro­
gram runs 650 times slower when using 
the virtual memory. (The execution time 
is 5487 seconds.) He claims that each 
memory access becomes a disk access 
once virtual memory is activated. 

The program was similar to this: 

for i=1 to 500 : for j =l to 500 
a ( i , j ) =lOO : next j : next i 

(where 500 is the value of Minasi 's  
"ad").  

Did he try a( j , i )  instead of a( i,j )?  
Execution must  be some 500 times 
faster, almost as fast as in RAM. 

BASIC stores the matrices in column­
wise order, so the offset of memory loca­
tions (2-byte integers) is as fol lows: 

a(1 , 1) : 2*0 ; a ( 1 ,  2 )  : 2*500 ; 
. . .  ; a (1 ,  500) : 2*24500 

a (2 ,  1) : 2*1 ; a (1 ,  2) : 2*501 ; 
0 • •  ' 

a(1 ,  500) : 2*24501 
a( 500, 1) : 2*499 ; a( 500, 2)  : 2*999 ; 

. . .  ; a (  500,  500) : 2*24999 

If the virtual memory page size is 2K 
bytes, in each second memory access a 
full page must be written to and another 
read from disk. In other words, the whole 
array must be read and written 500 
times. If the disk transfer rate is lOOK 
bytes per second and the array size is 500 
x 500 X 2 bytes = 500,000 bytes, then 
it takes some 2 X 500 X 500,000 I 100 
= 5000 seconds. 

This example clearly shows that if you 
have a memory system with more than 
one level, the programmer and/or the op­
timizing compiler must rearrange code 
sequences to keep the number of data 
transfers between the memory levels to a 
minimum. 

And for the sake of correctness, the 
"time to process each byte" of data in the 
article must be in milliseconds, not in 
seconds. 

G. Mark 
Budapest, Hungary 

See my December column for a discus­
sion of this. By the way, since the Decem­
ber column was printed, two readers 
have asked why I ran the virtual memory 
tests on OS/2 1. 0 rather than on the beta 

continued 



PC EXPERTS AGREE: 

Proteus® offers the fastest for the least, and supports them the most. 
Proteus® sells the fastest personal computers 

you'll find. But as experts from BYTE, lnfoWorld, 
Personal Computing, and others have discovered, 
our computers are more than just fast. 

"The Proteus is an excellent value for the perform­
ance it offers potential buyers. Its speed, expan­
sion capability, and service contract put it in a 
class with the big boys." 

" This IBM­
compatible 

is so fast 
I have had 

trouble • 
measunng 
its speed. " 

Personal Computing Magazine 

" Proteus is 
markedly faster 
than any other 

personal . 
computer we've 

Business Computer Digest 

worked with, 
including 
Deskpro 
386/20o " 

PROTEUS-286GTX 
12MHz, ZERO WAIT STATE 
• Intel 80286-12 CPU 
• 640K RAM expandable to 16MB 

• 32KB cache memory 
• 8 expansion slots 

• 2 serial & 1 parallel port 

• 1.2MB floppy drive or 3.5" 
microfloppy 

• Dual HD & floppy controller 
• 200W power supply, 110/220V 

• 101 key tactile keyboard 

• 15-month free on-site service 

• Made in U.S.A. 
Complete Systems 
with Hard Disk and Monitor: 
• 20MB mono $1 ,905 

• 20MB EGA plus color $2,350 

• 20MB 16-bit VGA $2,780 

for 40MB add 

$142 

for 80MB add 

$445 

Personal Computing Magazine 

PROTEUS 386/16 

16 MHz opt. 20MHz 
ZERO WAIT STATE 
• Intel 80386 CPU at 16 MHz 

• Optional 80386-20MHz 
• 1MB RAM- Expandable to 16MB 

• Intel 82385 EE cache ctlr 

• 32K fast cache 

• 2 serial & 1 parallel port 

• 1.2MB floppy drive 

• Dual HD & floppy controller 

• 200W power supply, 110/220V 

• 101 key tactile keyboard 
• 15-month free on-site service 

• Made in U.S.A. $2,195 
Complete Systems with Hard 
Disk and Monitor: 

• 40MB 28ms mono $2,899 
• 40MB 28ms EGA plus color $3,299 

• 40MB 28ms VGA plus $3,699 

for BOMB add 

$185 

for 100MB add 

$614 

for 150MB add 
$1,420 
for 340MB add 
$2,675 

"You get . . .  fifteen months of service coverage ­
and onsite at that. Even without the warranty, we 
highly recommend this machine." 

Computer Buyers Guide 

"A remarkable range of performance and opera-
tional capabilities." BYTE Magazine 

For the fastest, most economical, best supported 
computers available, follow the experts to Proteus. 

• Intel 80386 CPU at 25MHz 

• 1MB RAM expandable to 32MB 
• Intel 82385EE cache ctlr 

32K fast cache 

• 387 coprocessor support 

• 2 serial & 1 parallel port 

• Dual HD & floppy controller 

• 200W power supply, 110/220V 

• 1.2MB floppy drive 

• 101 key tactile keyboard 

• 15-month free on-site service 

• Made in U.S.A. $3,995 
Complete Systems with Hard 
Disk and Monitor: 
• 40MB 28ms mono $5,199 
• 40MB 28ms EGA plus color $5,593 

• 40MB 28ms VGA plus $6,069 

for 80MB add 

$185 

for 90MB add 

$ 1,129 

for 150MB add 
$1,545 
for 340MB add 

' '  o o o a complete 
multi-user 

solution that 
arrives with all 
peripherals and 

operating systems 
insta:lfed and 

tested o • •  a vecy 
powerful machfue 

that does what 
it claims. ' '  

Computer Shopper Magazine 

PROTEUS SYSTEM 3400M 
MULTIUSER SYSTEM 
• 80386-20 opt. 25MHz 

• 2MB/4MB 32-bit RAM Exp. 16MB 

• 80MB Hard disk; opt. 112ms access 
• Tape Backup Streamer 

• 1 .2MB, 5-14" or 1 .44 MB 3.5" fd 

• 8 Terminal Support up to 64 users 
• SCO XENIX OS loaded 

• High Resolution 14" Monitor 
• Graphics Controller 
• Parallel and Serial ports 

• 6 or 8 'h ht. drive bays 

• 101 Key Enhanced Keyboard 

• Choice of optional name brand 
terminals and Proteus LightWave 
graphics terminals 

• 15-Month Free Onsite Service 
• Complete System price $6980 
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I� I I : ! ;��� I :  I 1 1=1.±1� § U I I  r I l l: .. l-t�U I �l::if:Eln \ t -:, :, !, : , :, � ,���� � 1 , �;...�����f\it\ 

[),',;_;. '· . '· .'· c .'·���:�\1:;:��,\1\\:\ [-;��·�>>> ·.':i·,�:�\ 1:��.\\-X\(:\ /�,' , 'CCC · c::_���.�- d.\_,\ \ t\ 

To order,-call us di�ect. 1-800-782=-sas7 ��fdt'�6ho =mf"'®�e�� 
For 24 hr catalog, call 1-800-548-5036 usmg your modem set at 1200B or 2400B/N/8/1. JTH'E INTELLIGENT CONCLUSION 

Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available. 75 K" 1 d A Custom configurations available. . mgs an ve., 
All trademarks recognized. © Proteus is a registered trademarK of Proteus Technology Corp. All prices, terms, specs subject to change. Chfton, N.J. 07014 
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AST Premium 386/20 

IBM PS/2 Model 80 (20 MHz) ------e 

3.04 MIPS 

3.52 MIPS 
4.59 MIPS Compaq DeskPro 386/20 

Everex Step 386/20 ________ 4.91 MIPS 

Power Meter MIPS Version 1 .2. The Dotobose Group. 

"We're coming to get you:' 

Raymond li, Kom Chow, 
Anne Russell, Wesley Wong 
Everex Project Engineers 
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"If you're afraid 
of monsters, please 
turn the page." 

What makes our 
new computer 
unnervingly fast 
can be explained in 
three words: write 
back cache. 

Simply put, it 
means less work: 
you don't write to 
the main memory 
every time you 
write to the cache. 

It's an approach 
to memory 
management found 
only on mainframes 
and on Everex 
Step computers. 

And in a world 
where a 32k cache is 
the norm, ours 
expands to 256k. 

The Step 386. 
It's a monster of 
a machine. 

Find out more 
about Step 386 and 
Step 286 computers. 
Call l-800-356-4283. 
Eve rex 
Computer Systems 
Division, 
48431 Milmont 
Drive, Fremont, 
CA 94538. 



Microsoft OS/2 1. 1. (These tests were 
conducted in July 1988, before the gen­
eral release of 1. 1 . )  In fact, I did try the 
virtual memory test on 1 . 1 ,  but the early 
release crashed when OS/2 started swap­
ping. This has since been fixed. 

-Mark Minasi 

Excel Above 
The matrix-handling capability of Excel 
is indeed a cut above statistical process­
ing features in other spreadsheets, as 

LETTERS 

" Multiple Regression with Excel " by 
Charles W. Kyd (November 1988) points 
out. In fact, using Excel and a little dili­
gent effort, a user can replicate the func- . 
tions of many statistical packages and 
provide individual tailoring of formats 
and reports. I have been using Excel in 
that manner in quality assurance and 
testing applications. 

Statistically significant outcomes, 
however, are judged according to what 
you might expect to see when only 

GRAPHICS FOR MAC II® 

USA: miro, 27758 Santa Margarita Pkwy. , Suite 285, Mission Viejo, Ca 9269 1 ,  Phone 1 -7 14-380-1 1 20, Fax 1 -7 1 4-5822873 
Germany: miro, Gifhomer Sir. 28, 3300 Braunschweig, Phone: 49"5 3 1 -3009 1-0, Fax 49-531 -3009 1 -99, Apple Link GER.XSE001 2  
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chance is at work. The tables in the back 
of statistics books assume that you are 
testing the relationship between only two 
of many possibly related collections of 
measurements. Kyd suggests that you 
should test all possible relationships, 
looking for the red herring that is now 
much more likely to appear by chance 
alone. That's like looking for a coin to 
come up heads once in 1 0  tosses and con­
tinuing to toss the coin in sets of 10  until 
it happens. 

A safer and more statistically defen­
sible method would be to plan which 
comparisons you will make before col­
lecting the measurements and look only 
for the significance of those in the back 
of a statistics book. There is ample op­
portunity here to fudge and announce 
that you were looking for the relationship 
that turned out to be the strongest when 
you weren't. Oh, well . . .  some people 
cheat at solitaire , too. 

Charles E. Cliett 
Duluth, GA 

The Latest Road to True Salvation 
Walter J. Rottenkolber, complaining of 
being deluged by a flood of YAPL (yet 
another programming language) , writes, 
"In the 30 years after the Mark I com­
puter switched on in 1945, I estimate that 
some three dozen programming lan­
guages kept computers humming" (Let­
ters , November 1 988) .  Three dozen? 
Nonsense ! You don't  count program­
ming languages by the dozen, you count 
them by the gross. 

The heyday of YAPL was the 1 960s. 
The programming language was the phi­
losopher's stone of computing. The typi­
cal nerd fantasy was "to design my own 
computer language."  

Was the best version of  ALGOL BAL­
GOL, MAD, or JOVIAL (Jules's own 
version of iAL)? Should you do your text 
processing in COMIT? TRAC? TECO? 
SNOBOL? For l ist processing: Lisp? 
SLIP? or IPL-V? Should users of DEC 
equipment choose DECAL ,  DIBOL, 
FOCAL, or MUMPS? 

Champions of problem-oriented lan­
guages hotly defended their superiority 
over general-purpose languages. Should 
a civil engineer learn FORTRAN when 
COGO was available? Weren't problems 
of soil mechanics best dealt with in 
SEPOL? 

Naturally , programmers soon per­
ceived that the real barrier to progress 
was the difficulty of writing new lan­
guage compilers. So they addressed this 
problem (natura l ly)  by devising new 
languages for the purpose. The Brooker-

continued 



Simply stated, it's number one. 
CompuStar. is the world's first and only multi-processor, convertible busT"' microcomputer. It can be 

configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible), your choice of 
interchangeable 8086, 80286, or 80386 mic;roprocessors and up to seven disk/tape devices. 

To receive a reprint of the Info World review, as well as a complete 
CompuStar product information kit, call 803!796-7800. -
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Morris Compiler Building System was 
spoken of with awe. PSYCO (Princeton 
syntax-directed compiler) was well 
known. And there must have been quite a 
few more, because in 1972 Steve Johnson 
named his  contribution to the genre 
YACC (yet another compiler-compiler) . 

A book by Jean Sammet appeared 
whose cover depicted a picture of the 
Tower of Babel, completely covered in 
tiny lettering with the names of computer 
languages. Three dozen? No, no, no, 

LETTERS 

Walter! By her count, at that time, there 
were approximately 600 of them. 

In the 1970s, the tide shifted as peo­
ple began to think t'hat the real answers 
lay in YAOS (yet another operating sys­
tem) . Today, of course, the flood is 
down to a mere trickle, because we now 
understand that true salvation is to be 
found only in YAUI (yet another user in­
terface) . 

Daniel P. B. Smith 
Norwood, MA 

PC Voice Mail, 
now only $199. 

For an ear-opening telephone demo call :  
1-800-6-WATSON 

Now get a combined PC·based voice mail, 
data modem, and telephone answering 
system-from only $199. With Watson,  
you'l l profitably improve your business 
communications with clients, colleagues, 
sales and service reps, field staff, vendors. 

Benefits Of A $20,000 + 
Voice Messaging System 
Or "Personal Receptionist" 
For As Low As $199 
Look at all of these advanced features: 
Voice Mail-Watson's automatic telephone 
answering lets callers leave and receive 
messages of any length 24 hours a day, 
7 days a week. Ends "telephone tag" 
with clients and colleagues. Forwards 
messages automatically to mobile phones 
and pagers. Retrieve messages from any 
touchtone phone-even a car phone. 
Never miss an important call! And Watson 
provides "big system" professional sound 
quality! 
Up To 750 Private "Mailboxes" -Give up 
to 750 of your colleagues or clients an 
individual, confidential "voice mailbox." 
Use them to receive private messages 
or record special messages for individual 
callers. 
Electronic Telephone Book- In  one key­
stroke, access any of up to 750 telephone 
numbers, then use automatic dialing and 
re-dialing if busy. Store key information on 
contacts and get it immediately when you 
need it. 
Hayes-Compatible Data Modem-Comes 
complete with 1200 BPS Hayes-compati-

ble modem (or optional 2400 BPS modem). 
Transfer your data files and access Telex, 
E-Mail, Dow Jones, or other public 
databases. 
Simultaneously Run Popular Business 
Progtams- Run programs such as Lotus 
1-2-3 while Watson records or delivers 
messages. 
Plus-Watson efficiently guides callers 
through the options they have in leaving 
messages . . .  Delivers special pre-recorded 
messages to individuals at pre-determined 
times . . .  Automatically fo.rwards messages 
to other telephone lines or numbers . .  
Provides an electronic. calendar with auto· 
malic alarms and telephone notification. 

30-Day Risk-Free 
Trial Installation 
Try Watson for 30 days. If you aren't 1 00% 
satisfied, send it back for a prompt and full 
refund. No questions asked. 

Demo Hotline 
For a telephone demo caii 1-800-6-WATSON 
EXT. 121 (In MA 1-508-651-2186 EXT. 1 21) .  
Touchtone EXT. 121  and receive a free five 
pack of diskettes if you purchase. 

Order Hotline 
To order Watson call 1 -800-533-6120 
EXT. 121 (In MA 1 -508-655-6066 EXT. 121). 
Touchtone EXT. 121 and receive a free five 
pack of diskettes with purchase. Price: 
$199. For optional 2400 BPS modem add 
$100. MasterCard, VISA, and American 
Express accepted. Credit card or check 
must accompany order. 

OVER 30,000 SOLD 
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Staying Alive 
The reports of our death are greatly exag­
gerated. In Chaos Manor Mail (Novem­
ber 1988), Jerry Pournelle mourned the 
passing of our company, Minnow Bear 
Computers . Considering that we are 
doing just fine, this came as quite a sur­
prise to us. 

We'd appreciate your printing this let­
ter, as many BYTE readers may mistak­
enly believe we are no longer in business. 

Michael E. Nunamaker, President 
Minnow Bear Computers 

Champaign, IL 

FIXES 

• The text box entitled "Digitizers with a 
Twist" in our January Product Focus on 
digitizing tablets ("Graphic Details") 
gave incorrect and incomplete informa­
tion. The sonic digitizer mentioned there 
is made by Science Accessories Corp. 
(SAC), not Scientific Accessories, as we 
stated . The product' s  correct model 
name is the GP-7 Grafbar Mark II. It 
provides an active area of20 by 26 inches 
and sells for $13 15 .  

SAC also sells a three-dimensional 
digitizer called the GP-8-3D, as well as 
nine different sizes of its two-dimension­
al GP-8 line. SAC can be contacted at 
970 Kings Highway W, P.O. Box 550, 
Southport,  CT 06490, (203) 255-1526. 

We also omitted the address and phone 
number for Polhemus Navigation Sci­
ences: P.O.  Box 560, Colchester, VT 
05446, (802) 655-3 159.  
• Our December 1 988 Review Update, 
"Benchmarks at a Glance," gave an in­
correct FPU index rating for the Everex 
Step 386/20. The correct rating is 8 . 14. 
• Table 2 in "Multiple Regression with 
Excel" (November 1988, page 372) con­
tained an error for cell B41 .  The expres­
sion DataAvg should have been Data­
Avg, as shown below: 

B41= (MMULT(TRANSPOSE 
(Data-Avg) , Data-Avg) / 
(TRANSPOSE (Std) *Std) ) / (n-1) 

• Our January What ' s  New item on 
Pocket Soft's .RTLink program (page 
84) should have noted that it does not 
work with Turbo Pascal, rather than 
Turbo C, according to Borland Inter­
national. 
• The book review of Using QuickBASIC 
4 (December 1988) listed the location of 
the publisher, Que Corp . ,  as Carmel, 
California. Que Corp. is in Carmel , 
Indiana. • 



Only NRI teaches 
you to service all 
computers as you 
build your own fully 
XT·compatible 
micro-now 
with 512K RAM 
and 20 meg hard drive! 
Jobs for computer service technicians will almost double 
in the next 10 years according to Department of Labor 
projections, making computer service one of the top 10 
growth fields in the nation. 

Now you can cash in on this opportunity-either as 
a full-time industry technician or in a computer service 
business of your own-once you've mastered electronics 
and computers the NRI way. 

Get inside the powerful, fully XT -compatible 
Packard Bell computer system 
'lb give you hands-on training with the absolute in state-of­
the-art computer technology, NRI includes the powerful new 
Packard Bell VX88 computer as the centerpiece of your 
training. You build this 512K, fully IBM PC/XT-compatible 
computer from the keyboard up, plus you now go on to in­
stall a 20 megabyte hard disk drive to complete your total 
computer system. 
' 
Understanding you get only through experience 

You need no previous background in electronics to succeed 
with NRI. You start with the basics, rapidly building on the 
fundamentals of electronics with 
bite-size lessons. You perform 
hands-on experim .nts with your 
NRI Discovery Ui:b® and then move 
on to master such advanced con­
cepts as digital logic, microproc­
essors, and computer memories. 

Learn at hoD?e in your 
spare time 
With NRI, you learn at your own 
convenience in your own home. 
No classroom pressures, no night 
school, no need to quit your present 
job until you're ready to make your 
move. And all throughout your 
training you've got the full support 
of your personal NRI instructor 
and the entire NRI technical and 
support staff. They're always 
ready to answer your questions 
and help you whenever you need it. 

Get all the facts from NRI's 
free 100-page catalog. Send today! 

COMPUTERS AND 
MICROPROCESSORS 

This training prepares you to service all 
computers as you build your own fully 
IBM PC/XT -compatible computer. 
Total systems training includes 5W' 
floppy disk drive, 20 meg hard disk 
drive, monitor, test equipment, soft· 
ware, and the NRI Discovery Lab®. 

Your incomparable hands-on training includes 
all this: 
NRI' s unique Discovery Lab® lets you design and modify 
circuits, diagnose and repair faults • Hand-held digital 
multimeter, complete with "talk-you-through" instruc­
tions on audio cassette • Digital logic probe lets you 
visually examine computer circuits • The latest Packard 
Bell VX88 computer with "intelligent" keyboard and 
5 % "  floppy disk drive • 20 megabyte hard disk drive you 
install internally • 16K ROM, 512K RAM • MS-DOS, 
GW-BASIC, and exclusive word processing, database, 
and spreadsheet software • Reference manuals, 
programming guidelines, and schematics. 

See other side for highlights of NRI "hands-on " 
computer training .... 

. .  
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Get In-Demand Computer Servicing 
Skills With NRI ''Hands-On11 Training 

Ualng NRI's unique Action Audio 
Cusette, you're talked through the 
operation and practical applications of 
your hand·held digital multlmeter-the 
basic, Indispensable tool for the 
computer specialist. 

You set up'and perform electronics 
experiments and demonstrations using 
your NRI DlscoveJY Lab�. You even 
Interlace the lab with your computer to 
"see" keyboard-generated data. 

Total Computer Systems Training, Only From NRI 
No computer stands alone . . .  it's part of a total 
system. So if you w�t to learn to service and 
repair computers, you have to understand 
jpday's computer systems. And only NRI 
builds meaningful training around just 
such a powerful computer system­
the new Packard Bell VX88 com­
puter, complete with monitor, floppy 
disk drive, hard disk drive, and 
valuable software-all yo41's to train 
with and keep. 

The VX88 features full IBM 
PC/XT compatibility, the breakneck 
speed of an advanced CMOS V40 
CPU, and big-system raw power: 
512K RAM and full expandability 
for future system growth. 

BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON. D.C. 

POSTAGE WILL B E  PAID BY ADDRESSEE 

���School of ..,�. Electronics 

McGraw-H i l l  Cont inu ing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20077-3543 

After you build this digital logic probe, 
you explore the operation of the Packard 
Bell detached "Intelligent" keyboard and 
Its dedicated microprocessor. 

Next, you Install the 5 '!.'' floppy disk 
drlve, learning disk drlve operation and 
adjustment. You later Improve your data 
storage capacity dramatically by 
Installing a powerful 20 meg hard drive. 

N O  POSTAGE 
N ECESSARY 

I F  MAILED . 

Mastery Is "Built·ln" 
You assemble the Packard Bell 
"intelligent" keyboard, install the 

power supply and 5W' 
floppy disk drive, and 
attach the high-resolution 
monitor. You then go on to 
install,a powerful 20 meg 
hard drive-today's most­
wanted computer peri ph­
included as part of your NRI 

hands-on training. 
The many demonstrations and ex­

periments you perform as you build your 
Packard Bell computer system give you a 

total mastery of computer operation, 
based on a thorough knowledge of 
the intricacies of computer theory. 

100-Page Free Catalog Tells 
More . . .  Send Today! 

I N  THE 
U N ITED STATES 

Send the postage-paid card 
today for NRI 's free 100-page 
catalog that gives all the facts 
about NRI computer training, 
plus career training in robotics, 
TV /video/ audio servicing, 
electronic music technology, and 
many other fields. If the card is 
missing, write to NRI at the 
address below. 

IBM is a registered trademark ol lntcrnational 
Business Machines Corp. 

School of 
Electronics 

McGraw-Hill Continuing 
Education Center 

4401 Connecticut Avenue, NW 
Washington, DC 20008 



CHAOS MANOR 
MAIL 

Jerry Pournelle answers questions about his column 
and related computer topics 

DESQview Debate 
Dear Jerry , 

As a man who respects your opinions a 
great deal, I was appalled to read that you 
highly recommend DESQview. 

It seems to me that when I purchased 
DESQview , I wasted my money . I 
haven't been able to get this turkey to do 
anything that I need it to do. 

Some of the applications that I use reg­
ularly are Windows-specific (e. g . ,  Page­
Maker and In a Vision). So when I read 
of Quarterdeck's advertising to the ef­
fect that DESQview could run this type 
of application , I was quite excited ;  
DESQview appeared to  be  able to  blend 
into the DOS environment a little better 
than Windows, and I l iked the idea of 

· multitasking, which Windows does only 
with its print spooler. 

So far, the only way I've been able to 
get a Windows application to run under 
DESQview is to set up the command 
WIN PM, for example, which runs Page­
Maker under Windows, which in turn 
runs under DESQview. Is that what they 
call running a Windows-specific appli­
cation? If so, I'm underwhelmed by this 
achievement. Windows is still doing all 
the work. 

I'm sure it's different for you . When 
Pournelle asks, I would think that an 
answer is generally forthcoming. But for 
those of us among what Quarterdeck ob­
viously views as the great unwashed, I 
must seriously question the usefulness of 
a completely unsupported product such 
as this. 

Chris Doole 
Winnipeg, Manitoba, Canada 

Maybe your problem has been com­
pounded by the Canadian mail. Quarter­
deck is not a very large company, but the 
people there have been quite responsive 
to requests, and not just from me. Mean­
while, I 'm using DESQview to write this. 

I don 't particularly recommend it for 
80286 users (although it 's probably bet­
ter than nothing); with an 80386, you do 
need QEMM, Quarterdeck 's 80386 
memory manager. 

I've used a lot of programs that attempt 

to let me do task switching, and I keep 
coming back to DESQview. -Jerry 

Easy Draws It 
Dear Jerry , 

In Computing at Chaos Manor (Sep­
tember 1988),  you talked about your 
aborted project of drawing maps on the 
Atari ST using the Atari laser printer. I 
own an Atari 1040 ST, and I considered 
upgrading to a 2-megabyte Mega ST and 
Atari laser printer. However, I made the 
following observations: 

• Atari supplies only a very bad Dia­
blo emulator driver with the printer. 

• Most of the ST applications now sup­
port the Hewlett-Packard printers as 
well as the Atari laser printer. 

• The Hewlett-Packard DeskJet is an 
excellent ink-jet printer, capable of 
240 characters per second (cps) in test 
mode and 300 dots per inch (dpi) in 
graphics mode, and it is supported by 
all the applications supporting the 
HP LaserJet (because both printers 
use the same command codes). 

For those reasons, I bought my Desk­
Jet. A wealthier person would have 
bought the HP LaserJet II. However, I 
like to see what a printer is doing . The 
laser printers buzz and whir for some­
times minutes (especially when you print 
graphics) before regurgitating a sheet 
that does not always satisfy you . With the 
slow but open-air DeskJet, I can actually 
see my work being printed, and I can stop 
the device if something goes wrong. 

For drawing your fantasy maps, I rec­
ommend Easy-Draw 2 for the Atari ST, 
along with the SuperCharger utility and 
the Easy-Tools desk accessory. As a 
freelance fantasy role-playing game-

continued 

Jerry Pournelle holds a doctorate in psy­
chology and is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe­
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as "jerryp. " 
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NEW 
BLAISE 
TOOLS 

The fastest way to create 
poweiful progroms 
with Turbo Pascal 
and Turbo C 2.0! 

Blaise Computing, manufacturer 
of function libraries that offer 

easy-to-use solutions to your pro­
gramming needs, introduces: 

POWER TOOLS PLUS/5.0-$149 
-completely integrated and lighJ:ningj(}jjtrout:ines 
tn helpyau: 

+ Add moving bar pull-down menus and 1vindows to your user 
interfaces; NEW! + Generate context sensitive help 

screens; NEW! + Add easy-to-use date and time conversion 
routines; NEW! + Let users choose from window 

oriented pick lists; NEW! + Create and access "huge" 
data structures; NEW? + Use multiple-line edit fields 111th fully 

configurable edit keys; NEW! + Speed up your sorting 
lvith flexible in-memmJ' sort routines; NEW! 

+ Add EMS support; NEW? + Write TSRs and ISRs easily; 
+ Control DOS memory allocation; 

+ Create powerful programs in Thrbo Pascal 4.0 & 5.0! 

Thrbo C TOOLS/2.0-$149 

-tight,f(}jj4 high qualityjunctinns In help yau: 

+ Add eas:y"to-use mouse supportfonvindows and menus; NEW? 
+ Quickly include virtual lvindows and menus; NEW! 

+ Integrate younvindows and menus lvith Thrbo Cs text 
lvindows. NEW? + Create context-sensitive help screens; NEW? 

+ Provide multiple-line edit fields lvith fully configurable 
edit keys; NEW! + Use keyboard and video services 

(including enhanced keyboard and VGA}, NEW! 
+ Write TSRs and ISRs easily; + Create powerful programs 

inThrbo C 1.0, 1.5and 2.0! 

FREE with these products! 
Source code, complete sample programs, a compre­

hensive reference manual with extensive examples, the 
Norton Guides Instant Access Program, and an online 
database. We also offer free technical support and a 
bulletin board system dedicated to technical issues. 

Unleash your programming potential! 
Blaise Computing offers programming tools that are 

fast, flexible and affordable. Call now to order or to ask 
for a fFee brochure on our full line of products for C 
and Pascal. 

Put Blaise tools to the test! 
If at any time during the first 30 days you are not 

completely satisfied with their speed and flexibility, 
we'll refund your money. 

Call 800-333-8087 today! 
BLAISE COMPUTING INC. 

2560 Ninth St., Suite 316, Berkeley, CA 94710, (415) 540-5441 
FAX: 415-540-1938 
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CHAOS MANOR MAIL 

module writer, I used it and found it quite 
comfortable. Easy-Draw lets you create 
complex vector drawings, just like Mac­
Draw. You can mix these objects with 
freehand drawings and bit-mapped 
graphics (converted from other utilities 
through the SuperCharger utility). 

each segment, adding or deleting some, 
until the whole frontier looks perfect. 
Your drawings can be larger than one 
8 'h- by 1 1 -inch cut sheet (the DeskJet 
driver I have allows 1 1- by 1 7-inch draw­
ings, printed on two pages-a little cut­
and-paste work is required in this case) . 

Once you've drawn a coarse freehand 
contour of, say, a shoreline or frontier, 
you can zoom in closely and break it into 
fine segments with Easy-Tools (called in 
from the accessory menu) and refine 

The package is sold by Migraph, 200 
South 333rd St. , Suite 220, Federal Way, 
WA 98003 , (206) 838-4677, for less than 
$200. The bottom line for a 1040 ST, a 
20-megabyte SH 205 hard disk drive, and 

KILL 8051 
BUGS FAST. 

;.�!? ?i !G !Hs.=/;Ht� �{� tL'� .iiJI!lD- tfuri 1iaGro t!i�l nif:c �..::'!!:tJ . 
c.·=�c .. �-•·· ·"· ·•·-=•c·=·•·.�·-•J{[.Q ,-------------, 

Pt __ 88 IE __ ee rHa __ ee Dtll! llrtlZ<poini ,..,gis t�•• 1!_88 
P3 __ 88 IIIOD __ 88 TL0 __ 88 Ill�� ll•"Gai<pC>int in Gtl S!o1: hocio 1_88 
rr __ ee rcou __ ee nu __ ee tllll ll•"Mit on frGC!j n·tg _ee 
·-·-=•c-=�-�-- ODf: II IIII!Oll .  llltl\ rli.'<lill<palnt �ode Uaqlstor 

• . U21 : counter • first :  I• In ilia S!. Sst L!no llru�!<Pa !nts 
. n22: valve = 8x4E: SUI Sot Ltna Ut•aill<t1o lnis liCC 
. U23 : lasl_value = 8; DU llrua!t on lnternG [ bli' 
. P24 : value = read..b it( P3..2..b I t ): Yh Break on 111 iernal byte 
.125:  if ( (value == t )  I I  ( last_ualue CU! 
.126: i £ ( counter == 1000) Ill 
.127: counter • 0; lllG 

Claar bt•aahpo tnts 
In tc•·na l Ureal: on pa \'l�rn 
llt'llGI< on lntat·t1al Conienis 

.U28: else L-----------' 

. 129: counter++; 
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Nohau's EMUL51-PC 
emulator and trace board 
make a sophisticated bug­
hunting pair for your 
8031!8051projects. Plug 
the EMUL51-PC into your 
PC, XT, AT or compa· 
tible and find bugs that 
other emulators can't. 
Our powerful software 
makes it a snap to use. 

• Source Level Debug­
ging for PL/M -51 and C-51 
• 48 bits wide 16K deep 
trace buffer 
• 20 MHz real-time 
emulation 
• Supports 80535, 
80C45� 80Cl52, 80C452, 
80C552/652, 80C51FA, 
DS5000 and more. 
• Available in either 

"Plug-in" or"Box" 
configurations 

TheEMUL51-PC comes with a 5jl. cable, software and 1 year hard­
ware warranty with .free software updiltes. 'lrace board optionaL 
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CALL TODAY 
FOR YOUR FREE 

VIDEO AND 
SOFTWARE DEMO. 

(408) 866-1820 
WORLDWIDE CALL: 
Austria 0222-387638 
Australia 02 654 1873 
Benelux +31-1858-16133 
Denmark 02 65 81 11 
France 0169 412 801 
Great Britain 01464 2586 
Israel 03 484832 
Italy 011 771 0010 
Korea 02 784 7841 
New Zealand 09 392 464 
Portugal 01 83 56 70 
Scandinavia +46 40 n22425 
Spain 93 217 2340 
Switzerland 01 7 40 41 05 
West Germany 08!31-1687 

noHau 
CORPORATION 

51 E. Campbell Ave. 
Campbell CA 95008 
( 408) 866-1820 
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Easy-Draw is under $1500, which makes 
the combination very attractive. 

Frederic Mora 
Williamsburg, J'l1 

I certainly agree that the Desk.Jet printer 
is an excellent buy, perhaps the most ver­
satile one you can get in its price range. 

As to laser printers laboring like Ae­
sop 's mountain, I completely agree: I 
also like to see what 's being printed. On 
the other hand, lasers are fast enough 
that if things are mucked up, you haven 't 
lost a great deal. -Jerry 

Update from West Germany 
Dear Jerry , 

The German government is moving to 
split up the Bundespost! 1992 is bearing 
down on West Germany, and the govern­
ment figured it had to do something 
about German protectionism. So the 
Bundespost will be split into three or 
four "babyposts" a Ia Ma Bell a few 
years ago. Net result: nil. 

I 've read a few analyses of the pro­
posed splitting action, and they all seem 
to say that the "new, improved" Bundes­
post(s) will be less efficient, more en­
trenched, and less friendly to new tech­
nology-if such a thing is possible. 

I am amazed at the number of people 
in Europe who write to BYTE and brag 
about how they have outfoxed their local 
postal, telegraph, and telephone services 
(PTTs) by importing U .S .  communica­
tion hardware. European PTTs are noto­
rious for their lack of humor in such mat­
ters. And advertising your crimes (from 
the PTT point of view) is pretty foolish. I 
wonder how these people feel when they 
come to work and find that all phone ser­
vice has been shut off "for investigation 
of technical irregularities. "  

I read recently that you are preparing a 
tome on OS/2. Have you ever tried the 
Pilot operating system? I am using it at 
work (not on PC-style hardware) , and it 
is everything that OS/2 should be. And it 
works .  

So Apple is now suing Microsoft over 
the "look and feel" of Microsoft Win­
dows. How does that affect OS/2 and 
Presentation Manager? As a denizen of 
the Xerox realm, I look on this with glee. 
I hope that Apple sets all sorts of prece­
dents. And I hope that the Xerox legal de­
partment is preparing a nice sharp stick 
to whack Apple with when Apple i s  
through with its fun and games. 

Chuck Kuhlman 
Dossenheim, West Germany 

Thanks for another excellent report from 
Europe!-Jerry • 



C Programmers 

Proof is in the Performance 
db_FILETUprovides faster file management 

\ Proven performer 
db_FILETM from Raima is the only file manager you'll ever need. Other file managers deliver 

B-tree/ISAM capabilities, but they slow down as the application increases in size or com­
plexity. Only db_FILE combines B-tree/ISAM capabilities with full network model 

database capabilities. The result: You get more file management for less! Thousands of C 
programmers in over 50 countries worldwide use db_FILE. And, it's fast, 100% faster 

than the closest competition. So, for building applications that feature fast data 
access, whether simple or complex, db _FILE is the proven performer. 

File Structure: 

Based on B-tree indexing and 
network database model. Both 
access methods may be used inde­
pendently or in combination for 
real power. 

Data Types Supported: 

Standard C data types plus db_addr 
for user created structures 

Transaction processing supported 

Not MM resident 

Operating Systems Supported: 

UNIX, XENIX, MSDOS, Macintosh; 
Microsoft Windows compatible 

C Compilers Supported: 

UNIX, XENIX, Microsoft, Lattice, 
TurboC, LightspeedC, MPW 

Hardware Independent 

Major LANs Supported 

db_FILE is upwardly compatible 
with Raima's db_ VISTA III 
Database Development System. 

Proven portability 
db_FILE is written entirely in C for optimum portability. Unlike others, 

db_FILE is not limited to MS-DOS, so your db_FILE applications will 
run in any environment that supports the C language. Source code is 

available, allowing you to optimize performance or port to new 
environments yourself. 

More proof - db_I\ETI\IEVETU SQL-based Query 
You can add even more performance with db_RETRIEVE'?" 

It provides the familiar relational view, through SQL, of 
a db _FILE network model database . . . without sacrificing 

the performance! Source code is also available. \ 
Final proof - the price. 

You can't buy this much power for less! 
Both db_FILE and db_RETRIEVE feature fuf. \ lifetime support. Plus, applications developed 

\ using db _FILE and db _RETRIEVE are 
-. royalty-free, so the savings go on and on. 
Call us today, and prove it to yourself! 

Single-User Object 
Single-User Source* 
Multi-User Object 
Multi-User Source* 

db_fiLE 
$ 395.00 
$ 495.00 
$ 650.00 
$ 795.00 

db_I\ETAIEVE 
$ 395.00 
$ 495.00 
$ 650.00 
$ 795.00 

"Source code may only be purchased by registered owners or purchasers of compatible 
object code. 

For the name of your db_FILE distributor. 
CALL: 1-800-db-RAIMA 

(that's 1-800-327-2462) 

Ask about the many other products and services 
Raima Corporation offers, including consulting, 
application development services, and training. 

� RAIM�M � CO R P O R A T I O N  
Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 In Texas call: (214)231-3131 
International: U.K.: (0992) 500919 Germany: 07127/5244 Switzerland: (01)725 04 10 France: (1)47.72.77.77 Benelux: [+31]((0)2159)46 814 Sweden: (013)124780 
Finland: (90)42 051 Italy: (011) 546354 or (030)50068 India: (812)569622 © 1988 Raima Corporation 



Some views on why the NEC MultiSync 
There ' s  a l o t  more t o  the new Multi Sync® 3 D  monitor from N E C  

than meets the eye . Because instead of making one monitor for each 

graphics b o ard , we ' ve devel-

oped a monitor that enhances 

the performance of the modes on 

practically any board. 

With its new microproc e s s or- control led digital tuning syste m ,  

MultiSync 3 D  can adjust t o  a given video standard with a precision 

matched only by a few high-end single-frequency monitors . 

M aking it perfectly compatible with virtu ally all  system s  and 

boards.  From 8 514A, SuperVGA and Mac II to VGA, EGA, MDA and 

Computers and Communications 
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3D is the new monitor standard . 
CGA. For an incredible maximum resolution of 10 2 4  x 7 6 8 .  

What ' s  more , MultiSync 3 D  i s  equally compatible with you and your 

workplace . There are upfront controls ,  for easier acces s .  A 14 " non-

glare screen on a tilt-swivel base, for more comfortable viewing. And, 

as you can see , there ' s  even a full 3 6 0  degree design. 

The way we see it, MultiSync 3D 

h a s  dram at i c a l l y  r a i s e d  the 

standards by which all other color monitors will be judged. 
MulloSync os a cegoslcrcd lradcmark ol NEC Home E:lcc\ronocs (USA) Inc 

For literature , call 1- 8 0 0 - 8 2 6 - 2 2 5 5 .  For technical details call NEC . 
Mac 11 o s a rcgostrm:d ttadcmark ol Apple Computer. Inc 

Home Electronics (USA) Inc. 1-8 0 0 -FONE-NE C .  
Cll989 NEC Home Elcc1ronocs (USA) Inc 

NEC 
MARCH 1989 • B Y T E  37 



Circle 90 on Reader Service Card 

DADiSR ..  
Let Your Instruments 
Do The Talking.m 

the First Spreadsheet 
designed exclusively for 
Scientists and Engineers. 
(617) 577-1 133 

Ask about DADiSP for IBM-PCIXT/AT, 
DEC MicroVAX, HP9000, Masscomp 
5000, and Sun Workstations. For further 
information write DSP Development 
Corporation, One Kendall Square, 
Cambridge, MA 02139, (617) 577-1133 
Mention this magazine and receive an 
Evaluation Disk FREE. A $20 value. 

DS P 
Developmenr Corporation 
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ASK BYTE 
BYTE technical editors answer your questions 

on microcomputing 

Upgrading a Keyboard 
I have an IBM PC AT clone and a PC­
style keyboard that I'd like to use to­
gether. My AT clone isn't one of those 
that can accept an original PC keyboard, 
nor is the keyboard one that you can 
switch between a PC and an AT. 

I am aware that a keyboard controller 
chip has to be changed on either the 
motherboard or the keyboard. To me, it's 
worth it-I've tried more than 50 PC 
clone keyboards, and the one I want to 
use is best for me. However, I don't want 
to mess with my motherboard if I can 
help it. 

· 

The keyboard I have was originally 
supplied with the TeleVideo TS-1605 
Tele-XT (as its name implies, a long­
defunct PC clone) . With stiff keys and a 
giant palm rest, it is claimed to be elec­
tronically identical to the original IBM 
PC keyboard; I opened it up, and I found 
a Toshiba 8035 microprocessor and a 
socketed ROM chip. 

Obviously, connecting this keyboard 
to my Databank AT, which has a Phoenix 
BIOS, gets me only a keyboard failure 
message and a keyboard that doesn't  
work. I'm hoping I can upgrade the key­
board to AT functionality by upgrading 
the ROM chip. 

Jonathan Angel 
Palo Alto, CA 

I can understand your falling in love with 
the feel of a particular keyboard. But the 
technical problems involved in analyzing 
the circuitry of your Tete Video keyboard 
and burning a new ROM are more com-

IN ASK BITE, BITE editors answer questions 
on any area ofmicrocomputing. The most rep­
resentative questions will be answered and pub­
lished. Send your inquiry to 

Ask BITE 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Due to the high volume of inquiries, we can­
not guarantee a personal reply. All /etters and 
photographs become the property of BITE and 
cannot be returned. 

plicated than I can describe in this col­
umn. I suggest you try out some of the 
high-quality keyboards from Northgate 
or Keytronic. -S. W. 

Surprisingly Slow Card 
I need your help to understand the 
jumper and pin positions on my Western 
Digital WD1002A-27X hard disk drive 
controller card. I use it in conjunction 
with a Seagate ST-23 8R hard disk drive 
formatted to 30 megabytes. The setup 
runs OK, but when I execute the Norton 
Utilities 4.0, the disk index gives me a 
value of 0.5 .  I 'm using this on a Turbo 
IBM PC XT compatible, switchable from 
4 to 8 MHz, so I should get a disk index 
of at least 1 .  0.  

I suspect that the jumper positions on 
the controller card may have something 
to do with the surprisingly low number. I 
tried varying the interleave factor to no 
avail . Can you suggest some cure or per­
haps pass on the address of Western Digi­
tal so I can refer my questions to the 
people there? 

Basse 0. Bond tote 
Kajang, Malaysia 

The Western Digital WD1002A-27X is a 
run-length-limited, 8-bit hard disk drive 
controller. It is compatible with your 
Seagate ST-238R hard disk drive. 

I suspect you 're correct in thinking that 
the jumpers on the board are set incor­
rectly. The specifications for your board 
are available from Ui?stem Digital Corp. , 
2445 McCabe Way, Irvine, CA 92714, 
(714) 863-0102.-S. W. 

An XT Goes Overseas 
Having graduated to an IBM PC AT, I 
have decided to give my XT to my 
brother in England. There's only one 
problem: I don't want to carry the moni­
tor to him because of its bulk. 

My brother questions whether my 
U.S. -manufactured XT will work with a 
British monitor. He seems to think that 
because the raster-scan rates of British 
and U.S .  TV sets are related to the AC 
power of the respective countries (50 Hz 

continued 



Morgan 5teenman & Tuininga 

October 27. 19811 

CAN YOU SPOT 
THE $100 DIFFERENCE? 

One of the nearly identi­
cal samples you see above was 
printed with the HP Laserjet 
Series II. The other is from the 
Mannesmann Tally® MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ­
ence in the manufacturers' 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per­
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as HP, accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 

Circle 152 on Reader Service Card (DEALERS: 153) 

MT905 Specifications 
• Technology: scanning laser. 
• Print Speed: 6-pages per minute. 
• Resolution: 300 x 300 dpi. 
• Emulations: HP Series-IT. [optional 

emulations: Epson� IBM" Proprinter, & 
Diablo 630.] 

• Standard 1/0s: Serial & parallel. 
• Memory: 512K. [upgrades: 1,  2, & 

4 megabytes.] 
• Typefaces: Courier medium & bold, 

line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP·forrnat, 6-resident fonts + 2 font 
cartridge slots. 

• Paper Handling: 250-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 
and labels. 

• Workload: 4,000 pages-per-month. 
• Suggested Retail: $1,995. 

For more convenient 
paper handling, the universal 

paper cassette holds letter, legal, 
and international sizes, plus up 
to 15 standard envelopes. You 

can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 

MANNESMANN 
TALLY 
1·800·843·1341 

Ext. 198 
Epson and IBM are registered trademarks. 
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Break the 32M barrier without breaking 
your wallet with EZ·DOS 4.0. 

EZ-DOS 4.0 was developed by Digital 
Research as an alternative DOS for P.Cs. 
As such, EZ-DOS 4.0 allows 512M 
partitions and file/subdirectory PASSWORD 
protection. On-line HELP is another user­
friendly feature. 

EZ-DOS 4.0 also comes with GEM/3 
Desktop, th is  windowing operat ing 
environment. 

c;-EJV� 
""'" 

C:\GtKfli>S\ 

• .9.. ..9. .9. Q .. Q -�- .J! -�­
.. �- .Jl .r:ru ..!�. _l�l.. .Q. _g_ .P.. 

.J;J.. ..P. .Jd .. ... R.. -�- JP... JP... .J�l. 
... � ... .. t;:;;l. 

EZ-DOS 4.0 . . . . . . .  $79.00 
with True BASIC  . . . . $99.00 

2001 Sales, Inc. 
CorQ. Headquarters: 
1 6580 Harbor Blvd., Ste. D. 
Fountain Valley, CA 92708 
Tel: (71 4) 531 -6551 Fax: (71 4) 531 -8546 

CANADA: 
Tel: (41 6) 591 -6600 Fax: (41 6) 591 -6808 

TAIWAN: 
Tel: (02) 542-4575 Fax: (02) 536-3405 

HONG KONG: 
Tel: 5-890-3707 Fax: 5-895-624} 

Dealer, Distributor & OEM i nquiries welcome. 
VISA and Master Card accepted. 
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ASK BYTE 

for the U.K. and 60 Hz for the U.S . ) ,  the 
same is true of monitors. Can you tell us 
whether or not this is true? 

William Brown 
Katy, Texas 

Most monitors manufactured and sold as 
"PC compatible " are just that; they will 
work at a scan frequency of 30 Hz to 
maintain compatibility regardless of their 
country of origin. Problems would arise 
only if you attempted to use a composite 
or TV monitor; the European standard, 
as you mentioned, is different from that 
of the National Television System Com­
mittee. European monitor manufacturers 
that sell in the U. S. can sell the same unit 
in both markets, provided it has dual 
power inputs. -S. A. 

Little Orphan Lisa 
Some years back, my department bought 
five Lisa (Macintosh XL) microcom­
puters, which Apple Computer no longer 
manufactures. We have problems with 
them, and we have contacted Apple, but 
to no avail .  We'd like to know sources of 
parts and kits, as well as books, because 
we want to keep our Lis as running . 
Could you give us suggestions for where 
to start looking? 

Shen Xioyang 
Department of Physics 

Shaanxi Teachers University 
Xian, PR China 

A good place to start looking is at Sun Re­
marketing, P. 0. Box 4059, Logan, UT 
84321,  (801) 752-7631. Not only does 
the company provide upgrades that allow 
the Lisa to run Macintosh software, but it 
also is an authorized Lisa service center. 
Check it out. -T. T. 

High-Speed Microcomputing 
I race a Limited Inboard Hydroplane in 
the 5-liter stock class. I use a 305 Chev­
rolet as my power plant. The boat is capa­
ble of 120 mph. 

· 

I would like to develop an on-board 
computer to monitor engine functions 
while testing and racing. Eventually, I 
would like to be able to output perfor­
mance data. 

I have gone through past issues of 
BYTE looking for a project that might fit 
my application. I have found other on­
board computers ,  but their manufac­
turers want an arm and a leg for them, 
and I run a low-budget operation. For ex­
ample, I looked at a computer that moni­
tored the eight exhaust temperatures, had 
room for an additional eight engine and 
clutch monitors, and cost more than 
$5000. I'm certain that the job can be 

done for a lot less than that. 
My problem is that I 'm not exactly an 

electronics whiz. My background is in 
accounting. 

I also want to develop a digital device 
that would tell exactly what the timing of 
the engine is .  I think this would be an 
easy device to develop, but I need some­
one with the expertise and knowledge. 

Can you give me some direction? I 
have ideas, but not the skills to develop 
them. 

Rod Lewis 
Lake Oswego, OR 

There are several directions you could 
choose. Your options depend on whether 
you need monitoring and process control 
or just a way to record data for later 
analysis. 

Real-time process control would re­
quire some on-board intelligence; the 
width of the processor bus is dependent 
on the number of inputs and outputs you 
require. Since you also need high tem­
perature sensors, it might be best to con­
tact an industrial control firm; you may 
be able to put together a small chassis PC 
bus, VME bus, or Multibus solution with 
a processor and a few interface cards. 
The cost, however, is likely to be quite 
high because you 're looking for develop­
ment for a single system, and the effort 
would require writing application 
software. 

Data acquisition without control 
would require only the sensors and a re­
cording device, and it may be a more 
cost-effective solution. Data could be 
strobed, read in, and stored in memory 
with only a low-end processor (depending 
on the speeds and the amount of data re­
quired) , the sensors, some memory, and 
some interface logic. You could even put 
together the timing monitor with no intel­
ligence: A clock, an input line tapped 
(and stepped down) from the distributor 
circuit, and a counter would form the 
heart of the system. 

Your best bet if you are looking for a 
do-it-yourself solution is probably to 
check out some advanced hobbyist books 
and look for a design that would best suit 
your needs. You might also check out the 
single board computers that have ap­
peared in BYTE in recent years. -S. A.  

A Correct Connection 
I have a Sony KX14CP1 monitor that 
functions very well as a CGA output de­
vice. What's bothering me is whether its 
analog input is able to accept VGA ana­
log output. Is it just a question of the cor­
rect connectors? I am assuming that all 

continued 



Power Output 120 Volt Models 

250 WATT $ 379.00  

300 WATT s 549.00 

500 WATT $ 699. 00 

600 WATT s 899 .00 

900 WATT $1 249.00 

1 200 WATT $1 499 .00 

1 600 WATT $1 999.00  

Circle 198 o n  Reader Service Card 

TOTAL POWER PROTECTION 
BLACKOUTS �f

n���!
r
user to operate during complete loss 

BROWNOUTS ���r
v
�

t
�rotected from low AC voltage below 

OVERLOADS Automatic shutdown in  overload situation to 
protect UPS from mverter burnout. 

OVE Rvo LTAG E UPS runs on inverter ( 1 1 7  volts) when AC 
voltage exceeds 1 32 volts. 

SURGES/sPIKEs Clamps transients above 200 volts with 
an energy rating of 100 joules or less. 

• FULL ONE YEAR WARRANTY 
• ORDER-SHIP SAME DAY 
• 1 MILLISECOND TRANSFER TIME* 
• SYNCHRONIZED SINEWAVE * 
* 250 watt and 500 watt units offer 4 msec 

transfer t ime, PWM waveform 

� 
PARA SYSTEMS, INC. 

1 455 LeMay Dr. � � Telephone: 

Carrol lton, TX 7 5007 � (2 1 4) 446-7363 

1 -800-2 3 8-7 2 7 2 
FAX: (2 1 4) 446-90 1 1 TELEX: 1 40275 OMEGA 

@LISTED 
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ASK BYTE 

analog RGB input monitors are the same. 
Is that correct? 

I would also like to clarify the impres­
sion that I get from reading some of the 
computer ads in BYTE and other maga­
zines. ATI seems to imply that its EGA 
card is able to output any mode to any 
monitor. This would mean, for example, 
that an EGA mode could be displayed on 
a monochrome monitor with shades 
rather than colors. This appears wonder­
ful, since it is then possible to run any 
software with just the ATI card and what­
ever monitor you happen to have. Is this 
right? 

Dr. Ono Meng Soon MRCP 
Petaling, Jaya 

You can use any analog RGB monitor as a 
VGA output device, provided the monitor 
has the proper bandwidth and you are 
able to make the proper connection. 
While I don 't have the specs for the Sony 
monitor, a bandwidth of over 10 MHz is 
required for VGA adapters. You 'll have to 
make sure that the monitor is capable of 
640- by 480-pixel resolution, a quality 
not found in many displays sold for use 
under the CGA standard. 

EGA systems have a monochrome 
mode (mode 15) that can display graph­
ics on a two-color monitor. Monochrome 
(black-and-white) monitors with gray­
scale capability are usually sold for 
graphics work and offer high resolution. 
Any EGA card will work only with a TTL 
monitor or a multifrequency monitor with 
a TTL switch. -S. A. 

Resurrecting the Dead 
I 'm a beginning electronics/computer 
hobbyist (with a strong emphasis on "be­
ginning") .  Recently, I intercepted a ven­
erable (circa 1 976) Lanier LTE-3 "no 
problem" dedicated word processing sys­
tem on its last trip out the back door of a 
local attorney. The system seems to be in 
good operating condition and includes a 
large integrated terminal (a 1 3-inch 
CRT, two 5 1;.1-inch floppy disk drives, 
five card slots, and a full keyboard) , 
some software, and a Qume daisywheel 
printer. 

I 'm not interested in wrestling with an 
antiquated typing system in a modern 
business environment, but I would like to 
convert the terminal into a multifunction 
personal computer. Can I accomplish 
this in a cost-effective manner? 

I have no technical specs on the sys­
tem, but the motherboard seems to be 
built around the following chips: the 
Intel 1 D9 1 2 ,  NEC D8080AFC, and 
NEC D8257C microprocessors, and 1 6  

continued 



MS .. DO S $99 
IWJl e call PolyAWK our "tool­� box language'' because it is 
a general-purpose language that 
can replace a host of specialized 
tools or programs. You will still use 
your standard language (C, Pascal, · 
Assembler or other modular 
language) to develop applications, 
but you will write your own 
specialized development tools and 
programs with this versatile, simple 
and powerful language. Like 
thousands of others, you will soon 
find PolyAWK to be an indis­
pensable part of your MS-DOS 
toolbox. If you don't have enough 
OS/2 development tools, now it's 

A True Implementation 
Unaer MS,DOS & OS/2 

Bell Labs brought the world UNIX 
alild C, and n0w professional pro­
grammers are discovering AWK. 
AWK was originally developed for 
UNIX by Alfred Aho, Richard 
Weinberger & Brian Kernighan of 
Bell Labs. Now PolyAWK gives 
MS-DOS & OS/2 programmers a 
true injplernentation of this valuable 
"new" programming tool. PolyAWK fully conforms 
to the AWK stand:ud as defined by the original 
authm:s in their book, The AWK Programming 
Language. 

A Pattern Matching Language 

PolyAWK is a powerful pattern marching language for 
writing short programs to handle common text 
manipulation and data conversion tasks. A PolyAWK 
progrnrn consists of a sequence of patterns and actions 
that tell what to look for iN the input data and what 
to do whe 'ti's found. Po yAWK searohes a set of files 
for lines matched by any of the patterns. When a 
matching line is found, the corresponding action is 
performed. A pattern can select lines by boolealil 
combinations of regular expressions and comparison 
operations on mings, numbers, fields, variables, and 
array elemetJts; patterns may referemce properties of 
the current input line or any other program variables. 
Actions may perform arbitrary processing on selected 
lines. The action language looks like C, but there are 
no declarations, and strings and numbers are built­
ifl data types. You can have multiple input files and 
output files, regular expressions, user-defined func­
tions, and run other programs. 

Saves You Time & Effort 

The most compelling reason to use PolyAWK is 
that you catJ literally accomplish in a few lines of 
code what may take pages in C, Pascal or  
Assembler. Programme�s spend a lot of  time 

writing code to perform simple, mechanical data 
manipulatiofl - changing the ormat of data, 
checking its validity, finding items with some 
property, adding up numbers and printing reports. 
It is time consuming to have to write a spedal­
purpose program in a standard language like C or 
Pascal each time such a task comes up. With 
PolyAWK, you can handle such tasks with very 
short programs, often only one or two lines long. 
The brevity of ellp�ession and convenience of 
operations make PolyAWK valuable for protoryping 
even large-sized programs. 

Very Concise Code 
Where program develop>ment time is more 
important than run time, AWK is hard to beat. 
These A WK. characteristics let you write short and 
concise programs: 

• The implicit input loop and the pattern-action 
paradigm simplify and often entirely eliminate 
control flow. 

• Field splitting parses the most common forms of 
input, while numbers and strings and nhe 
coercions between them handle the most 
common data types. 

• Associative arrays use ordinary strings as the in­
dex in the array and offer an easy way to imple· 
ment a single-key database. 

• Regular expressions are a uniform notation for 
describing pattetns of text. 

• Default initialization and the 
absence of declarations shorten 
programs. 

Large Model & 
Math Support 

PolyAWK is a large model imple­
mentation and c:an use all of 
available memory to run big pro­
grams or read files greater than 
64K. PolyAWK also includes exten· 
sive support for. math 
such as strings, integers, floating 
point numbers and transcendental 
functions (sin, log, etc:.) for scien· 
tific applications. Conversion 
between these types is automatic 
and always optimized for speed 
without compromising accuracy. 

PolyAWK Comes With 
The Book 

When you order PolyAWK you 
receive a copy of The AWK 
Programming Language written by 
the authors of the original UNIX­
based AWK. The book begins with 
a tutorial that shows how easy 
AWK is to use, followt�d by a 
wmprehensive manual. Because 

PolyAWK is a complete implementation of AWK 
as defined by the book's authors, you will use this 
book as the manual for PolyAWK. 

PolyShell iBonus For MS-DOS! 

PolyShell gives you 96 of the most useful UNIX 
commands and utilities under MS-DOS in less 
than ZOK. You can still use MS-DOS commands 
at any time and exit or restart PolyShell without 
rebooting. MS. DOS programmers - discovet what 
you have been missing! UNIX progmmmers -
switch to MS-DO$ painlessly! PolyShell and 
FolyAWK are each $9� when ordered separately. 
Save $50 by ordering the PolyShell + PolyAWK 
combination package for $149 (MS-DOS only). 

30-Day Money Back Guarantee 

You can puochase PolyAWK and the book, The 
AWK Programming Language, for $99 (MS-DOS) 
or $199 (OS/2), or $249 for both. If you already have 
the book, deduct $14. The combination package 
includes only one book. Order PolyAWK (MS-OOS 
& OS/2) plus PolyShell (MS-DOS) for $348. 

To Order: 1·800·54 7 4000 
Ask for Dept. BYT. Send Checks and P.O.s To: 
POLYTRON Corporation, 1700 NW 167th Place, 
Beaverton ,  OR 97006,  (503) 645-1150 -
FAX: (503) 6454576, TELEX: 325800 POLITRON. 



TMS41 1 6015NL ICs. Can the system be 
"liberated" with the replacement of one 
or more chips on the motherboard? 

A. J. Daniels Jr. 
Corpus Christi, TX 

I'd consider taking up wrestling. At least, 
be happy that the system works and see 
what mileage you can get out of it as is. 

The D8080AFC is none other than the 
wonderful old 8-bit 8080, grandfather of 
the 8088. The 8080 was at its peak in the 

ASK BYTE 

early days of CP/M and the S-100 bus. 
The D8257C is not a processor but a pro­
grammable direct-memory-access con­
troller for the 808018085 family. Your 16 
TMS41 1 6-15s add up to 32K bytes ' 
worth of 150-ns dynamic RAM. 

To update the system, lift it up and 
move your desk underneath an AT clone. 
Perhaps the Qume has a Centronics-com­
patible parallel port (though the Qume 
daisywheel printers I'm familiar with 
came with wide, multiline cables compat-

You'd expect us to say PC TEX is hot---so don't take our word for it. In their 
desktop publishing systems category, INFOWORLD rated PC TEX # 1 .  They said: 

" . . .  No non-Tfl(-based program has such typological aesthet-
ics ... enormously flexible and offers complete control over the 
output of your printer. . .  " 

And from PC MAGAZINE: " . . .  PC Tfl( offers ample rewards. You can 
achieve incredible precision in formatting text, especially math­
ematical expressions. " 

TRY 1 �  
THIS I!! .... 
with a standard 

jnZ XY ·Z dt 
X - tY - oo  

n 

i=l 

(x4-i)3 Jz3+ylo 
Z - X5Y desktop system and 

you'll see that for complex 
scienJijiC and mathematical 
formulaJion and notation, 
PC TJj( leaves the others 
back in the dust. 

FORMAniNG with 
textbook quality, and 
unsurpassed placement 
of 
TYPE that rivals 
professional typesetting: 

• 
II 
• 

all yours. Pick the type you like 
from 30+ Bitstream font families. 

FLEXI B I LTY Camera-ready, 
publisher-ready manuscripts are 
fast and easy. Author to printed 
piece time reduces, author con­
trol increases. 
That 's flexibility- that 's PC TE}{. 

TEST DRIVE IT. 
For a free PC TfX demo diskette, the 
new PC TfX 88 product catalog and 

information on a PC TfX configuration 
for your system, give us a call at 

4 15-388-8853 

PC Tel is a registered TM of Personal leX, Inc. leX is on American Mathematitol So<iety TM. Manufacturer's product names ore their TMs. 
Inquire about PTI distributorships. Site licemes available to qualified organizations. Thi' ad wa' type,el u'ing PC l[X and Bilstreom font,. 
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ible with only Qume 's interfaces), and 
you can use it with some PC or A T  
clone. -R. G. 

Parallel ATs 
Let's take a hypothetical case. I have two 
IBM PC AT compatibles. One I use all 
the time. I use the other 10 percent to 20 
percent of the time, but I cannot do with­
out it. Both have 640K bytes, a 1 .2-mega­
byte floppy disk drive, a 20-megabyte 
hard disk drive, and a parallel port. My 
dream is to use the second AT in a paral­
lel/multiprocessing mode. 

Is this feasible under DOS or OS/2? If 
so,  what additional  hardware (e . g . , 
memory, bus-to-bus link) would I need? 
Is such hardware available? If I have C 
source code, can I-using some overlay 
software-recompile that software so 
that it makes use of both machines? 

Do other readers find themselves 
needing a second AT but underutilizing 
it? Would the kind of software and hard­
ware I 'm dreaming about be a viable al­
ternative to upgrading to a faster, more 
expensive machine? 

Ameesh Oza 
Martinez, CA 

It sounds like what you 're dreaming 
about is building a parallel-processing 
system, not an easy feat by any means. 
First, you 'd want to get the systems com­
municating with one another at high 
speed, so you 'd probably need to set up a 
bidirectional parallel port. You can do 
this by either buying a couple of parallel 
110 boards or seeing if you can modify 
your existing parallel ports as described 
in "Why Microcontrollers, Part 2 "  by 
Steve Ciarcia in the September 1988 
BYTE. Then you 'll have to work out 
handshaking details, communication 
protocols, and so on; you 're pretty much 
on your own in all this. 

And your problems have just begun, 
because getting high-speed communica­
tions set up doesn 't guarantee that any of 
your software will make use of it. Unless 
the whole point of this exercise is the en­
joyment you '[[ derive from creating what 
amounts to your own operating system 
and application software, you 're in for 
months and possibly years of hassle. 

Of course, another alternative is to set 
up a small network between the ma­
chines. You could make this as simple or 
as elaborate as your pocketbook allows. 
But the computers could at least share 
disks and printers. So, for example, you 
could turn one AT into a remote print­
spooling station so that it manages large 
print tasks while the other AT is free to 

continued 



BayTech engineers Printer Sharing. 
Make the most of your invest­

ments in valuable printers, com­
puters, plotters, modems, and other 
resources with a printer-sharing 
device from BayTech. We manu­
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 

From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to­
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 
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BayTech i � 1 � 
Bay Technical Associates, Inc., 

Data Communications Products Division 
200 North Second St., P. 0. Box 387, 

Bay Saint Louis, MS 39520 USA 
Telex: 910-333-1618 BAYTECH. 

Telephone: 601-467-8231 or toll-free 

800-523-2702, EXT 981 



Universal Cartridge Maclnker $68.50 lmagewriter or Epson Maclnker $42.00 
Eliminate expensive fabric ribbon replacement with the famous Maclnker. The 
Universal Cartridge Maclnker ($68.50) will re-ink most cartridges with the appro­
priate adapter. The Universal Spool Maclnker will re-ink all spools. Operation is 
very simple & automatic. Our extra dark, lubricated ink yields better than new 
printout quality and its cooling effect extends print-head life. New ink dispenser 
ensures precise ink metering. Average number of re-inkings/cartridge is 60-1 00 at 
an average cost of 5 cents/re-in_king. We ;;tlso hav� dedicated Maclnker� for spe:­
cial cartridges. All Maclnkers, With appropnate Mult1color Ad�pte:r can r�-mk multi­
color cartridges (2 or 4 colors). Or use your Maclnker to re-mk In 10 different col­
ors: red, green, blue, yellow, purple, brown, orange, gold and si lver. qur Cus­
tomers range from individuals to Fortune 500 Corporations. In 1 982 we pioneered 
re-inking technology and are dedicated to its development. We have a complete 
range of accessories, heat-transfer re-inking adapters, special inks and cartridges. 
Universal Cartridge Maclnker ..................... 68.50 Call  for free catalog 
Multicolor Adaptor (specify printer) ........... 40.00 

• 
lmagewriter 1/11 Maclnker model 234 IM ..... 42.00 Special Offer 
Epson Maclnker model 271 EP •...................  42.00 Just say, .. 1 saw it In 'Byte and get a Universal Spool Maclnker ........................... 68.50 mousepad with any order >$60.00, Heat Transfer Adaptor ....... ......•.•.................  40.00 or tree key-beeper & flashlight combi-
Extra Ink bottle .••.••..•. 3.00 pint ......... .. ..... .  1 8.50 nation for orders >$100.00. 
All Maclnkers delivered with bottle of ink, ink meter, reservoir, Buy the Universal Cartridge & the Uni-
reservoir cover ..  Black, uninked, colored, special cartridges versal Spool at the same time and get 
available. Best ribbon quality at lowest costs. the second unit for $50.00 

New! FAX/MODEM,  PC or MAC = 

the World at your  fingert ips 
It's a state of the art, high speed fax and a 
2400 baud 1 00% Hayes™ compatible mo­
dem. LightFax™ 9624 turns your PC into a 
powerful world communication machine at a 
lower cost than a standard fax. Powerful soft­
ware offers sophisticated capabi l it ies n ot 
found on standard fax machines, including 
document composition editing, file storage, 

LlghtFax 9624 external $7 49.00 name card data management, schedu led 
sending (when the phone rates are cheaper) , 

broadcasting (sending documents to multiple addresses), l ine queuing (sending 
multiple files), journal review of fax traffic and much more. LightFax 9624 features 
BACKGROUND OPERATION (you don't have to quit your application to receive 
a fax). With optional LightScan 200 dpi or_4�0 dpi scanner� you ce�:n scan your 
document into your computer, for fax transmission or for use with a paint program. 
Click the mouse and your LightFax 9624 becomes a 2400 baud modem, 1 00% 
Hayes™ compatible (Bell & CCIT) . Overseas customers, please specify country 
to receive proper LightFax 9624 version and power supply. 

PC 400 dpi sca11.ner (PC) ............. 273.00 
LightSpeed 9624 external ..... 749.00 �acmtosn 
LightSpeed 9624 internal .•.•. 699.00 Lm,htSpeed 9624 external .....  749.00 
W_indows"' .•...•.••.•.•....•...•....•...•. 29.00 2 d����:

e
�'::�!

e
�

a��
·-······499.00 

Mtcros�ftno compat. mouse ..•. 49.00 Mac switch for scanner ...........  65.00 200 dpt Scanner ..................... 199.00 
Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards 

Computer Friends, Inc. 
1 4250 NW Science Park Dr. 
Portland OR 97229 
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Order Tol l  Free 1 -800-547-3303 
in Oregon (503)626-2291 

fax (503)643-5379 telex 4949559 CF 
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work on a spreadsheet or database opera­
tion. (An example of a low-cost network 
system is Easy LAN from Server Technol­
ogy, 1095 East Duane Ave. , Suite 107, 
Sunnyvale, CA 94086, (408) 738-8377. 
You 'll spend $99 per system, and all you 
need in the way of hardware is a serial 
port on each machine and an RS-232C 
cable.)-R. G. 

Emergency Shutdown 
At my company we have several IBM PC 
XT and AT computers operating in an 
unattended environment where it is im­
portant to determine if a system is not op­
erating because of a power, hardware, or 
software failure. 

Once failure is detected on a system, 
we want to energize or deenergize a relay 
that can be used to enable and disable 
other equipment. At some later point, we 
would analyze and correct the actual 
problem. 

We believe we need a device that could 
be signaled periodically via software 
control and would then begin a count­
down process. If another signal was re­
ceived before the countdown terminated 
(indicating valid operation) , the counter 
would be reset; otherwise, the counter 
would expire and the relay would be 
switched. We can tolerate a time-out per­
iod of several seconds (say,  2 to 5) to a 
few minutes (say, 1 or 2). Expansion 
slots are at a premium, so we would like 
to signal via an existing port: serial, par­
allel, or, perhaps, keyboard. The cost 
needs to be low-$20 to $50. 

We have found some watchdog timers, 
but either they require special signals via 
an expansion board, they're too expen­
sive, or both. Since we don 't want to de­
sign or build this device, do you know of 
any vendors that supply a device we could 
use for this purpose? 

Fred Schumann 
Boulder, CO 

The PC XT and AT already have their 
own timers, so you probably don 't need to 
buy an additional one. Programming the 
timer in assembly language and BASIC is 
covered in good detail in Robert Jour­
dain 's Programmer's Problem Solver for 
the IBM PC, XT, and AT (Simon & 
Schuster, New York: 1986). This book 
also contains good information on pro­
gramming parallel printer and serial 
ports. You should be able to use either the 
RDY line on the parallel printer port or 
one of the serial port 's handshaking lines 
as input for your triggering signal. So 
there 's a good chance that, with some 
clever software, you don 't need any addi­
tional hardware. -R. G. • 



THE NEW STANDARD FOR 
IDGH PERFORMANCE 
STATISTICAL SOFTWARE 

A powerful, comprehensive, elegant, and super-fast statis­
tical package for IBM (PC, AT, PS/2) and compatible 
computers. I The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli­
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). I CSS features compre­
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratary data analysis with analytic graphs, Multiple 
regression mettwds, Time series analysis with modeling and 
forecasting (incl. full ARIMA), General ANOVAIANCOVAI 
MANOVA, Contrast analysis, Discriminant junction 
analysis, Factor analysis, Principal components, Multidi­
mensional scaling, [/em analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit/ 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Comrol analysis, 
and much more. I All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). I All 
CSS screen output is displayed via customized Scrollsheets ™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll­
sheet TM can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll­
sheets ™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS inpuU 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym­
phony, dBII, dBill + ,  DIF, SYLK, . . .  ) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in flies compatible with desktop publishing pro­
grams (Aldus, Ventura). I CSS data flies can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. I CSS precision exceeds the standards of all common 
precision benchmarks. I Thchnical note: The CSS user 
iTile!jace and all 1/0 were written in A.wnbler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. I $495 (plus 
$5 shlh); 14-day money back guarantee. 
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I-ll StatSoft 
2325 East 13th Street • 1\ilsa, OK 741114 • (918) 583-4149 
Fax: (918) 583-4376 - -,-�· ·r.- .. :.<£ 
Overseas Offices: StatSoft of Europe (Hamburg, FAG), ph: 040/4200347, StatSoft UK (London, UK), ph: 0438/310056 or 316561, StatSott Pacific (Melbourne, Australia), ph: 613-663-6580 
Available From: Egghead Discounl Software, Corporate Software and other Distributors Worldwide 



Choose • • .  

one of these four outstanding sets for only $4.95 and save up to $109.00 
l The 3-vo/ume 

Operating Systems Set 
00920 

(Publisher's price $113.95) 

3 The 3-vo/ume 
Library of Artificial Intelligence 
00821 

(Publisher's price $90.95) 
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2 The 3-vo/ume 
Advanced C Programming Set 
00969 . 

(Publisher's price $81.85) 

4 The 3-vo/ume 
Handbook of Computer 
Communication Standards 
52121 

(Publisher's price $90.00) 
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Take an Outstanding Set for $4.95 or 
3 books for $3.00 when you join 
The Library of Computer and Information Sciences 
Please accept my application lor trial membership and send me the set of my choice for only $4.95 or 
the three volumes indicated, billing me a total of $3.00, plus shipping and handling. I agree to 
purchase at least three additional Selections or Alternates over the next 12 months. Savings range up 
to 30% and occasionally even more. My membership is cancelable any time after I buy these three 
additional books. A shipping and handling charge is added )o all shipments. 
No-Risk Guarantee: If I am not satisfied-for any reason-1 may return my introductory books 
within 10 days. My membership will be canceled, and I will owe nothing. 
Indicate by number the books you want. 

Choose I set for only $4.95: ,---------, 

Or take 3 books for a total of$3.00: 

A few expensive books (as noted) count as more than one choice. 

Name _________________________________ _ 

Address ___________________________ Apt. ___ _ 

City·------------------------------

1 State ZiP----...,--,-,---------
1 (Books purchased for professional purposes may be a tax-deductible expense. Offer good in Conti-

nental U.S. and Canada only. Prices slightly higher in Canada.) - �---�---------------------------------
1 Take an Outstanding Set for $4.95 or 
I 3 books for $3.00 when you join I The Library of Computer and Information Sciences 
I 
I 
I 
I 

a.. 

Please accept my application for trial membership and send me the set of my choice tor only $4.95 or 
the three volumes indicated, billing me a total of $3.00, plus shipping and handling. I agree to 
purchase at least three additional Selections or Alternates over the next 12 months. Savings range up 
to 30% and occasionally even more. My membership is cancelable any time after I buy these three 
additional books. A shipping and handling charge is added to all shipments. 
No-Risk Guarantee: If I am not satisfied-for any reason-1 may return my introductory books 
within 10 days. My membership will be canceled, and I will owe nothing. 
Indicate by number the books you want. 

Choose I set for only $4.95: ,---------, 

Or take 3 books for a total of$3.00: 

� A few expensive books (as noted) count as more than one choice. 
" � Name ________________________________ _ 

Address. _________________________ Apt. __ _ 

CitY--------------------------------

State ZiP':-:-----=-:=----:--:---::--:­
( Books purchased for professional purposes may be a tax-deductible expense. Offer good in Conti­
nental U.S. and Canada only. Prices slightly higher in Canada.) 
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Or . • •• 
create your own three-book set for only $3.00 and save up to $101.95 
as your introduction to the Library of Computer and Information Sciences 
You simply agree to buy three more books-at handsome discounts-within the next 12 months. 

85947 

85369 

50211 

69939 

68427 

$34.95 32288 $29.95 87100 

$30.00 79162-2 $44.95 87727 
(Counts as 2 choices) 

$29.95 70810 $16.95 36972-2 $48.00 42044 
(Counts as 2 choices) 

$24.95 32258-2 $37.95 70111-2 $41.95 41621 
(Counts as 2 choices) (Counts as 2 choices) 

$31.00 70784 $24.95 

$24.95 41656-2 $45.00 
(Counts as 2 choices) 

$27.00 67818 $23.00 42061-2 $39.95 77620 
(Counts as 2 choices) 

$25.00 54436-2 $39.95 52342-2 $39.95 87958 $24.95 

$35.00 

$21.95 

58751-2 $40.00 
(Counts as 2 choices) 

64019 $35.00 

37177 

41254 

(Counts as 2 choices) (Counts as 2 choices) 

$24.95 41649-2 $44.95 
(Counts as 2 choices) 

$29.00 69737 $29.95 

4 Good Reasons to Join 
I .  The Finest Books. Of the hundreds of books submitted to us each 
year, only the very finest are selected and offered. Moreover, our 
books are always of equal quality to publishers' editions, never econ­
omy editions. 
2. Big Savings. In addition to getting the set of your choice for only 
$4.95 or three books for a total of $3.00 when you join, you keep 
saving substantially, up to 30% and occasionally even more. (for 
example, your total savings as a trial member-including this intro­
ductory offer-can easily be over 50%. That's like getting every other 
book free!) 
3. Bonus Books. Also, you will immediately become eligible to par­
ticipate in our Bonus Book Plan, with savings of65% off the publish­
ers' prices. 
4. Convenient Service. At 3-4 week intervals (16 times per year), you 
will receive the Library of Computer and Information Sciences 
News, describing the Main Selection and Alternate Selections, to­
gether with a dated reply card. If you want the Main Selection, do 
nothing, and it will be sent to you automatically. If you prefer an­
other selection, or no book at all, simply indicate your choice on the 
card and return it by the date specified. You will have at least 10 days 
to decide. If, because of late mail delivery of the News, you should 
receive a book you do not want, we guarantee return postage. 

If reply card is missing, please write to Library of Computer and 
Information Sciences, Dept. 7-FF7, Riverside, NJ 08075, for mem­
bership information and an application. 
© 1989 Macmillan Book Clubs Inc. Byte 3/89 
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Think small in a big way 
When you think multiuser/multitasking, 
think Concurrent"' DOS 386, the big 
name in small systems from Digital 
Research� architects of the first standard 
operating system for personal compu­
ters. Now, Concurrent DOS 386 al lows 
multiple users to share peripherals, files 
and applications, using serial terminal 
workstations linked by RS-232 cables 
to the system. It's fast, reliable and 
economical. 

The big news today is small systems 
Concurrent DOS 386 meets the increas­
ing demands placed on small systems by 
supporting multiple DOS programs on 
both the system console and attached 
terminals. You can run poJJular pro­
grams such as Lotus® 1-2-3� dBase® I l l ,  
WordPerfect® and many more, with full 
math coprocessor support. The system 
runs up to 255 tasks simultaneously, with 
full intertask communications and byte­
level record, file and device locking. 

For people who hate waiting in line 
Concurrent DOS 386 brings you all the 
remarkable speed and power of the 
Intel® 80386 processor. A prioritized pre­
emptive sched�ler al lows task execution 
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and intertask communication by several 
users at near full processor speed while 
letting some tasks "interrupt" others 
according to the needs of each user. 

A small system with a big memory 
Concurrent DOS 386 gives you access 
to four gigabytes of linear physical 
memory. Its powerful memory paging 
capabi lity fully supports the Expanded 
Memory Specification with no addi­
tional hardware or software. 

Menus at a touch 
Now you can create and customize 
menus, while programmable function 
keys let you condense complex com­
mands to a single keystroke. The file 
manager runs standard operating 
system functions, plus you have an 
on-line help facility, text editor and 
support for DOS-based device drivers. 

Multiuser color graphics 
Now with the introduction of the new­
est member of the Concurrent DOS 
family, Concurrent DOS 386/Multiuser 
Graphics Edition, your demands for 
high-resolution EGA bit-mapped graph­
ics in the workstation environment can 

[!ID DIGITAL RESEARCH" 

be met. Take advantage of advanced 
technology al lowing you to run popular 
DOS-based graphics programs on indi­
vidual workstations as well as on the 
system console without sacrificing system 
performance. Ask us about this exciting 
new version of Concurrent DOS 386. 

All you have to remember 
is Concurrent DOS 386 
Concurrent DOS 386 from Digital 
Research is the name to remember 
when it comes to 386 technology. The 
power and versatility of Concurrent 
DOS 386 are giving a new meaning 
to the word multiuser. 

CALL DIGITAL RESEARCH AT 
1·800·443·4200 AND ASK FOR OUR 
CONCURRENT DOS PROGRAMMER 
INFORMAnON Kit 
CONCURRENT DOS 386: SHARING THE SYSTEM AFFORDABLY 
Digital Research and the Digital Research logo ore registered trademarks, and Concurrent is a trademark of Digital Research Inc. Other product names ore registered trademarks or trademarks of 
�:�\�:��:;�iri�ht�",e98S�bi��!�t0������;h l�c�iAJI' r��h����=r:��out 
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Text, Context, 
and Hypertext: 
Writ ing with 
and for the Computer 
Edited by Edward Barrett 

MIT Press, Cambridge, MA: 
I988, 368 pages, $29. 95 

Reviewed by David A. Mindell 

N ew methods of creating, 
manipulating, and stor­

ing text are changing the na­
ture of written language, and 
not necessarily for the better. 
Electronic machination can 
easily transform the wonder­
ful and elusive ambiguity of 
language into a strictly regi­
mented system of signs: Text 
becomes " strings , "  writers 
become "word processors , "  
and readers become "users."  
Writers, technologists , and 
critics alike are asking how 
these developments w i l l  
change both the practice and 
the profession of writing. 

Text, Context, and Hyper­
text ,  a collection of essays 
edited by Edward Barrett of 
M I T ,  attempts to address  
these difficult issues, as  sum­
marized in the book's subtitle, 
" Writing with and for the 
Computer." The essays deal 
with three general categories :  
technical documentation and 
the position of the writer in the 
computer industry, the educa­
tion of technical writers, and 
hypertext and hypermedia. 

Writing, or "Information 
Development"? 
In "Information Development 
Is Part of Proquct Develop­
ment-Not an Afterthought," 
Roger Grice ofiBM outlines a 
strategy wherein technical 
writers become involved in 
software development in order 
to create more user-friendly 
products. This essay , how­
ever, is more revealing as an 
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example of how large corpora­
tions assimilate and mutate 
writing and how technology 
and its associated jargon trans­
form the role of the writer. 

Grice describes IBM's re­
naming of the writer as an "in­
formation developer" whose 

function becomes an engi­
neering-like design of " infor­
mation units . "  According to 
Grice, what distinguishes 
these new professionals from 
writers is that they "tend to get 
i n formation from p e op l e  
rather than from book s , "  

A L S O  R E V I E W E D  

C: An Advanced Introduction, ANSI C Edition 

Supercharging OS/2: Batch Files and Utilities 

Advanced QuickC 

Advanced Turbo C, A Programmer 's Guide 

The Book of Fax 

Defense Applications of Artificial Intelligence 

ILLUSTRATION: ROWENA SMITH © 1989 

work "as part of a team," and 
"test the information for its 
usability." 

Other articles in the book 
make similar suggestions that 
improved writing does not re­
quire improved language but 
rather the proper placement of 
writers within the corporate 
hierarchy. Such changes will 
make the writer serve better as 
"communicator, integrator, 
and facilitator." To me, writ­
ers have always been these 
things, and this rhetoric di­
minish!!S the power of written 
text in favor of structure, hier­
archy, and euphemism. 

Teaching on the Network 
Editor Barrett's  own contribu­
tion (which was coauthored by 
James Paradis) concerns the 
application of computer net­
works to the teaching of writ­
ing in the classroom. Instead 
of attempting to model "the 
cognitive processes of the 
mind" operating within writ­
ing instruction, they chose to 
model the "social setting" of 
the classroom . The black­
board is replaced by the com­
puter terminal,  students hand 
in their work over a network, 
and the instructor reviews and 
returns the work with elec­
tronic notes. 

The authors found their 
classroom model quite suc­
cessful ,  but students preferred 
teachers' comments in old­
style hard copy covered with 
red ink. Barrett and Paradis 
seem enthralled with technol­
ogy;  they are so concerned 
with being in the technologi­
cal avant-garde that they hesi­
tate to accept such a low-tech 
solution as paper and pen. 

Classroom-oriented ap­
proaches are useful as a kind 
of textual public-address sys­
tem, but I doubt if one could 
really learn to write over a net­
work. While computers can 
imitate and even improve so-

continued 
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VECTOR 3 2  

e AT&T DSP Floating Point Processor running at 

24MHz • Plug-in card for lBM
™

pc, AT, XT or 

PS2/30 • 1024 point complex floating point FFT in 

8.9ms • Expansion facilities including lMByte 

memory & 100 KHz/330 KHz 12 bit data acquisition 

• 'C' & Fortran vector processing libraries • Full 

development environment 

OCESSO 
PP2000 

• Harris RTX 2000 Real-time RlSC processor • Plug­

in card for lBM
TM 

AT • 100ns cycle time • 
Combines multiple FORTH instructions into a single 

cycle • 'C' compiler • Executes FORTH as its 

assembler • Upto 512 kBytes 0 or 1 waitstate static 

RAM • Expansion connector for high performance 

data acquisition • 16 TTL outputs & 8 TTL inputs 

capable of 10 MBytes/sec. 

The Vector 32 & the PP2000 form part of SMlS's 

comprehensive control, digital & image processing 

range. Data capture cards and memory expansion are 

available. Soon to be released are DSP32C boards & 

a graphics processor based on the TMS 34010 chip. 

SMIS, 130 Elm Street, Cambridge MA 021 39. Tel (617) 3S4-7S41 

SMIS Ltd, Alan lUring Rd, Surrey Research Park, Guildford, Surrey 

GU2 SVF. UK. Tel: (44) 483 S0661 1 .  Fax: (44) 48363 1 14. 

AGENTS: 

Communications Automation and Control. 1642 Union Blvd ­
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cial settings, they should not 
replace them, and face-to-face 
instruction wi l l  always be 
more valuable than screen-to­
screen instruction. 

Text, Context, and Hyper­
text makes a significant con­
tribution to the current debate 
on computer writing, but it 
suffers from an overly "tech­
ie" emphasis. That several of 
the essays are poorly written 
and carelessly edited i s  a 
symptom of insufficient atten­
tion to language as the root of 
all writing . Furthermore, a 
$30 book like this one, with a 
section on desktop publishing, 
should not have several differ­
ent typestyles and low-quality 
dot-matrix prints . 

The Poetics of Hypertext 
The most thoughtful essay of 
the book, "Hypertext and the 
Teaching of Writing" is writ­
ten by John Slatin of the En­
glish department at the Uni­
versity of Texas. His thesis, 
that " hypertext is a literary 
concept,"  parallels problems 
of hypertext with problems of 
poetry such as intertextuality 
(the essentially referential and 
connected nature of all texts) . 
Slatin reminds us,  through 
Ezra Pound and Marianne 
Moore, that "nodes,  links, 
and structure" have long been 
prominent in literature, and 
that hypertextual writing is 
merely an explicit form of 
these connections .  Further­
more, it is through such nodes 
and the links between them 
that ideas emerge, so hyper­
text is a powerful tool for both 
educators and writers. 

Slatin' s essay also repre­
sents what I see as a new direc­
tion in the critical thinking 
about writing and computers. 
It is among the few in Text, 
Context, and Hypertext to be 
free of a certain technological 
utopianism and disdain for 
what Barrett calls "rhetorical 
tradition. "  All too often, com­
puter/cultural theorists fal l  
prey to the " in  10  years we'll 
be able to do everything" syn­
drome. Critical dialogue on 
these subjects certainly needs 
technically informed thinkers 
who can seriously engage new 

technologies . At the same 
time, these thinkers must be 
able to remove themselves 
from the thrill of progress and 
place such developments in 
their proper historiCal and cul­
tural perspective. 

Text, Context, and Hyper­
text covers a broad spectrum 
of technical and professional 
issues. But, when considering 
the impact of computers, we 
must ask ourselves, How did 
the invention of the typewriter 
affect the nature of writing, or 
the printing press, or, for that 
matter, the pen? 

B R I EFLY NOTED 

C: An Advanced Introduc­
tion, ANSI C Edition by Nar­
ain Gehani, Computer Science 
Press, New York: 1988, 265 
pages, $32. 95. The denizens 
of AT&T's Bell Laboratories 
create a lot of language prod­
ucts and the books that are 
needed to document them. 
Narain Gehani  developed 
Concurrent C,  a superset ofC 
that facilitates parallel pro­
gramming, for Bell Labs. He 
has written extensively about 
C ,  Concurrent C ,  and even 
Concurrent C + + , as well as 
Ada. 

The first edition of this 
book appeared in 1 986; this 
edition reflects the changes in 
C required for conformance to 
the new ANSI standard. Ge­
hani's two books nicely com­
plement the existing C Bible, 
The C Programming Lan­
guage, by his colleagues Brian 
Kernighan and Dennis  
Ritchie. 

The style of C: An Advanced 
Introduction, ANSI C Edition 
will be familiar to readers of 
K&R. Gehani states up front 
that he assumes that you al­
ready know a fair  a mount 
about programming in lan­
g u ages l i ke Pasca l ,  FOR­
TRAN,  and Ada. His book 
helps you learn how to use C 

. but not necessarily how to pro­
gram. But along the way, he 
explains C concepts that fre­
quently take a long time to 
learn on your own. The book 

continued 



·. 

J 
' 

�--

I I 
-

I I I . . 

' 

Pk. la�l: READY TO RUN X on SUN 
/usr /b i n /Xi I 4 1  entr i es 

CJ � \ \ 
. icon spec X X Ser ver 

rr:' � � � -
B i tEdi t conprog leo M unch er Patch 

� � 
Plaid P uzzle res1ze Tv;m Uwm 
I2:J . [g] C:J 
v; m B i ff Calc Cl ock 

l@ �'!1,1�,. � 
Xedit x host 

� T ORCH TECHNOLOGY announces the release of two X Window products. X-OpenTop is an iconic front end for 
Unix Systems. Providing a simple graphical interface, it makes the benefits of Unix available to a wide spectrum 
of users. 

Currently available on a range of Workstations. At £195 we know you'll like it. 
Also available is the X Window System for Sun Workstations that comes Reaqy To Run. At only £295, the X-Sun System 
is based on Version Xll .2 of the X Window System. And it comes complete with full documentation manuals, user guides 
and reference books. 
The combined package of X Windows and X-Open Top are available from Torch for a limited period at £395. 
Place your order or telephone for more details. 

TO ORDER, Mail Coupon or Call The X Technology Desk on (+44) 223 841 000 Circle 252 on Reader Service Card 
- - - - - - - - - - - - - - - - - - - - - - - - -

X TECHNOLOGY ORDER FORM 
Please send me X Window Tapes @ £195; X- Open Top Tapes @ £295 

X Window I X-OpenTop Special Offer Pack @ £395 Add £10.00 for Overseas Orders 

Cardholder Name: ____________________ _ 

Ship to Name: _____________________ _ 

Company: ______________________ _ 

Address:-----------------------

City, State, Zip: _________ Telephone: ________ _ 

Payment: ( ) Check or Money Order ) Visa ( ) Access 

� TORCH 
HC HNO l O G Y  l iD  
Torch Technology Lim�ed 
Abberley House 
Great Shelford 
Cambridge CB2 5LQ 
England 
Tel: (+44) 223 841000 
Telex: 818841 TORCH G 
Fax: ( +44) 223 840223 
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$249 

Create or enhance dBASE applications under 
Windows! 

Then port to MAC and back! 

Suggested Retail Price - dBFast/ 
Windows -- ---lnlroduc/ory Price 

$199 

dBFast/Windows is an interactive editor/compiler and runtime 
system which allows a fast, efficient implementation of dBASE 
Ill Plus under Microsoft Windows. You easily design mul­
tiple, moveable windows, menus, buttons, and other graphic 
features. Create, compile and edit in a single screen! No need 
to buy dBASE Ill Plus! Port data and program files between 
IBM and MAC without modification! Save time and money by 
sharing your applications across platforms! 

Bumblebee Software, Inc. 
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Bellevue, WA 98004 USA 
(206) 462-0130 FAX: (206) 454-3577 
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sticks to "advanced" C topics ,  
such as type declarations, data 
abstraction, exception han­
dling, and the C preprocessor. 

In addition to covering the 
fundamental areas, like con­
trol-flow statements and oper­
ators and expressions ,  Gehani 
concentrates on advanced in­
formation, and he manages to 
be very readable and easy to 
follow, as well .  For example, 
the chapter on functions ex­
plains how to declare and call 
functions, the basics, but it 
then goes on to discuss func­
tions with a variable number of 
parameters and the control of 
function visibility. 

Gehani devotes an entire 
chapter to independent compi­
lation and data abstraction . 
This chapter provides a good 
discussion of breaking pro­
grams up into modules so that 
you can protect data structures 
by making them local to a 
given module using the static 
storage class. 

This book contains a lot of 
code. While most of the list­
ings are short, they illustrate C 
concepts meaningfully; many 
of the fragments come from 
larger, working programs. 

The book provides appen­
dixes for both C + +  and Con­
current C that provide an over­
view of these C supersets . 
While you cannot learn C + +  
or Concurrent C _from these 
pages ,  you can get an idea 
about whether or not you could 
benefit from a more detailed 
explanation in another source. 

I can recommend this book 
to programmers who think 
they know C well and to pro­
grammers who write a lot of 
code in other languages and 
want to learn C. Both will find 
many useful nuggets of infor­
mation from a true program­
ming wizard. 

-G. Michael Vase 

Supercharging OS/2: Batch 
Files and Utilities by David 
D. Busch, Addison- Wesley 
Publishing Company, Read­
ing, MA: 1 988, 2 76 pages, 
$22. 95. At first glance, the 
title of this book grabs your 
eye and makes you take notice. 
The promise of making OS/2 

even more powerful makes 
you want to know more. But 
then you begin to wonder if  
batch-file utilities are really 
going to improve OS/2. The 
answer i s ,  probably not for 
most users. 

Not that some of the 48 util­
ities offered aren't useful­
many of them are, l ike the 
STAMPER.CMD utility that 
marks files with the current 
date, or ARCHIVE. CMD, 
which copies files not already 
backed up to an archive disk. 
In addition to some useful util­
ities, this book nicely explains 
how each of these batch files 
works so that you can learn 
how to be a batch-file pro­
gramming expert. 

But there' s  a fundamental 
problem here. OS/2 hasn' t  
caught on up until now mostly 
because the world was await­
ing the Presentation Manager, 
OS/2 ' s  graphical user inter­
face. With PM, you won't be 
using batch files because you 
won't be talking to OS/2 from 
the command line. You won't 
have to worry about p ath 
names and subdirectories, be­
cause the OS/2 world will ap­
pear in pictures you move with 
a mouse, not as filenames you 
copy and delete. 

Supercharging OS/2 seems 
to be caught in the OS/2 vapor­
ware time warp, appealing to 
the people who used OS/2 like 
an advanced version of MS­
DOS in the days before the ar­
rival of the PM. It has intro­
ductory chapters on OS/2 that 
rehash why this operating sys­
tem will be important to per­
sonal computing ' s  future; 
there' s  nothing new here. It 
briefly explains OS/2 con­
cepts l ike multitasking and 
time-slicing and concisely, al­
beit simplistically, summa­
rizes what's different between 
OS/2 and MS-DOS. 

Reading this book was hard 
for me. I know a fair amount 
about OS/2, and I didn't like 
its condescending tone. 

I c a n ' t  recommend th i s  
book as  a way to supercharge 
OS/2. As a tutorial on using 
batch files, however, it is use­
ful though not unique; most of 

continued 



The more invaluable )QUr data is to )QU, the more )QU'II 
value Verbatim.® Because when it comes to high 

performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
a\erage of 50 million revolutions. That's 15 
times the industry standard. 

Then consider that Ve rbatim 
DatallfePlus TM and DataLife HD 514'' 
disks were the first floppies to be factory formatted. 

Verbatim also gives )QU plenty to consider when it comes to 
data protection. After all, nearly 50% of all computer users ha\e 
lost time and money due to accidental data loss. That's why 
Verbatim offers advantages like DataHold TM and DataHold II 

anti-static liners. So static charges are dispersed before they 
e\er ha\e a chance to build up. 

For the worlds ultimate data protection, DataLifePius floppies 
� an exclusive DuPont Teflon® coating. So fingerprints and 

spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 
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8;' 5Y4" and 3W' diskettes. For people who put a premium on 
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Complete 12MHz '286 
with 32NIB Hard Drive! 

Only $1395.00 
It's the fastest '286-12 you can buy. Workhorse 
of the industry. Rugged from the ground t¢. 
Th is true Zero-Wait state system features a 

fast Seagate auto-park hard drive. Nothing 
can touch it! 

• 80286-12 CPU, 6/12MHz Dual Speed 
keyboard/hardware sekctable. Reset and 
Turbo buttons right up front. 

• Zero-Wait State DRAM, 512K expandable 
to 4MB on the motherboard (16MB System 
Total). EMS capability! 

• Fast 32MB Seagate 138R Hard Drive with 
auto-park, 1.2MB Fwppy Drive. 

• Ultrn high speed Hard/Floppy contr.oller. 
1:1 interleave; 800 KB/sec transfer rate. 

• High-Res Amber Display, Tilt!Swive! Base. 

• ZEOS Enhanced 101 Key Keyboard, with 
Pleasant Tactile/Click Feel. 

• Serial and Parallel Printer Ports. 
• Clock/Calendar with Battery Backup. 

• 6-16 and 2-8 bit expansion slots. 
• 80287 support, up to 12MHz. 
• Heavy Duty Case complete with Securi�y 

Lock and LED indicators. 

20MHz '286 HARB DRIVE SYSTEM 
286/20-At ZOMHz, the fastest '286. 
Complete with our 32MB, 33ms Hard Drive 
and lMB RAM. This is what Dazzling 
Speed is all about. Only $2095.00 
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If you're buying a new computer, ZEOS� is y0ur best choke. WhY? 
Because ZEOS <?usrem builds the best cop;1p1:1te�s m

. 
ori�y c� .bu;Y ancl 

sells them factory dzrect to you. PC Resource Maga�zne put It tllls ·�. 
·:,zEOS. � .provides quality cemparable with the IBlMtor COltrlflaQ O€S 
s0 for about 70% of the cost�' . 

" .
. 

,. . . . 

Arid a recent review ih PC Magazine said "comparing the ZE05 \V,ith a 
typical done is a bit like comparing the Space Shuttle !Bo0ster rock@t with 

a helicopter rotor . . .  If you're loeJ9Ng for · 
one of the fastest rides an>Uncl at a , 

·- down-to,earth price, don't pass up the 
· ZEOS. Solid construction, flexibl@ de­

sign and escape-velocity performance 
make it a top flight choice�' 

We couldn't have said it better 
ourselves. 

That's why ZEOS is fast be­
coming the preferred choice of cor­
porate, government and instim­
tional buyers around the world. 
That's why it's the best choiee 
for you. 

So pick out your dream 
machine and order it now with 

confidence. Dazzling performance and 
incredible prices await you. Guaranteed. Order now by 

calling 800-423-5891. 

• 

Options Galore. As PC Magazine said, "more options than even the 
most configm.:ation-hungry-hound could possibly need:' lndl1ding l4" 
EGA, add $495. 14" VGA, add only $695. An incredible selection o£ hard 
drives and virtually any other add-on you could want. Call now Toll Free 
for details 800-423-5891. 
All price; and sp�ifications are subject to change without notice. Please call for current pricing and warranty details. 
ZEOS is a publicly traded·company; MPLS/St. Paul Local OTC. 01989 ZEOS International, Ltd., 530 5th Avenue. N.W., St. Paul, MN 55112 "" 
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The New ZEO$ 386SX Hard 
Drive System. Below '286 Prices! 

Only $1895.00 
The future is new! 

PC Magazine says "386SX-based machines 
are the right choice . .  :' the new ZEOS 386SX 
is why. The future is yours now with the new 
ZEOS '386SX. It's even priced below compar­
able '286 systems! 
• 80386SX-16 CPU, 8/16MHz Dual Speed 

fieyboard Selectable. Reset/Turbo buttons. 

• ZeroWait State DRAM, 512K expandable 
to 4MB an board (16MB System Total). 

• Shadow RAM and EMS capability. 

• Fast 32MB Seagate 138R Hard Drive, 
1.2MB FDD 

• Ultra high speed Hard/Floppy controller. 
1:1 interleave, 800 KB!secqui transfer rate. 

• FJigh-Res Amber Displtiy, Tilt/Swivel Base, 
compatible graphics controller. 

• ZEOS Enhanced Tactile/Click keyboard. 

• High Speed Serial and Parallel ports. 

• 6-16, 2-8 bit expansion slots. 80387SX Math 
coprocessor support. 

• ZEDS space saver case. Including Security 
Lock and LED indicators. 

Circle 277 on Reader Service Card 

"386DT 

Complete ZEOS 20MHz 
'386 Desktop S)mm, 65 MB Drive! 

Only $2995.00 
A 20 MHz Powerhouse! 

The new '386 desktop standard. Featuring 
our64K CACHE (twice that of most competi­
tors) providing Zero-T#lit State performance 
vastly superior to page/interleave memory 
schemes. Incredible value. 
• High speed Zero-Wait 64K SRAM CACHE. 

• Genuine 32-bit Intel 80386-20MHz CPU 

• 1MB a/Zero-Wait DRAM Expandable to 
16MB System Total. 

• Fast 65MB Seagate Hard Drive, 1.2MB 
Floppy Drive. 

• Ultra high speed Hard/Floppy controller, 
1:1 interleave, 800 KB/ sec transfer rate. 

• High-Res Amber Display with Tilt/Swivel 
Base, compatible graphics controller. 

• 101 Key ZEOS Tactile/Click keyboard. 

• High speed Serial and Parallel Ports. 

• 1-32, 5-16 and 2-8 bit slots. 

• 80387 math coprocessor support. 

• ZEOS 5-bay case. Including Security Lock 
and LED indicators. 

'386/ V 

Complete 25MHz '386 
Vertical �m� 65:MB Drive! 

Only $3995.00 
33MHz systems also availnble! 

ZEOS 25MHz and 33MHz 80386 systems 
are the fastest, most advanced available 
anywhere. Review after review, these ZEOS 
systems are selected as the best price/ 
performance buys. A power-user's dream. 

• High Speed Zero-Wait 64K CACHE. 

• Genuine 32-bit Intel386-25 or 33MHz CPU 

• 1MB Zero-Wait 32-bit DRAM expandable 
to 8MB an board plus 16MB 32-bit 
expansion (24MB total). 

• Fast 65MB Seagate Drive, 1.2MB FDD. 

• Ultra high speed Hard/Floppy controller, 
1:1 interleave, 800 KB/sec transfer rate. 

• High-Res Amber Display, Tilt/Swivel Base. 
• 101 Key ZEOS Tactile/Click keyboard. 

• High Speed Serial and Parallel Ports. 

• 1-32, 6-16 and 1-8 bit slots. 

• 80387 and Weitek 3167 support. 

• Heavy Duty 6-bay Verticle Case. 

Desktop configurations also available. 

Order Now Toll Free 
800-423-5891 
FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 

MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Espaiiol. 
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,..IF YOU DESIGN ADD-IN BOARDS FOR THE NEW "'\� 
IBM PS/2 SYSTEM YOU NEED OUR 

lMJ O ©  lru @ ©  [}{I £ 00  fM � f1 
�®®® © 

O fMIJ � lru r?£ © �  © [}={J O lF>  
Just some of the Functions implemented : 
Program. Option Select * 32 Bit Data Bus Contr. 
Mu lti Device Arbitration * Channel Check Indicator 
Memory and 1/0 Transfer contr. * Wait State Log .  
16 Programmable Address Levels. 
It comes in a 68 pin PLCC and is fabricated in 1 .5u 
CMOS,only consumes 1 50mW. You can replace 10 
to 20 TTL devices, a board real estate saving of 
20 to 65 sqcm. A reduction of board developement 
time of some weeks is realistic. Only requires 2 
additional 74LS245 for 1 6  bit systems, or 4 for 
32 bit systems. The chip costs US$ 15,- in 
quantities of 5000 and is available now. 

EDC G m b H .  Taunus�tr.51 
8 M U N ICH 40 W. G E RMANY 

T e l . ( 8 9 ) 3 5 0 7 0 7 6  
F a x . ( 8 9 ) 3 5 9 6 1 8 0  
Tx .  521 2599 

IBM, PS/2 and  Micro­
channel are registered 
trademarks of IBM ,'- Dealer inguiries i nvited 

Introducing the --.. 

Smallest 80386 based 
PC Compatible Single 

Board Computer 
Only 4" X 6 "  

::.: . . ' 
- O<J>:o ' '  
: - < 

� ! �· '� 

Quark/PC® II 

CEBIT 89 
HALL 006 

FLOOR E06 
S TAND F15 

• VGA® VidedColor LCD Control ler • SCSI Hard Disk Control 
• Up to 4 Mbytes Memory and more 

To order or enquire call us today. 
Megatel Computer Corporation 

(416) 745-7214 · FAX (416) 745-8792 
174 Turbine Drive, Weston, Ontario M9l 2S2 

Distributors 
Germany - (06074) 98031 FAX (06074) 90248 

ltaly&Southern Europe - NCSitalia (0331)256-524 FAX (0331)25&018 
U.K. - Densitron (0959) 76331 FAX (0959) 7107 

Australia - Asp Microcomputers (03) 500-0628 FAX (03) 500-9461 
Denmark - lngeniorfirmaet (452) 440488 FAX (452) 440715 

Finland - Dlglpolnt (3580) 757 1711 FAX (3580) 757 0844 
Norway - AD Elektronikk (09) 8n110 FAX (09) 875990 

Sweden- 46-40 78078 FAX 46-40 139038 
Quark Is a registered US. trademark of F. &.  K. MFG. Ca ltd. VGA Is a registered trademark ol IBM Corp mega tel 

58 B Y T E  • MARCH 1989 Circle 165 on Reader Service Card 

BOOK REVIEWS 

the. techniques will apply to 
MS-DOS as well as to OS/2. 
To learn about OS/2 batch-file 
programming , you might 
want to read a magazine article 
oryourOS/2 user's manual in­
stead and save $22.95.  

-G. Michael Vase 

Advanced QuickC by Werner 
Fiebel, Osborne/McGraw­
Hill, Berkeley, CA: 1988, 711 
pages, $21. 95. A few years 
ago ,  it was fash ionable to 
claim that " Real program­
mers eat meat" as a parody on 
the consciousness-raised 
early- 1 9 80s male who was 
man enough to eat quiche . 
While that was a joke, pro­
grammers do want "meat" in 
their programming text s .  
Werner Fiebel ' s  latest book 
satisfies such an appetite. 

Not really a book about 
QuickC as much as a book 
about C programming that 
happens to use QuickC, Ad­
vanced QuickC features over . 
600K bytes of source code . 
This code is not short snippets 
written just to explain a C con­
cept; these fragments perform 
serious, useful tasks. The lists 
of routines in the book reads 
like a computer science cornu­
copia: stacks, queues, linked 
lists , binary trees, parsers, 
data compressors , encryption 
routines, quadratic random­
number generators, simula­
tions, statistics models, and 
graphing routines .  Al l  this 
code is available on a disk from 
the author for an additional 
charge. 

The text accompanying the 
code descr ibes  the  a l go ­
rithms, sometimes i n  great de­
tail ,  and is easy to fol low. 
Long programs are broken 
down with paragraphs that ex­
plain what each function in the 
program does. These explana­
tions explore problems with 
any given algorithm, like the 
discussion of Quicksort's poor 
performance on small data 
sets, and presents programs 
that don't work the way you ex­
pect them to, followed by a 
corrected version of the code. 

The section on data encryp­
tion offers some puzzles you 
can play with to exercise and 

better understand the encryp­
tion algorithms. 

The appendixes in this book 
summarize the QuickC com­
mands and probably offer 
enough information about 
QuickC to let an experienced 
Pascal programmer jump to 
QuickC with little difficulty. 
But since QuickC offers exten­
sive on-line help and comes 
with a reference manual, the 
material here probably won't 
be of much use. But if  you're 
like me, you '11 use the vast se­
lection of routines that make 
up the rest ofthe book over and 
over.-G. Michael Vase 

Advanced Turbo C, A Pro­
grammer's Guide by Donna 
Mosich, Namir Shammas, and 
Bryan Flamig, John Wiley & 
Sons, New York: 1 988, 339 
pages, $21 .  95. All too often, 
programming books, even ad­
vanced ones, end up being no 
more than expanded reference 
manuals. Advanced Turbo C, 
however, covers material that 
is absent from the Turbo C 
manuals (including version 
2 .0) but also provides genuine 
insight into the unique and 
often complex nature of C pro­
gramming. 

The book begins with a con­
cise C summary but quickly 
moves into deeper waters, de­
veloping in the next few chap­
ters a mouse-based text win­
dow system . The authors 
should be complimented on 
the handiness of their pro­
grams .  The code is clear, well 
commented , and good for 
learning. It is also efficient 
and useful (conveniently di­
vided into header files and 
program files) . Some readers 
may want to include it in their 
own libraries. 

Advanced Turbo C goes on 
to cover standard Turbo C 
subjects ,  such as file 1/0 , 
memory allocation, and "ge­
neric " programming . The 
window system from the ear­
lier chapters, for example, is 
adapted for graphics .  The 
book concludes with a final 
project of a mini hypertext sys­
tem ,  a composite of tech­
niques previously discussed. 

continued 
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$95 2400 BAUD MODEM 
30 DAY FR E E  TRIAL ! 

SUPERIOR PERFORMANCE is. the re.,son to 
buy this modem, not its low cost 1 ! 1 Most low cost -24.00 baud 
modems are error prone or have other fa�:�lts. Not ours · he 

'
will · 

outperform the most expensive modems costing sev r!ld 
dollars. DYNAMIC IMPEDANCE ·STABILIZATION, Dl . by 
CompuCom automatically compensates for real-world-phone tne im­
pedance variations. It improves signal quality and reduces errors (due 
to noise and poor telephone circuits) up to 95%. This is not simply an 
error correction scheme nor is it marketing hype. Our modems are truly 
superior. We can prove it! The CCC 24.00 is a $95 high performance 
Hayes- compatible IBM internal half card. It will outperform the alter­
natives. In combination with DIS ($24. option) it will outperform the 
challengers, regardless of cost. Made in USA • five year warranty 
internal speaker • software included • dealers inquire . . .  If you aren't 
totally satisfied, you may return It within 30 days for a fuU refund. 

1275 PALAMOS AV call for details SUNNYVALE CA 
( aoo) 228-6648 Com uCom Cor oration (408) 732-45oo 

No. 
7266 

6090 
2519 
5008 
5240 
7903 
5002 
4300 
7107 
7 1 1 2  
711 4  
6601 
7012 
7023 
7007 
7031 
5255 
4249 
4230 
2306 
4279 
4242 
7053 
5282 
5288 
5222 
5208 

MR. BOOKS© 
best friend run off with your 

and your software manuals? And you 
your manuals!" Well, we can help, 
stock the industry's best computer 
, and at great discounts! 

SAVE UP TO 40% OFF! 
BOOK TITLE PUB. 
Build Your Own 80286 IBM 

Compatible TAB 
C Primer Plus. Revised Ed. SAM 
Compl. Hypercard Hndbk 2nd edBAN 
Custorrizing AutoCAD NRD 
dBase Ill+ Handbook, 2nd Ed. QUE 
Desktop Publish. w/PageMaker WL Y 
Inside AutoCAO NAD 
Inside OS/2 MS 
Lotus 1-2-3 Desktop CompanionSYB 
Mastering AutoCAD. 2nd Ed. SYB 
Mastering Crosstalk XVI SYB 
Mastering First Choice SF 
Mastering Ouattro SYB 
Mastering Ventura SYB 
Mastering WordPerfect 5.0 SYB 
MS-DOS Power User's Gd 2nd EdSYB 
Norton's Prgmr's Gd to PC&PS/2MS 
Prgmr's Gd to PC&PS/2 video sysMS 
Proficient C MS 
Programming in Clipper, 2nd Ed.AW 
Programming Windows MS 
Running MS-DQS, 3rd Ed. MS 
Understanding dBASE Ill Plus SYB 
Using 1-2-3, Special Edition QUE 
Using Enable, 2nd Ed. QUE 
Using WordPerfect. 5.0 QUE 
Using WordStar, ver 5.0 QUE 

# OF DISC. 
PAGES QUAL GAD. PRICE 

208 15.93 
576 Bll 21.46 
720 I 25.76 
560 1/A 30.06 
519  I 1 7. 16  
289 17.16 
576 I 30.06 
685 1/A 17.16 
976 I 19.74 
739 I 25.76 
187 14.58 
301 B 17.24 
576 19.32 
547 19.74 
708 18.88 

1/A 17 . 16  
5 1 1  I 19.74 
544 1/A 20.20 
5 1 2  I! A 20.20 
728 28.32 
852 A 21.46 
512 I 18.59 
425 I 17.78 
905 I 20.21 
750 19.74 
876 B/1 1 8.88 
535 I 16.30 

• GOOD B BEGINNER SHIPPING & HANDLING 
•• VERY GOOD I INTERMEDIATE 5 1 .60 - I BOOK 
••• EXCEllENT A ADVANCED 5 1 .00 EACH ADD'l BOOK 

Call for our 'Catalog on a Disk' of approximately 2,000 of the best 
computer books, by the best authors in the industry. With mini­
reviews of selected titles S2.50 for shipping & handling. 

ORDERS ONLY: 1-800-274-1460: ORDERS ONLY 
Questions/Title Searches/Inquiries Call 303-984-2315 
MR. BOOKS, INC., 400 N. 7th, New Castle, CO 81647 
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What sets Advanced Turbo 
C above other programming 
guides is that the examples it 
uses are both educational sam­
ples and useful routines. 

-David A. Mindel! 

The Book of Fax by Daniel 
Fishman and Elliot King, Ven­
tana Press, Chapel Hill, NC: 
1988, 134pages, $12. 95. The 
Book of Fax is a simply written 
feature- and benefit-oriented 
overview of fax machines 
aimed at businesspeople and 
other would-be fax purchasers 
who have a minimal interest in 
the technology. Even at 134 
pages, including the index, the 
book contains considerable 
padding, but when the authors 
get down to their subject, they 
cover the basics well .  

In  this case, the basics are 
such things as features and 
benefits ,  price ranges and 
what you can expect to get for 
your money, channels for buy­
ing a fax machine, and the ad­
vantages and disadvantages of 
each. Some attention is paid to 
computer fax boards, as well .  
Throughout, the emphasis is 
on using fax. 

The authors discuss the 
technical aspects of fax only 
insofar as they affect the user. 
They only touch on differ­
ences between group 1 ,  2, 3 ,  
and 4 coding , for example, 
and there is no discussion of 
coding methods or transmis­
sion characteristic s .  If you 
want to understand how the 
technology works, look else­
where. 

Because The Book of Fax is 
so determinedly nontechnical 
in its orientation, it doesn't at­
tempt to discuss installation 
and troubleshooting. It gives 
you tips on where to buy a fax 
machine and what to look for,  
but i t  won't help you connect 
up your purchase or deal with 
the common problems with 
fax .  

The weakest parts o f  the 
book are the authors' attempts 
to discuss the strategic and 
business applications of fax 
machines. The strongest parts 
are the wealth of practical tips 
for using fax machines. Fish­
man and King alert the reader 

to the problem of fax junk  
mail , for instance, and they of­
fer suggestions on how to deal 
with it. 

The Book of Fax is best used 
as an orientation tool. It will 
give a nontechnical person in­
terested in fax an overview of 
the field. It provides a starting 
point for a would-be fax pur­
chaser, but it is far from a com­
plete guide. -Rick Cook 

Defense Applications of Ar­
tificial Intelligence: Prog­
ress and Prospects edited by 
Stephen J. Andriole and Ger­
ald W. Hopple, Lexington 
Books, Lexington, MA: 1988, 
385 pages, $65. This is a col­
lection of 20 essays about the 
"marriage of artificial intelli­
gence technology and a host of 
Department of Defense prob­
lems. " The essays are grouped 
into four categories: the na­
tional defense agenda, appli­
cations exploring the AT-na­
tional defense interface, case 
studies, and prospects and 
prognosis. The contributors 
offer up a good deal of new in­
formation and  foo d  for 
thought. Naturally, most of 
the articles are strictly mili­
tary in scope, but a few have 
wider application. 

What does it all boil down 
to? Hopple, using a somewhat 
strained metaphor, concludes 
that "the marriage between 
defense and AI has become a 
mature and fertile union-past 
the hype of the honeymoon but 
reassuringly distant from the 
divorce court as wel l .  " De­
fense Applications of Artificial 
Intelligence definitely offers 
most AI readers an unusual 
perspective on their field ofin­
terest.-JackD. Kirwan • 

CONTRIBUTORS 

David A. Mindell is a techni­
cal writer and consultant in 
Aspen, Colorado. G. Michael 
Vose is editor of the OS/2 Re­
port. He lives in Peterborough, 
New Hampshire. Rick Cook is 
a journalist living in Phoenix, 
Arizona. Jack D. Kirwan is 
an ass i stant editor of The 
Energy Journal at the Univer­
sity of Arizona in Tucson. 



Our (HSI) Color™ Frame Grabber lets you change 
your image as fast as you change your mind. 

Welcome to the real-time world of color image processing. 
If you work in a high speed environment with an IBM PC AT 

or compatible, you already know how complex and time-consuming 
RGB color processing is. In contras� HSI processing lets you manip­
ulate hue, saturation, and intensity independently and in real-time. 
Add that to your power and memory! 

Our DT2871 (HSI) Color'" Frame Grabber with its Aurora'" 
software simply facilitates and accelerates conventional color image 
processing. Take a quick look at the "split personality" above and 
see why. 

The image on the upper left shows Data Translation Presiden� 
Fred Molinari's true colors in a frame captured directly from a 
video camera. Then, to illustrate the broad range of colors available 
to you, we changed the background hue value in the upper right 
image. Next we increased the saturation on Fred's shirt and tie, and 
adjusted both the RGB and HSI values on his snappy jacket. And 

finally, we dropped out the color to show the intensity values-all 
in real-time. 

So, whether your application involves animation, cosmetic 
analysis, robotic vision or quality assurance on fruits and vegetables, 
our DT2871 is the real-time solution for color image processing 
you've been looking for. 

Call (508) 481-3700 
In Canada, call l-800-268-0427. 

Business, Graphic Arts, 
Scientific Industrial and Entertainment 

Animation Astronomy Machine guidance 
Electronic prepress Medical diagnostic Machine vision inspection 
Electronic publishing, imaging - Agriculture (fruits and 

either true color Microscopy vegetables) 
or gray scale Modeling - Cosmetics 

Film colorization Motion analysis - Electronic components 
Picture databases Remote sensing - Food 
Slidemaking Surveillance - Textiles 
Training Robot guidance 

DA1l1 TRANSLATION® 
World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481·3700 Tlx 951646 
United Kingdom Headquarters: Data Translation ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tlx 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim·Bissingen, West Germany07142·54025 
International Sales Offices: Australia (2) 662·4255; Belgium (2) 735·2135; Canada (800) 268·0427; Chile (2) 25·3689; China (408) 727-8222, (I) 868·721; Denmark (2) 2 7  4511; finland (90) 372·144; france (II 
69077802; Greece (I) 951·4944, (31) 527.039, (1) 361-4300; Hong Kong (5) 448963; India (22) 23·1040; Israel (3) 5401524; Italy (2) 824 70.1; Japan (3) 348-8301, (3) 502·5550, (3) 355·1111: Korea (82) 756·9954; 
Morocco (9) 30·4181; Netherlands (70) 99·6360; New Zealand (9) 504 759; Norway (2) 53 12 50; Peru (14) 31·8060; Philippines 818-0103; Portugal 545313; Singapore 7797621; South Africa (12) 8037680/93; Spain (I) 
455·8112; Sweden (8) 761·7820; Switzerland (I) 723·1410; Taiwan (2) 918·4740; United Kingdom (0734) 793838; West Germany 07142·54025. 

{HSI) Color Frame Grabber is a trademark and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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ProgrammerS Paradise Stocks nf( 

WE'LL MATCH NATIONALLY ADVERTISED PRICES. 
LIST OURS LIST OURS 

ASSEMBLY LANGUAGE C SCREENS/WINDOWS �����b� Disassembler 295 279 Curses (Aspen) 119 105 
100 90 wl source 289 249 

l ncra 180 CALL C-Scape 299 282 
MS Macro Assembler 150 99 C Windows Too l k i t  100 90 
OPTASM 125 105 Greenleaf DataWindows 29S 209 
SOURCER 100 89 Greenleaf Makeform 125 90 

w/ BIOS SOURCE 140 125 H I-SCREEN XL 149 129 
TurboAsser • •  bler/Debugger 150 105 JAM 750 684 
Visible Computer: 80286 100 89 JYACC FORMAKER 495 453 

PANEL Plus 495 395 
BASIC PANELIQC or lTC 129 99 
db/LIB 139 121 Vitamin C 225 162 
Face It 99 90 VCScreen 149 109 
GraphPak Professional 149 1 2 7  Vermont Views 395 CALL 
MS BASIC/6.0 295 1 99 wl Source Code 790 CAll 
MS QuickBASIC 4.5 99 69 
QuickPak Professional 149 129 COBOL LANGUAGE 
QuickWindows 79 70 Micro Focus COBO L/2 Toolset 900 733 

w/Source 99 90 PC-CICS 1495 CALL 
QuickWindowsAdvanced 139 125 Personal COBOL 149 121 
SoftCode 79 69 Micro Focus 
True BASIC 100 80 COBOL Workbench 1800 1465 
Turbo Basic 100 69 Microsoft COBOL 3.0 900 599 

Reali a COBOL 995 799 
C LANGUAGE w/ ReaiMENU 1145 929 
C-terp 298 232 RM/COBOL 950 763 
Lattice C 450 289 
Microsoft C 450 299 COMMUNICATIONS 
QuickC 99 69 Carbon Co�y Plus 195 135 

w/ serial mouse 249 149 Close-Up I upport) 245 222 
Turbo C v. 2.0 150 105 Close-Up (Customer) 195 116 
Turbo C v. 2.0 Professional 250 1 75 Co/Session (2 user license) 249 227 
Watcom C 295 269 S u pport 175 157 
Zortech C + + 100 90 Application 125 116 

w/source 150 1 35 M I RROR I l l  100 90 
RE LAY Gold 250 229 

C LIBRARIES/UTILITIES RELAY Silver 150 139 
C ASYNCH MANAGER 175 1 3 7  
C TOOLS PLUS/5 . 0  129 99 dBASE LANGUAGE 
C Util ity L ibrary 199 139 CLARION 695 599 
DESQview API C library 200 165 Clear + 200 165 
Essential Com m u n i cations 185 125 Clipper 695 439 
Greenleaf Comm Library 229 169 dBASE I l l  P l u s  695 399 
Greenleaf Functions 209 155 dBASE I V  795 485 
Green leaf SuperFunctions 265 189 dBASE Graphics for C 90 69 
GreenleafTu rboFu nctions 109 79 dBASE ON L I N E  69 60 
PC-Iint 139 101 ����� �������

r
m

C
ers Uti l it ies 90 79 

PCYACC 395 359 90 69 
TimeSiicer 295 279 dBASE Tools for Pascal 90 69 

wl source 1000 899 dB Fast 100 75 
Turbo C TOOLS 129 99 dBUG 195 179 
vLIB 99 89 dQU ERY 150 129 

w/source 149 129 Fl i pper 195 182 
FoxBASE + 39S 249 

C GRAPHICS Genifer 395 259 
Essential Graphics 299 I ntegrated Dev. Library 149 135 

w/ sou rce 595 QuickSi lver 599 369 
GraphiC 395 R: Base for DOS 725 529 
GSS Graphic Dev. Tool k i t  595 R & R  150 129 
HALO '88 325 wl Cl ipper/FoxBASE mod u le 199 179 
HALO '88 for MS Devel. 595 Say What! 50 45 
MetaWIN DOW 195 Scrim age CALL CALL 
MetaWINDOW/PLUS 27S Si lverComm Library 150 139 
TurboHALO 100 The Documentor 295 229 

LIST OURS 

Tom Rettig's HELP 120 CAL� 
Tom Rettig's Library 100 80 
Ul Programmer 29S 229 
XDB-SQL 49S 419 

DEBUGGERS 
386 DEBUG 19S 145 
Periscope I/S12 K 79S G3G 
Periscope I I  17S 141 
Periscope l l x  14S lOG 
Periscope 1 1 1 10 MHz 139S 1 1 95 
Quaid Analyzer 200 179 
Sherlock 195 179 
Trapper 150 CALU 

DESKTOP PU BLISHI N G  
HALO OPE 195 162 
M K S  SQPS 495 CAL� 
Pagemaker 695 532 
Ventura Publisher 895 554 

DISK/DOS UTILITIES 
Command Plus 90 70 
Command Tips 90 80 
Disk Optimizer 60 55 
FANS I CONSOLE 7S 66 
FASTBACK PIus 189 142 
hTest hFormat 90 80 
MACE Uti l it ies 99 90 
MKS Toolkit  199 169 
Norton Commander 89 56 
Norton Uti l it ies 100 61 
Norton Uti l it ies,  Adv. Ver. 150 101 
PC!Tools Deluxe 80 70 
Vcache 50 4 7  
Vfeature 80 75 
Vfeature Deluxe 120 111  
Vopt 50 4 7  
X tree 70 60 
X tree Pro 129 111  
ZYINDEX 3.0 95 85 
ZYINDEX PROFESSIONAL 295 265 

EDITORS 
B R I E F  19S CALL 
Epsilon 195 151 
KED IT 150 120 
ME 89 79 

w/ source 189 169 
MK5 VI 149 127 
Multi-Edit  99 90 
Norton Editor 75 70 
PC/EDT+ 295 269 
Pi Editor 149 129 
Slick Editor 195 155 
SPFIPC 245 185 
VEDIT PLUS 185 115 
Vq 270 CALL 

FILE MANAGEMENT 
Btrieve 245 185 

Xtrieve 245 189 
Report Option 145 109 

Bt rieve/N 595 455 
Xtrieve/N 595 459 
Report Option/N 345 279 

CBTREE 159 141 
C-lndex for MSC 195 175 
C-lndex for Tu rbo C 100 90 
C-lndex Plus 395 349 
c-tree 395 318 

d-tree 495 395 
r-tree 295 241 
c-tree/r-tree bundle 650 523 

CQL Query System 395 332 
dBC I l l  250 CALL 
dBC I l l  PLUS 750 CALL 
db_FI L E  395 309 
db_RETRI EVE 395 309 
Essential B-Tree 99 89 

w/ sou rce 198 1 79 
XQL 795 599 

FORTRAN COMPILERS 
F77L 477 429 
Lahey Personal FORTRAN 77 95 89 
MS FORTRAN 450 299 
RM/FORTRAN 595 479 

FORTRAN LIB./UTILITIES 
FITLIB 350 305 
FFTLIB 350 305 
Grafmatic 135 119 
M I N I PACK1 - L I B  350 305 
Plotmatic 135 119 
SPARSGEM 350 305 
Spindrift Library 149 135 
Tekmar Graphics Library 195 169 

LINKERS/LIBRARIANS 
OPTLIB 49 45 
OPTLNK 125 109 
Plink86plus 495 279 
Plib 195 149 
Polylibrarian I 99 90 
Polylibrarian I I  149 131 
RTLi n k  195 185 

MODULA-2 
J P I  Top Speed Mod ula-2 
LOG I TECH Modula-2 

100 90 

Development System 249 199 

LIST OURS 

Solid B + Toolbox 
Stony Brook Modu la-2 

Development Package 

OBJECT-ORIENTED 
PROGRAMMING 
ACTOR 
Ctalk 
Smalltalk/V 

Commun ications 
EGAIVGA Color Ext. 
Goodies #1 , #2 or #3 

Smalltalk/V286 
Smalltalk/V MAC 

OPERAT I N G  SYSTEMS 
Microport: 

System V/AT (complete) 
AT Runtime System 
286 DOS M e rge 

S C O :  
X E N  I X  S y s  V (comp.) 
Operating System 

WEND I N :  ?t��ating System Toolbox 

PCVMS 
Wendin-DOS 

100 

34S 

49S 
1SO 
100 

so 
so 
so 

200 
200 

649 
249 
249 

1295 
59S 

99 
99 
99 

139 

OS/2 DEVELOPMENT TOOLS 
Btrieve for OS/2 595 
Epsi lon for OS/2 195 

90 

309 

423 
129 

85 
45 
45 
45 

169 
179 

549 
209 
209 

999 
479 

80 
80 
80 

109 

455 
151 

Greenleaf Data Windows 395 CALL 
GSS Dev. Toolki t  for OS/2 CALL CALL 
LOGITECH Modula-2 349 279 
M S  Languages CALL CAUJ 
N eWS/2 495 CALL 
Panel Plus for OS/2 495 
PolyAWK for OS/2 199 
Vitamin C (OS/2) 34S 
Windows for Data (OS/2) 395 

PROTOTYPI NG 
C-Scape 299 
Dan Brick l i n 's Demo Program I I  195 
Instant Replay 1SO 
Proteus 149 
Screen Machine 79 
Screen Star 99 

wl source code 198 

REFERENCE G U IDES 
Command Tips 90 
Norton On-line Prog. Guide 100 
Tom Rettig's H E L P  120 

PASCAL COMPILERS 
Microsoft Pascal 300 
Turbo Pascal 150 
Tu rbo Pascai S.O Professional  250 

TURBO PASCAL L I B RARIES/ 
UTILITIES 
DATABOSS 399 
Overlay Manager 45 
Pascal ASYNCH MANAGER 175 
PCX Too l k i t  90 
POWER SCREEN 129 
Turbo Analyst 99 
Turbo ASYNCH PLUS 129 
Turbo Geometry Li brary 150 
Turbo MAG I C  199 
Turbo Plus v. 5 . 0  100 

NEW RELEASES 
PC- lint 3.0 
More C error checking than ever, 
50 new error messages, better 
message control, supports larger 
programs, wild card support, 
automatic generation of dec lara-
tions, faster standard libra ry, 
auto help, four new flags, support 

��t���� 
.�lrtirb�r��o�s 

s . , ,  
List :  $129 Ours: $101 

PCVMS V. 2.5 
The newest version of WENDIN'S 
VAX/VMS look-alike operating 
system is self-bootable, and w i l l  
r u n  m o s t  D O S  software whi le of-
fering multi user and multitasking 
capa i l it ies.  
L ist :  $99 Ours: $80 

Greenleaf ViewComm 
Turn your PC into a serial data 
ana�zer. This  combination of 
har  ware and software lets you 
watch live RS 232 communica-
lions. Send data from file or 
keyboard, set "trigJers" to con-
trol monitoring a n  capturing of 
data. A m u st for debugging com-
m unication applications. 
List :  $495 Ours: CALL 

395 
179 
279 
349 

282 
179 
131 
129 
60 
85 

169 

80 
75 

lOS 

189 
105 
175 

359 
39 

137 
80 
99 
79 
99 

135 
179 

80 
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db_FILE 395 

��ft
l
;':u

u
s��r w/source code ��� 

Multi-user w/source code 1390 

309 
&99 
4&9 

1099 
db_RETRIEVE 395 

��Yt
\:�s

s
e�r w/source code ��� 309 

&99 
4&9 

Multi-user w/source code 1390 
WKS Library 195 

1099 
1&9 

Turbo POWER TOOLS PLUS 
Turbo Professional 5.0 
U niversal Graphics Library 

SCIENCE/ENGIN EERING 
SOFTWARE 
css 
Derive 
Design CAD 3-D 
EXP 
HiWIRE-Pius 
Math CAD 
M I CRO-CAP I l l  
Microstat�ll  
Systat 

i�c�·6��P W PAD 

TRANSLATORS 
Bas.C (Commercial) 
Bas_Pas (Commercial) 
BASTOC ���cklyn Bridge 

dBx TRANSLATO R 
PROMULA.FORTRAN 

w/ Library Source 

386 SOFTWARE 
386ASMILINK 
386M AX 
386MAX PROFESSIONAL 
Concurrent DOS 386 (3 User) 
DESQview/386 
F77L-EMI32 
High C 386 
Microport 

System V/386 (complete) 
Runtime System 

MS Windows/386 
NDP C 386 
NDP FORTRAN-386 
SCO XENIX 

Operating System 
Sys. V 386 (complete) 
VP/IX (2-USERS) 
VP/IX (unl i mited users) 

VM/386 
VM/386 Multiuser ( u n l i m . )  

OTHER PRODUCTS 
FLOW CHARTING I I  
MuLisp-87 
Mu Lisp-87 1nterp/Compiler 
PC Scheme 
Pfinish 
PolyDoc 
Source Print 
Tree Diagrammer 

BLAISE COMPUTING 
ASYNCH MANAG E R  
C TOOLS PLUS/5.0 
EXEC 

�����f�oOLS I TOOLS 2 
POWER SCREEN 
RUNOFF 
Turbo ASYNCH PLUS 
Turbo C TOOLS 
Turbo POWER TOOLS PLUS 

BORLAND 
Eureka: The Solver 
Paradox 2.0 
Paradox 386 
Paradox Network Pack 
SideKick 
SideKick Plus 
Turbo Assem bler/Debugger 
Turbo Basic 

Database Toolbox 
Editor Toolbox 

Turbo C 2.0 
Turbo C 2.0 Professional 
Turbo Pascal 5 . 0  
Turbo Pascai S.O Professional 

Database Toolbox 
Editor Toolbox 
Gameworks Toolbox 
Graphix Toolbox 

LIST OURS 

129 
125 
150 

495 
200 
299 
150 
895 
349 
895 
395 
595 
495 
395 

375 
280 
495 
130 
299 
550 
450 
745 

495 
75 

129 
395 
190 
895 
895 

899 
299 
195 
595 
595 

695 
1495 

495 
995 
245 
895 

229 
300 
400 

95 
395 
199 

97 
77 

175 
129 

95 
50 

175 
129 

50 
129 
129 
129 

167 
725 
895 
995 

85 
200 
150 
100 
100 
100 
150 
250 
150 
250 
100 
100 
100 
100 

99 
99 

121 

459 
1 79 
219 
129 
805 
279 
759 
349 
549 
4&9 
359 

323 
242 
399 

CALL 
272 
469 
409 
&69 

389 
&& 

115 
349 
1&5 
805 
799 

799 
2&9 
130 
529 
529 

589 
1195 
399 
799 
199 CAW 

1 3  
99 
76 
45 

1 3 7  
9 9  
4 5  
99 
99 
99 

119 
529 
625 
729 

59 
139 
105 

&9 
&9 
69 

105 
175 
105 
175 

69 
&9 
&9 
&9 

LIST OURS 

N u merical Methods Toolbox 100 69 
Tutor 70 45 

Turbo Pro log 150 105 

GREENLEAF SOFTWARE INC. 
Greenleaf B u s .  Mathlib 325 229 
Greenleaf Comm Library 229 169 
Greenleaf DataMath I nterface 75 &9 
Greenleaf DataWindows, DOS 295 209 

OS/2 Version 395 299 
Greenleaf Functions 209 149 
Greenleaf MakeForm 125 99 

OS/2 Version 170 135 
GreenleafSuperFunctions 265 189 
GreenleafTurboFunctions 109 79 
Green leaf ViewComm 495 CALL 

LAHEY 
F77L 477 429 
F77L-EM116 695 &39 
F77L-EMI32 895 805 
A. I. DEVELOPER'S KIT 

OPERATI N G  SYSTEM 495 459 
PERSONAL FORTRAN 77 95 89 

MEDIA CYBERNETICS 
Dr. HALO I l l  140 
HALO OPE 195 
HALO '88 325 
HALO '88 · MS Developers 595 
TurboHALO for C 100 

MiCROSOFT 
MS BAS I C/6.0 295 
MS C 450 
MS COBOL V. 3.0 900 
MS Excel 495 
MS FORTRAN 450 
MS Mach 20 495 
MS Macro Assembler 150 
MS Mouse Serial or Bus 

w/Paintbrush 
& Mouse Menus 150 

w/EasyCAD 175 
w/Paintbrush & Windows 200 

MS OS/2 Pro g. Too l k i t  350 
MS Pascal 300 
MS QuickBASIC 99 
MS QuickC 99 
MS Windows/286 99 
MS Windows/386 195 
MS Windows Dev. Kit 500 
MS Word 450 

MORTICE KERN SYSTEMS 
MKS Awk 99 85 
MKS Lex:Yacc 249 212 
MKS Make 149 127 
MKS RCS 189 1&1 
MKS SQPS 495 CALL 
MKS Too l k i t  199 169 
MKS Trilogy 119 101 
MKS Vi 149 129 

NOVELL 
Btrieve 

Xtrieve 
Report Option 

B trieve/N 
Xtrieve/N 

N:r:,ra��t8F�;��/:Ce for oos 
Netware RPC 
Netware S Q L  
Netware System C a l l s  f o r  DOS 
X Q L  

245 
245 
145 
595 
595 
345 
295 
950 
595 
195 
795 

185 
189 
109 
455 
459 
279 
239 
779 
489 
159 
599 

PROGRAMMER'S POLICIES 
Phone Orders 
Hou rs 9 AM-7 PM EST. We accept 
MasterCard, Visa, American Express. 
Include $3.95 per item for shipping 
and handling. Al l  shipments by UPS 
ground.  Rush service available. 

Mail Orders 
POs by mail  or fax are welcome. 
Please include phone n umber. 

International Service 
Phone n u mber required with order. 
Call or fax for additional 
i nformatio n .  

Dealers and Corporate Accounts 
Call for information. 

Unbeatable Prices 
We'l l  match nationally advertised 
prices. 

Return Policy 
30-day no-hassle return poli cy. Some 
manufacturer's products cannot be 
returned once disk seals are broken. 

VM/386 
" VM/386 should be considered mandatory software as important as 
MS-DOS." . . .  Computer Language 10/88 
VM/386, PC Magaz i n e  Tec h n i ca l  Excel l ence Award W i n n e r, lets  you 
create "virtual mac h i n e s , "  each ru n n i n g  its  own 
MS-DOS appl icat ion so you save va luable  time w h i l e  
maxi mizing the performance of yo u r  3 8 6  PC. Ti me 
con s u m i n g  tasks l i k e  com p i l i n g  code a n d  ru n -
n i ng b u l letin boards no l o n g e r  t ie  
u p  yo u r  PC,  because they run s i· IffC 
m u l taneou sly. VM/386 offers the 
h ighest level of data i n tegrity and . 
software compatib i l ity ava i l a b l e  i n  
a m u lt itasking operating environ·  
ment.  Order your copy today! 
list: $245 Ours: $ 1 9 9  

ESSENTIAL GRAPHICS 3.0 
Power Graphics for C. 
I t 's easy to add sophisticated graph i cs to any appl ication with this 
seasoned l i brary. I t  provides fast, rel iable f u nctions that su pport 99% 

PANEL PLUS II 

of the graphics adapters in use.  Essential  
G raph ics' advanced capab i l ities include 3D 
graphics,  stacked bar and pie charts,  PCX 
f i les,  world coordinates, viewports, rubber­
banding and more. I n p u t  from m ice, digi·  
t izers and l ight pens.  Output to pri nters, 

-­·- --� ;;;....-

lasers and plotters. And, u n l i ke 
the competit ion,  source is avail­
able and there are n o  royalties. 
30-day money back guarantee. 
List: $299 Ours: $229 

The latest offeri ng of t h i s  re l ia b l e ,  t ime-tested screen design product 
i ncludes a l l  new documentat ion,  s u pport for virtual  screens,  scro l l i n g  
windows w i t h  mouse-control led scro l l  bars, a screen d e s i g n  editor 
enhanced with new pop-up d ia l og boxes,  and an i m proved C code 
generator. The full l i brary 
sou rce code i n c l uded with 
PAN E L  Plus II a l lows you r  
appl icat ions t o  b e  ported 
royalty-free between DOS, 
0512 ( i n c l u d i n g  dyna l i n k  and 
Presentation Manager s u pport), 
Unix, VMS and other operating 
systems. 
list: $495 Ours: $395 

PANEL 
Plus II 
Roundhill Computer Systems 

MICROSOFT COBOL COMPILER 
The complete COBOL development solut ion for creating OS/2 and 
MS-DOS appl icatio n s .  It 's certified h i gh- level ANSI 85 COBOL. And 

In N Y :  914-332-4548 

it's a native code co m p i le r, assu ring 
extremely fast execut ion . 
M I C ROSOFT COBOL su pports the 
enormous memory req u i rements of 
main frame appl ications .  Develop and 
mainta in  appl ications o n  a personal 
computer and port them to a m i n i ­
compute r  o r  m a i n frame. 
List: $900 Mra----a® Ours: $599 R.Of"u.:KIII 

Customer S e rvic e :  914-332-0869 
I nte rnational Orde r s :  914-332-4548 
Te lex : 510-601-7602 

Fax : 914-332-4021 
Call or Write for 
latest Free Catalog! 

1-800-445-7899 

A Division of Voyager Telemarketing 
55 South Broadway, Tarrytown ,  NY 10591 

Circle 208 on Reader Service Card 



our customers expect software that works. 
All the time. The key to software quality is 
exhaustive testing. It's also an engineer's 
worst nightmare. But it doesn't have to be. 
Because now you can automate your soft­
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft­
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software . 

The Atron Evaluator is hardware-based. And since 
it's non-intrusive, software behavior is tested with­

. out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc­
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1 -800-283-593 3 .  And put an end to your 
worst nightmares. Automatically. 

A Division of CADRE Technologies 
Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 

Circle 33 on Reader Service Card 
In Europe, contact: 
Elverex Limited, Enterprise House 
Plassey Technology Park, Limerick, Ireland 
Phone: 061-338177 

QA Training Limited, Cecily Hill Castle 
Cirencester, Gloucestershire, GL7 2EF, England 
Phone: (0285) 5888 



AST Gets Lower 
Than Low 

I f you're interested in the 
most cost-effective business 

or home computer from a 
reputable company, the AST 
Bravo/286 might fit your bill .  
I t  has a low price, a small foot­
print with plenty of room for 
extras, and surface-mount 
technology. 

The system has an 8-MHz 
Intel 80286 microprocessor 
with no wait states and 5 1 2K 
bytes of system RAM. A 
CMOS memory module per­
manently stores your installa­
tion and setup information so 
you don't have to configure 
jumpers and DIP switches. 

The Bravo/286 also comes 
with a floppy disk drive con­
troller for a 1 .2-megabyte 
5 'A-inch floppy disk drive, a 
101 -key AT-style keyboard, 
an RS-232C port, a bidirec­
tional parallel port, and sup­
port for an 80287 math copro­
cessor. The monitor is 
optional. 
Price: $1245; diskless ver­
sion, $1095.  
Contact: AST Research, 
Inc . ,  2121  Alton Ave. , Irvine, 
CA 927 14, (7 14) 863-1 333. 
Inquiry 1 150. 

Bondwell  Laptop 
Packs Desktop 
Pu nch 

T he superslim B200 lap­
top from Bondwell in­

cludes just about everything 
you need for applications like 
word processing and 
spreadsheets. 

The tried-and-true 8-MHz 
80C88 chip processes informa­
tion at a respectable clip from 
a standard 720K-byte 3 V2-inch 
floppy disk drive mounted in 
the side of this 2-inch-thick 

WHAT'S NEW 
H A R D W A R E  • S Y S T E M S  

The AST Bravo/286 makes BASIC look easy. 

machine. Also standard is 
256K bytes of RAM, expand­
able to 640K bytes, a built-in 
nickel-cadmium battery, and 
an AC power adapter. 

The keyboard includes 8 1  
keys with 10 programmable 
function keys . The display is 
a IOV2-inch-wide LCD with an 
80-column by 25-row text 
display capability and 640- by 
200-pixel resolution. 

MS-DOS 3 .3  and GW­
BASIC 3 .22 come bundled. 
Connections can be made 
with the B200's Centronics 
parallel port, an RS-232C 
port, and an RGB port. The 
laptop weighs 8 pounds. 
Price: $995 . 
Contact: Bondwell Indus­
trial Co. ,  Inc . ,  47485 Sea­
bridge Dr. , Fremont, CA 
94538, (4 15) 490-4300. 
Inquiry 1151. 

Is You r  Networking 
Terminal Wyse? 

W hile the WY-2 12m 
network terminal seems 

to have alL the components 
that the great-selling "dumb" 
network terminals have, it 
also has its own 12 .5-MHz 
80286 . 

The system comes with 1 
megabyte of RAM , a 102-key 
PC-style keyboard, two RS-
232C ports, a Centronics par­
allel port, and a smaller foot­
print than you ' I I  find on 
almost anything save laptops. 

Each WY-2 12m is de­
signed to boot off a Net Ware or 
3 + Share file server through 
an optional Ethernet or Token 
Ring card in the system' s  
only 16-bit (AT) card slot, or 

SEND US YOUR NEW PRODUCT RELEASE 
We 'd like to consider your product for publication. Send us full 
information, including its price, ship date, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter­
borough, NH 03458. Information contained in these items is based 
on manufacturers ' written statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes. sw 
and microbytes. hw conferences. 

you can add proprietary net­
working hardware. 
Price: $1999. 
Contact: Wyse Technology, 
3571 North First St. , San Jose, 
CA 95 1 34, (408) 433-1000. 
Inquiry 1 152. 

Wang 80386 
for Power Users 

T he PC 382 is a 20-MHz 
80386-based machine 

available in either a tower or 
desktop configuration that's 
especially designed for com­
munications- and graphics-in­
tensive applications,  Wang 
Microsystems claims. 

A typical system includes 
2 megabytes of RAM, a 1 .2-
megabyte 5 1A -inch floppy 
disk drive, a VGA controller, 
and a 68-megabyte hard disk 
drive. But in the tradition of 
big-business systems suppli­
ers, Wang can also supply the 
PC 382 stripped or with a 
multitude of upgrade 
capabilities. 

For example, you can ex­
pand memory to 16 megabytes 
on the 32-bit paged/inter­
leaved memory controller 
card, and there's room for 
two 8-bit and six 1 6-bit cards 
on top of that. You can add a 
second 1 .2-megabyte floppy 
disk drive or a smaller-capac­
ity 5 1A -inch floppy drive, or 
you can add a 1 .44-megabyte 
3 1/2-inch floppy drive. Hard 
disk drives range from 20 
megabytes to 321 megabytes. 

Monitors of the 12- to 16-
inch monochrome and color 
variety are optional.  
Price: Typical system, 
$6825. 
Contact: Wang Microsys­
tems, 10 Technology Dr. , 
Lowell, MA 0 1 85 1 ,  (800) 
962-4727. 
Inquiry 1 153. 

continued 

MARCH 1989 • B Y T E 65 



Light Pen I n put 
Made Easier 

T he FT-1000 is  a re­
designed light pen from 

FTG Data Systems,  the com­
pany that made the light pen a 
popular alternative to the 
mouse for the health care in­
dustry and others. 

Surface-mount technology 
allows the new pen to be 42 
percent smaller, and it's also 
lighter than before. The ca­
bling that previously coiled 
all the way to the back of the 
pen has been replaced: There 
is about a foot of straight cable 
from the back of the pen be­
fore the cable curls to finish its 
journey to the computer. The 
new pens are compatible with 
the IBM XT, AT, and Micro 
Channel architecture (MCA) 
machines . 

Virtually all the programs 
written for Microsoft Windows 
work with the FT- 1000, es­
pecially with the new N-33 
Windows driver that Micro­
soft recently completed. 

To solve many of the jitter 
problems associated with pre­
vious pens, FTG has added 
continuous tracking counters 
and vertical and video inter­
rupts to the MCA board. 
Price: FT- 1000, $249; XT, 
AT, MCA, or compatible 
board, $ 129 to $ 1 89 .  
Contact: FTG Data Systems, 
10801 Dale St. , Suite J-2, P.O. 
Box 615, Stanton, CA 90680, 
(7 14) 995-3900. 
Inquiry 1 154. 

WHAT'S NEW 

H A R D W A R E  • P E R I P H E R A L S  

The FT-1000 light pen is half the size of the original. 

Digit izing I m ages 
Made Simple 

N o need for a frame grab­
ber here. The EDC-1000 

is a complete package provid­
ing a method to input image or 
picture data into your com­
puter at near-real-time rates . 

The EDC- 1000 is com­
puter powered from a standard 
XT bus, and it provides a 
stream of 8-bit data corre­
sponding to spacial bright­
ness in a scene. It uses a 
charged-coupled-device 
image sensor, packaged in an 
almost 2-inch-square hous­
ing, to help the camera sample 
an image into 1 92 by 1 65 
pixels; computer-controlled 
exposure and frame-scanning 
times range from 50 millisec­
onds to 2 seconds. Power, 
timing, and video signals are 
carried on a single cable from 
the computer to the camera at 
up to 20 feet away. 

Your computer must have a 
floppy disk drive, 256K bytes 
of RAM, and a half-length 
XT or AT slot. The operating 

system must be DOS 2. 1 or 
higher. And you can use either 
color or monochrome moni­
tors. The software has CGA, 
EGA, VGA, and Hercules 
adapters and can save images 
in either Tag Image File For­
mat or PC Paintbrush format. 
Price: $400. 
Contact: Electrim Corp . ,  
P.O. Box 2074, Princeton, NJ 
08543, (609) 799-7248. 
Inquiry 1155. 

A Scan ner 
for Every Desk 

T he Kyocera A-800 flat­
bed scanner can scan any­

thing from 8 1f2- by 1 1 -inch 
photographs to pages in books .  

Once the document i s  
scanned, you can scale i t  from 
25 percent to 1066 percent at 
resolutions of up to 800 dpi and 
then store it on your hard 
disk. (Because one 800-dpi­
resolution letter-size image 
can consume as much as 3 
megabytes of hard disk ca­
pacity, Kyocera recommends a 
few megabytes of disk space 

Economy Ricoh Drive Rewrites on Optical Cartridges 

ll w ith the introduction of 
the R0-5030E rewrit­

able opt ica l  d i sk d r i v e ,  
Ricoh could b e  trouble for 
such companies as Sony , 
Maxtor, and Hitachi . 

With what Ricoh calls  
"constant angular velocity 
tracking," each R0-5030E 
has a data transfer rate of 1 .4 
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megabytes per second and an 
average access speed of 61 
ms. Data buffer memory for 
the 5 1A -inch internal drive is 
256K bytes. 

Sustained data transfer 
rate is as fast as 1 OOK bytes 
per second for recording, 
and up to 300K bytes for 
reading. 

The drive incorporates a 
SCSI controller and uses 
!SO-approved 5 1A -inch opti­
cal disk cartridges. Any re­
writable optical media meet­
ing ISO standards can be 
accessed using the magneto­
optical wri t ing/reading 
technology. Capacity is  5 1 2  
or 1024 bytes per sector, 297 

for scanned material .) 
Scan mode includes line 

art, six selectable patterns of 
halftone, and four, eight, and 
1 6  selectable gray levels .  

You need a n  X T  o r  AT 
compatible with at least 5 12K 
bytes of free RAM operating 
under Microsoft Windows 1 .03 
or higher. The A-800 hooks 
into your computer's parallel 
port. 
Price: $1985. 
Contact: Kyocera Unison, 
Inc . ,  3 1 65 Adeline St. , 
Berkeley , CA 94703 , (4 1 5) 
848-6680. 
Inquiry 1 156. 

Laser Printers 
I nvade the Home 
Office 

T he Blue Chip Compact 
Laser Printer features an 

8-page-per-minute print 
speed in a 17- by 1 8- by 1 1 -
inch package. It' s  aimed at 
the home computer market, 
with serial ports and a Cen­
tronics parallel port. 

On-board memory comes 
standard at 5 12K bytes, ex­
pandable to 5 megabytes. Up 
to 1 28 fonts can reside in mem­
ory at once, or they can be 
downloaded or loaded from 
font cartridges. 
Price: $2499. 
Contact: Blue Chip Interna­
tional , Inc . ,  7305 West Boston 
St. , Chandler, AZ 85226, 
(602) 96 1 - 1 485. 
Inquiry 1 157. 

continued 

or 326 megabytes per side, 
and 594 or 652 megabytes 
per disk. 
Price: $3800; cartridges,  
$250 each. 
Contact: Ricoh Corp . ,  Five 
Dedrick Place, West Cald­
well,  NJ 07006, (201 )  882-
2000. 
Inquiry 1 158. 
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\Our or ours? 
If you perform �!!IJ!IIII!I!!II••••••••••� text anywhere to 

calculations, the answer support your work, 
is obvious. and see and record 

MathCAD 2.0. every step. You can 
It's everything try an unlimited 

you appreciate about number of what-ifs. 
working on a scratch- And print your 
pad-simple, free-form entire calculation as 
math- and more. More · an integrated docu-
speed. More accuracy. ment that anyone 
More flexibility. can understand. 

Just define your Plus, MathCAD 
variables and enter your is loaded with powerful 
formulas anywhere on the screen. Math CAD built-in features. In addition to the usual trig-
formats your equations as they're typed. onometric and exponential functions, it 
Instantly calculates the results. And displays includes built-in statistical functions, cubic 
them exactly as you're used to seeing them- splines, Fourier transforms, and more. It also 
in real math notation, as numbers, tables handles complex numbers and unit conver-
or graphs. sions in a completely transparent way. 

Math CAD is more than an equation Yet, MathCAD is so easy to learn, you'll 
solver. Like a scratch pad, it allows you to add be using its full power an hour after you begin. 

Requires IBM PC"' or compatible, 512KB RAM, graphics card. 
IBM PC* International Business Machines Corporation. 

Math CAD� MathSoft, Inc. 

© 1988 t.blhSofl, lnc. 

Circle 156 on Reader Service Card 

What more could you ask for? How about 
two new applications packs to increase your 
productivity? 

The Advanced Math Applications 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu­
tions of differential equations, and polynomial 
least-squares fit. 

The Statistics Applications Pack lets 
you perform 20 standard statistical routines such 
as multiple linear regression, combinations and 
permutations, finding the median, simulating a 
queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that's faster, more natural, and less error­
prone than the way you're doing them now­
whether you use a calculator, a spreadsheet, or 
programs you write yourself. So come on over 
to MathCAD and join 45,000 enthusiastic users. 

For more information, contact your dealer 
or call l-800-MATHCAD On MA: 617-577-1017). 

Math CAD" 
MatbSoft, Inc., One Kendall Sq., Cambridge, MA 02139 
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Taxan Goes Where 
No Standards Have 
Gone Before 

T he Ultra Vision 1000 
from Taxan is designed 

with very high horizontal­
scan-rate ranges-between 30 
kHz and 78 kHz for higher­
than-standardized graphics 
boards. 

The 20-inch monitor is 
compatible with IBM and 
Apple Macintosh computers 
for desktop publishing and 
CAD/CAM environments. 
Input can include analog RGB 
and horizontal/vertical sig­
nals on separate lines. 

The horizontal scan rates 
are barely low enough to han­
dle the 3 1 .5 kHz of VGA and 
the 35.5 kHz of 85 14/A. 
Lower-frequency boards de­
signed for CGA and EGA 
graphics won't work with 
this monitor, but some CGA 
and EGA boards operate at 
higher frequencies. 

The board is partly de­
signed for 1024- by 768-pixel, 
noninterlaced graphics with 
256 colors-an unspoken stan­
dard, according to Taxan-at 
48.5 kHz horizontal and 60 Hz 
vertical. On the Macintosh 

WHAT'S NEW 

H A R D W A R E  • M O N I T O R S  

Taxan 's Ultra Vision 1000 monitor reaches scan rates of 78 kHz. 

computers, horizontal scan 
rates of 64 kHz produce 
1 024- by 768-pixel resolution. 
The board will also support 
the 78-kHz horizontal frequen­
cy that provides 1 600- by 
1200-pixel resolution for high­
end imaging boards; these 
are useful in medicine, for ex­
ample, for laser surgery, 
modulating laser wavelengths 
for image modifications. 

High resolution is partly 
due to the proprietary Dy-

namic Beam Focusing fea­
ture, Taxan says . DBF allows 
electron focusing from the 
center of the screen all the way 
to the outer edges. 

In addition, the Ultra Vi­
sion 1000 includes a high-con­
trast black background, and 
the screen is treated with an 
antiglare coating developed 
by the Optical Coating Lab in 
Santa Rosa, California. Dot 
pitch is 0.3 1 millimeters. 
Price: $3695. 

N EC Mu ltiSync Featu res Digital AutoSync 

T he MultiSync 3D moni­
tor from NEC Home 

Electronics has digital con­
trols that automatically tune 
its 14-inch screen to 10 pre­
set frequencies. You can also 
program an additional 1 9  
frequencies between the 
horizontal scan range on 5 .5 
kHz to 38 kHz. 

The MultiSync 3 D  can 
automatically identify TTL 
and analog input signals and 
find matching synchroniz­
ing information among the 
10 presets, or it can adjust to 
one of you r nonstandard 
frequencies. 

It performs this function 
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with a Z80 microprocessor, 
an EPROM, and 64K bytes 
of RAM. When you begin to 
receive a new image on the 
monitor, the microprocessor 
scans memory for similar 
digital maps of incoming 
waveforms . If none of the 
waveforms that are in mem­
ory match the i ncoming 
image, you can manipulate 
the image with two buttons 
for vertical height adjust­
ments , two for horizontal 
width adjustments, and two 
for horizontal positioning. 

A few seconds after your 
adjustments are made, the 
monitor writes the param-

eters to memory. 
Support for Super VGA 

resolution is standard, along 
with support for the lower­
resolution EGA and VGA 
graphics boards. The moni­
tor is also compatible with 
the Macintosh II video card, 
which supports a 1 024- by 
768-pixel interlaced resolu­
tion. Dot pitch is 0.28 milli­
meter. The MultiSync 3D 
weighs 35 pounds. 
Price: $1049. 
Contact: NEC Home Elec­
tronics (U.S.A.) ,  Inc . ,  1255 
Michael Dr. , Wood Dale, IL 
60 1 9 1 ,  (3 12) 860-9500. 
Inquiry 1 161. 
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Contact: Taxan USA Corp. ,  
1 6 1  Nortech Pkwy. ,  San Jose, 
CA 95 1 34, (800) 544-3888. 
Inquiry 1 159. 

Sony's M u lt iscan 
Mon itor Featu res 
Video I n puts 

T he GVM-2000 is an Na­
tional Television System 

Committee-compatible 20-
inch multiscan monitor that 
also accepts composite video 
inputs. 

It provides CGA, EGA, 
PGA, VGA, 85 1 4/A, and Mac 
II modes for IBM com pat­
ibles and for compatibility with 
Apple' s  Mac II. That com­
patibility to synchronize to 
RGB inputs of 15 kHz to 36 
kHz (horizontal scan) is the 
nice thing about multiscan 
technology. Vertical scan 
ranges from 40 Hz to 1 00 
Hz. 

Yet the monitor also re­
ceives analog or digital input 
from other video devices for 
applications like business pre­
sentations. VCR output, for 
example, is  1 5 . 5  kHz. The 
GVM-2000 accommodates 
composite video inputs such as 
% -inch tape, 'h -inch tape, 
video tuners, .  videodisk play­
ers, ED Beta, and Super 
VHS. 

Dot pitch is 0 .55 millime­
ters. Resolution is 720 by 480 
pixels, and maximum video 
resolution is 560 television 
lines. Standard broadcast 
television video is 525 lines, 
even though most televisions 
can display only about 420 
lines. High Definition Tele­
vision video is 1 125 lines. 
Price: $2495. 
Contact: Sony Corp. of 
America, One Sony Dr. ,  Park 
Ridge, NJ 07656, (800) 222-
0878; in New Jersey, (800) 
222-0879. 
Inquiry 1 160. 

continued 



Turbo Pascal® is easy to learn, 
fast, powerful, and the most 
popular Pascal compiler in the 
world. 

When you graduate from 
Basic to Turbo Pascal, you 
have entirely new freedoms 
and powers. Modern, modular 
programming for one. Basic 
doesn't support that. Complete 
control over your computer's 
memory is another. Basic 
doesn't give you that. 

• • 

Turn pro for only $250 with 
new Turbo Pascal Professional 
This special package-Turbo 
Pascal Professional-includes 
everything you need for profes­
sional programming in Pascal. 

• New Turbo Pascal Version 5.0 
• New Turbo Debugger® 
• New Turbo Assembler® 

Turbo Pascal's .EXE files are 
streamlined and fast, just like the 
pros'. And Pascal doesn't promote 

The integrated development environment lets you easily wn'te and debug real programs. 

Turbo Debugger, recent 
recipient of PC Magazine's 
Technical Excellence Award 
in the development tools category, 
lets you debug any size program 

Basic flaws like "GOTO" that lead to spaghetti code. 
None of which matters as much as the spectacular difference 

Turbo Pascal makes to the size and speed of your programs. Basic 
is big and slow. Turbo Pascal is just the opposite. 

You'll like Turbo Pascal 5.0's environmental impact 
With Turbo Pascal, you're in a completely integrated environment 
that includes source-level debugging. You can step code, watch 
expressions, change variables and set breakpoints. Edit, compile, 
run and debug. 

You are not alone 
We're here to help-whether on CompuServe, by phone to 
Tech Support or through User Groups. Borland revolutionized 
programming languages, made Pascal the worldwide favorite, 
and we're committed to supporting you. Our manuals and 
tutorials-unlike most others-are clear, concise, and thoroughly 
professional. 

We also offer an extended family of Turbo Pascal Toolbox 
programs including source code: Runtime Library, Database 
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox, 
Numerical Methods Toolbox, and Game Works. Borland is the 
Pascal one-stop shop. 

60-Day Money-back Guarantee.* 
"Customer satisfaction is ocr main concern: il within 60 days or purchase this product does not perloon in accordance with w claims. can our 
customer service deparlmenl, and we wilt asrange a relund. "'Includes upgrade manual pkls disks tor just S49.95 (pkls lax tor CA and MA. 
residents. and SS.OO lor l'landlinll within lhe U.S.; SIO.OO in Canada). All Bol"landpmducts are trademarks or registered trademarksol Borland 
tnlerr�ationat, Inc. Other bland aAd ploducl names are trademarXs or registered trademarks at their respective holders. CopyriJ111 Ct988 Borland 
tnternalional, lnc. BI-1285A 

and have up to 12 views of your code. Turbo Assembler is much 
faster than MASM and more compatible with MASM than MASM 
is with itself. Turbo Pascal Professional: it's nothing but the best. 

A fast look at 5.0 
• Fully integrated development environment • .EXE files bigger than 64K 
• New source·level debugger • Demand Overlays 
• 34,000 lines a minute on PS/2 Model 60 • EMS support 
• RAM-resident context·sensitive Help • Separate compilation by Units 

Forget the Basics for only $149.95 
Ready to move onward and upward from Basic? You can make 
easy entry to Pascal with 
5.0 for only $149.95. 

And if you're a current 
Turbo Pascal 4.0 user, you 
can upgrade to the new 
version 5.0 for $49.95.** 
To upgrade only call 
(800) 331-0877, or for 

��r TURBO 
PROF PASCAL 

the dealer nearest you, call 11 ) . .• (408 438-5300. !\'_ � ' • •  ' • •  ' 

B O R L A N D  
I Code: MA01 I 

Circle 49 on Reader Service Card (DEALERS: 50) 





A mouse 

ballistically 

tuned to accel-

erate your cursor across 

• any screen with the mere flick 

of a wrist, and slow it down on 

arrival for pixel-point control on 

detail work. 

This mouse is guaranteed to work with all 

applications on your IBM personal computer: 

And it comes with a great selection of 

Mouse Ware"' including Pop-Up DOS� the 

ultimate DOS handler; Mouse-2-3,"' the Lotus 

1-2-3"'shell; and 35 menus for best-selling 

keyboard-based applications. 

The Logitech Mouse. $139, complete with 

Logitech's Lifetime Satisfaction Guarantee 

and unlimited Product Support 

For your nearest dealer; call: 

In California: 
800-552-8885 

In Europe: 
+ + 4 1 -21 -869-96-56 

Circle 150 on &ader Service Card 
(DEALERS: 151) 



Board Masters 
Voice Mai l ,  Fax, and 
Com m u n ications 

T he Complete Communi­
cator is an 'XT- and AT­

compatible board that pro­
vides your computer with fax,  
modem, and sophisticated 
voice-mail capabilities. All 
you need is one standard ana­
log telephone line from your 
local telephone company. 

With an on-board 6502 
microprocessor and software 
that takes up 75K bytes of 
RAM space, the board oper­
ates in background mode. 
The voice-mail system allows 
up to 999 voice mailboxes, 
each of which can hold as 
many as 999 messages; each 
message can be up to 999 sec­
onds long, the manufacturer 
claims. Once that mail is 
stored, you can program the 
board to call you and deliver 
your messages to whatever 
phone number you choose. 

The board also has a call­
transfer function for when 
you're away from the phone. 

The fax capabilities are 
what you would normally ex­
pect from any $800-range, 
stand-alone, Group III fax ma­
chine, minus the scanning 
capabilities. You also get many 
features you can't get on an 
inexpensive stand-alone fax 
machine, including auto-re­
dial and scheduled transmis­
sion for sending faxes when 
telephone rates are lowest; 
broadcast capability, with a 
distribution list that can be as 
long as 99 names; a pop-up 
window for sending faxes from 
within applications;  person­
alized cover sheets; and on­
screen display of faxes ,  with 
zoom and scaling. 

The modem operates at the 
standard Hayes-compatible 
rate of2400 bps. 
Price: $899. 
Contact: The Complete PC, 
521 Cottonwood Dr. , Milpitas, 
CA 95035, (408) 434-0 145. 
Inquiry 1 162. 
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WHAT'S NEW 
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With The Complete Communicator, voice-mail sophistication 
greets fax and modem pragmatics. 

Exploit You r  Apple 
I IGS's Ensoniq 
Sou nd Chip 

T h e  Sonic Blaster i s  a 
stereo digitizer that takes 

advantage of the Ensoniq 
sound chip on every Apple 
IIGS, according to the manu­
facturer, Applied Engineering. 

The Sonic Blaster is per­
haps most impressive when it's 
used for audio with a popular 
helicopter game called Toma­
hawk. But it's also quite ef-

fective for manipulating 
sounds for audio production 
from a number of sound 
sources, like home stereos, 
CD players, televisions, and 
microphones. The interface 
is a standard DIN connector. 

Included software lets you 
add effects such as echo, stut­
ter, backwards, amplifica­
tion, and variable rate. 
Price: $ 129. 
Contact: Applied Engineer­
ing, 3210 Beltline, Suite 154,  
P.O. Box 5 100, Dallas, TX 
75234, (2 14) 241 -6060 . 
Inquiry 1163. 

Speak You r  M ind 
with the CAD 
Voice System 

T he Bug Voice Command 
System is a speech recog­

nizer for CAD workstations. 
It features a 25-MHz TMS-320 
microcomputer. 

It includes its own 64K 
bytes of system RAM and uses 
only 15K bytes of memory on 
your AT -compatible computer. 
That RAM allows it to store 
up to 1 00 voice commands to 
perform such tasks as change 
screen perspective, change 
from line-drawing mode to 
circle-drawing mode, and 
move the cursor to the end­
point of lines. 

The board and accessories 
are shipped with a starter lexi­
con of 65 commands. Any 
CAD package that runs under 
DOS and accepts keyboard 
input is compatible, Command 
Corp. says. 
Price: $799. 
Contact: Command Corp . ,  
Inc . ,  6045 Atlantic Blvd . ,  
Suite 400, Norcross, GA 
3007 1 ,  (404) 662- 1598. 
Inquiry 1164. 

conrin!led 

U pgrade You r  AT with Disk-Caching Controller 

T he PM30 1 1  controller 
card has its own 68000 

microprocessor to enhance 
AT performance. It works 
with a variable-size RAM 
cache that allows your AT or 
compatible to read and write 
to the controller cache while 
the controller card simulta­
neously accesses the disk. 

T'his allows disk-intensive 
applications to run a dozen 
times faster than without the 
controller card, claims Dis­
tributed Processing Tech­
nology ,  because data access 
time can be increased 50 to 
1 50 times over that of con­
ventional hard disk drives. 
The operation is transparent 

to the operating system , 
however, so special software 
d r ivers  and ROM BIOS 
changes aren't needed.  

The cards use  the same 
disk format as the Western 
Digital disk controller, so in­
stallation means that you un­
plug the existing controller 
and plug in the PM30 1 1 .  
Then you format the disk 
drive with the DPTFMT 
low-level format utility, en­
abling the controller to re­
map the disk drive geometry 
so the operating system 
thinks the drive is a standard 
ST506 drive. 

Four versions of the card 
are available-for an S1'506 

interface;  a ru n-length­
limited interface; an ESDI 
interface; and ST506, ESDI, 
and surface-mount-device 
interfaces for the SCSI host 
bus used in minicomputers . 
Each board contains 5 12K 
bytes of cache RAM,  ex­
pandable to 16 megabytes 
with an optional cache ex­
pansion card. 
Price: $ 1 150; with the op­
tional cache expansion card, 
$1280. 
Contact: Distributed Pro­
cessing 1'echnology,  1 32 
C a nd ace D r . , P . O .  B ox 
1 864, Maitland, FL 3275 1 ,  
(407) 830-5522. 
Inquiry 1 165. 



Neve:r before has this level of Reliability 
and Durability been available in floppy disks. 
Introducing-the new D Series from Maxell. 
Twice the durability of the disks you're now using . . 
Twice the resistance to dust and dirt. 
And the RD;.Series is ten times more reliable 
than conventional floppy disks. 
The Gold Standard has always meant maximum 
safety for yow: data. Now it means even,more. 



Prod uce You r  Own 
35m m  Motion 
P ictu re Films 

T he Imprint system for 
the Amiga or Macintosh 

II with the Polaroid Palette 
film recorder lets you generate 
slides, negatives, transparen­
cies, or instant prints. With an 
optional film "back," you 
can even produce 35mm mo­
tion picture films. 

With the Amiga system, 
Imprint can expose images 
composed in more than 1 6  
million colors to develop 
visuals from HAM (hold and 
modify) , IFF (Interchange File 
Format) , and DigiView' s  
RGB-IFF files . You can use 
several types of film with the 
systems and produce slides, 
prints, and transparencies. 

With the Mac, the Imprint 
supports PICT and PICT2, the 
standard picture formats . 

Optional "backs" are 
available in 4- by 5-inch and 8-
by 10-inch sizes, bulk film 
(for as many as 250 exposures, 
versus the standard 36) , 
spectra-type (the kind of in­
stant film that develops be­
fore your eyes) , and the 35mm 
motion picture version. 

With the motion picture 
option, you bypass the NTSC 
conversion necessary to go 
from the computer screen to 
35mm film because you 
transfer digitally encoded 
images directly to the film. 
This gives you up to 1 500 
frames on 100 feet of film. 
Of course, you must have the 
conversion between the film 
and videotape performed at 
your local full-service 
photography store. 
Price: Amiga peripheral 
with Polaroid Palette, $2495 ; 
Mac II board with American 
Liquid Light film recorder, 
$3995. 
Contact: American Liquid 
Light, Inc . ,  2301 West 205th 
St. , Torrance, CA 90501 ,  
(2 1 3) 6 1 8-0274. 
Inquiry 1 166. 
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Liquid Light 's Imprint system features quality photo output. 

Board Combines 
VGA and Frame 
G rabber 

P ublishers' VGA com­
bines a computer VGA 

card with a frame grabber 
and allows you to preview 
images prior to capture with­
out a second monitor. 

The IBM PC XT- or AT-

compatible VGA portion of the 
board has 256K bytes of 
RAM (expandable to 5 12K 
bytes) for graphics modes 
ranging from 640 by 480 pixels 
with 16 colors up to 1 024 by 
768 pixels and 256 colors (with 
extra memory). You need a 
VGA-compatible multifre­
quency or fixed-frequency 
analog monitor. 

Drivers are included for 
Microsoft Windows and Digi-

G reater Than the M ighty 85 1 4/A? 

T he Verticom HX-Series 
of add-in graphics co­

processor boards offers 
more than five times the per­
formance of IBM 85 1 4/A 
display adapters ,  claims 
Western Digital Imaging. 
Yet all the boards are soft­
ware compatible with the 
IBM 8514/ A display adapter 
and can default to VGA. 

The Verticom HX1 6/AT 
and the HX1 6/MC (for the 
AT and Micro Channel ar­
chitectures ,  respectively) 
feature 1 megabyte of RAM 
and can display 16 on-screen 
colors at up to 1024 by 768 
pixels. The HX256/AT and 
the HX256/MC provide 2 
megabytes of memory, 256 
colors, and the same resolu­
tion as the two !-megabyte 
boards. 

The boards are shipped 
with several drivers. These 
include the 85 1 4/A adapter 

i nterface, AutoCAD ver­
sions 9 and 10, AutoSketch,  
AutoShade, Microsoft Win­
dows 2 . 1 ,  and Ver t icom 
Twin Focus. Only multifre­
quency monitors are sup­
ported, however, because of 
the need to work up from the 
VGA standard of 3 1 .5 kHz to 
the 1 024- by 768-pixel re­
quirements of 48.5 kHz. 

Kits are available for up­
grading the cards to 256 
colors, and software devel­
opers can choose from on­
board palettes of256,000 or 
16.7 million colors. 
Price: HX 1 6/AT, $249 5 ;  
HX1 6/MC, $2795; HX256/ 
AT , $349 5 ;  HX256/MC, 
$3795 ; HX-256C upgrade 
kit, $ 1 195 .  
Contact: Western Digital 
Imaging, 800 East Middle­
field Rd. ,  Mountain View, 
CA 94043, (415) 960-3353 . 
Inquiry 1 169. 

tal Research's GEM. 
The frame grabber portion 

of the board captures 320- by 
200-pixel images in 64 gray 
scales in one-sixtieth of a sec­
ond, from video cameras, 
videotape players, and other 
video sources. Unlike a flat 
scanner, the board captures 
three-dimensional images. 
And if the board is set up to 
capture a photo or other two­
dimensional image, it can rep­
licate a scanner. 
Price: $699. 
Contact: Willow Periph­
erals, Inc . ,  190 Willow Ave. ,  
Bronx, N Y  1 0454, (212) 
402-0010 .  
Inquiry 1167. 

Synchron ize Amiga 
G raph ics with NTSC 

T he Commodore A2300 
Genlock board lets you 

merge Amiga 2000-gener­
ated graphics with output from 
standard National Television 
System Committee (NTSC) 
video sources like VCRs, 
video cameras, and laser disk 
players. Or you can merge 
the Amiga graphics with PAL 
graphics. 

The board fits into the 
Amiga's video expansion slot, 
coupling video with the 
Amiga's inherent multitasking 
capabilities. For Amigas, 
standard resolution (in pixels) 
is either 320 by 200, 320 by 
400, 640 by 200, or 640 by 
400. 

The Amiga 2000 is easily 
upgradable, with seven Amiga 
or full-length XT or AT ex­
pansion slots; a CPU expan­
sion slot for a 68020, a 
68030, or math coprocessor 
boards;  and a video expan­
sion slot. 
Price: $399. 
Contact: Commodore Busi­
ness Machines, Inc . ,  1200 
Wilson Dr. ,  West Chester, 
PA 1 9380, (21 5) 43 1 -9 1 00.  
Inquiry 1 168. 
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More gower to the oeoole. 

New tools with even 
more power. 

We're proud to announce our new­
est release-Professional ORACLE Ver­
sion 5 . lB. Now you can run your appli­
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 
more room for more powerful applica­
tions. And those same applications run 
unmodified on almost all workstations, 
minicomputers and mainframes. 

Version 5 . 1B delivers a new level of 
power to your PC developers includ­
ing the latest versions of: 

• SQL* Forms® NEW! Enhanced 
4th-generation application develop­
ment environment. 
• SQL*Menu® NEW! Flexible inter­

face builder for defining complex 
menu systems. 

• SQL* Report Writer"' NEW! Non­
procedural development and runtime 
powerhouse for producing any report. 

• SQL*Plus® Oracle's ANSI-standard 
SQL query and administration tool. 

• Pro *C™ The C-language pre­
compiler and subroutine call inter­
face to ORACLE . 

Learn SOL on us. 
Learn the language of the revolu­

tion. Order Professional ORACLE 
today for $1299 and we'll include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that sells by itself for $ 199. 

Try ORACLE tor $199. 
Our Trial Version is identical to 

Professional ORACLE, but can't be 
used in networked configurations 
and allows a maximum user database 
size of 1 MB. It's a powerful tool for 
prototyping your first ORACLE appli­
cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE license. 

ORACLE® 
COMPATIBILITY · PORTABILITY • CONNECTABILITY 
Caii 1·800·0RACLE1, ext.4931 today. 

Copyright © t 989 by Oracle Corporation. ORACLE, SOL-Forms, SOL•Menu, SOL• Plus and SOL·Report are registered trademarks and Pro·C and 

Money-back guarantee. 
If you haven't tried ORACLE yet, 

now there's even more reason to join 
the SQL revolution. More tools. More 
power. If ORACLE 5 . 1B doesn't 
revolutionize the way you develop 
PC database applications, return it 
within 30 days for a full refund. 

Call 1·BOO·ORACLE1 ext.4931, 
or an ORACLE MasterJIAR today. 
loear Oracle

- - - - - -
Oracle Direct • 20 Davis Dr. • Belmont, CA 94002 
1·800.0RACLE1, ext. 4931 
Since your 30-day money-back guarantee eliminates any risk 
on my parr. please send· me the software below. Enclosed is 
my 0 check, or 0 VISA 0 MasterCard 0 Am Ex credit 
card authorization. Offer valid only in the USA. 
Please send 0 5.25" High Density or 0 3 . ;'' disks. 

D Professional ORACLE for MS-DOS with free 
ORACLE SQL•1iuor for Sl299 . . . . . . . . . . . . . . . . . .  S __ 

0 Professional ORACLE for MS-DOS Trial 
Version for S 199 . . . . . . . . . . . . . . . . . . . . . .  . 

D Professional ORACLE for OS/2 
for Sl299 . . .  
Professional ORACLE Requirements: MS·DOS-80286180386 
PC with MS-OOS V3.1+. hard disk. 64CI<Bol memory and 896K 
eKtended memory required. 2.5MB of extended memory recom­
mended (required tor SOL ·ReportWriter). OSn-80286/ 
80386PC w/OS/2V1.0, hard disk, 3MS memory. SOL ·Report­
Writer not available lor OS/2 arid is replaced by SOL•Repo� 

D just send ORACLE SQL•Tutor for Sl99 . .  
Miflimum ReQuiremer�ts: 256K PC with hard disk. Color 
monitor suggested. 

Subtotal . . .  S 

Please add appropriate sales ta.x . . . . . .  . . . .  . . . .  . . . .  .. S __ 

Total enclosed/authorized (USA only) . . . . . . . .  S __ 

NAME 

COMPANY 

STREET (no PO b().(es. p!ease) 

CITY 

PHONE 

CREDIT CARD NO 

TITLE 

STATE ZIP 

CARD EXPIRATION DATE 

SOL·ReportWriter are trademarks of Oracle. Also trademarks: MS of Microsoft. OS/2 of IBM. TRBA = 1 '------------------------------'--SIGN� - - - - �O�A:_ �M� 



Mac Reaches for 
Businesses' Min is  

T h e  IDEAcomm Mac i s  a 
board for the Mac SE that 

allows twin-axial or twisted­
pair connection to the IBM 
Model AS/400, System 36, 
or System 38 minicomputers. 
It also enables the Mac SE to 
connect to IBM 5294 minicom­
puters and IBM 525 1 Model 
12 cluster controllers. 

Once connected with pro­
prietary file transfer protocols,  
the Mac emulates IBM termi­
nals (Models 3 1 80 and 3 1 96 
and 529 1 Model l) .  Until 
now, that's something only 
IBM PCs have been able to 
do. The single Mac SE re­
quirement is that it include 
2 1/2 megabytes of RAM. 

Macs and IBM PCs are 
thus allowed bidirectional file 
transfer at 1 megabit per sec­
ond and access to four concur­
rent host sessions (including 
one printer session). You can 
observe all the host sessions 
simultaneously through a win-

WHAT'S NEW 

H A R D W A R E  • C O N N E C T I V I T Y  

IDEAcomm Mac brings IBM terminal emulation to the Mac SE. 

dowing feature. You can also 
accomplish several tasks at 
once if you're operating 
under MultiFinder. 

Other standard features 
include password security 
and dynamic keyboard 

remapping. 
Price: $995. 
Contact: IDEAssociates, 
Inc . ,  29 Dunham Rd. ,  
Billerica, MA 0 1 82 1 ,  (508) 
663-6878. 
Inquiry 1170. 

Removable Mod ule  Featured i n  V.32 Modem 

A removable, program­
mable, checkbook-size 

module sets the V . 32 mo­
dem apart  from C C I T T  
V .  3 2-compatible luxury 
modems from AT&T, Co­
dex, Hayes,  and others . Yet 
the N9635 from NEC Amer­
ica performs as well as or 
better than its industry sib­
l i n g s ,  according to the  
company. 

For example, the N9635 
can keep up with Micro­
com ' s  de facto data com­
pression/error-control soft­
ware standards of up to MNP 
Level 5 ,  allowing data trans­
mission over standard ana­
log telephone lines at up to 
1 9.2 Kbps. (However, MNP 
5 can only allow 19 .2-Kbps 
transmis s ion i f  both the 
transmitting and receiving 
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modems op erate under 
MNP 5 protocols.) 

The N9635 is also back­
ward compatible with both 
the V. 22bis standards and 
the Bell 2 1 2  and 103 stan­
dards, allowing the N9635 
the capability of transmit­
ting to and receiving from 
modems that  operate i n  
a sy nc h ronous modes of 
under 1200 bps. Adherence 
to the above standards also 
allows backward compati­
bi l ity with synchronous 
modems operating at data 
transfer rates under 9600 
bps. 

But the NEC N9635 mod­
ule gives you several added 
benefits .  For example, you 
can store dialing parameters 
and move them from one 
modem to another. You can 

also run  diagnostic pro­
grams on it to test the func­
tionality of the other N9635 
modems in your office. 

If you're paranoid about 
office politics, you can al­
ways remove the module and 
hide it when you're not using 
it. And when NEC adds ad­
ditional data compression 
and error-control software to 
its modems, it has promised 
to try to implement those en­
hancements on the module. 
Price: $1495; with module, 
$ 1595 . 
Contact: N EC America, 
Inc . ,  Data and Video Com­
munications Systems Divi­
sion, 1 10 Rio Robles ,  San 
Jose, CA 95 1 34, (800) 222-
4632, ext. 1 277; in Califor­
nia, ( 408) 433-1277. 
Inquiry 1173. 

E l i m in ate Ethernet 
Downtime with FTEL 

I f your Ethernet application 
can't afford downtime, even 

for a minute, the fault-toler­
ant LAN system FTEL might 
be your answer. 

When the Novell NetWare 
network operating system and 
FTEL software on the file 
server detect a cable or trans­
ceiver fault, the FTEL adapt­
er on the file server switches 
from the primary transceiv­
ers and cabling scheme to the 
backup transceivers and 
backup cabling. 
Price: FTEL 1 .0 software 
and file server board, $ 10,080; 
adapter boards for nodes, 
$780 each. 
Contact: Alantec, 101  Ham­
mond Ave. ,  Fremont, CA 
94539, (41 5) 770- 1050. 
Inquiry 1171. 

Get the Fax 
from Your Modem 

T he WorldPort 2496 is a 
tiny, battery-powered de­

vice combining a 9600-bps 
Group III fax modem with a 
full-featured 2400-bps data 
modem. It' s  designed for por­
table and laptop computers . 

The WorldPort 2496 has 
two standard RJ - 1 1  telephone 
jacks for direct connection 
and an interface for acoustic 
coupler operation. It has a 
self-contained battery and 
measures 5 by 3 by 1 inches. 

The data modem portion 
retains all the features ofthe 
Touchbase Systems' World­
Port 2400 portable modem, in­
cluding a speaker and LED 
indicators.  
Price: $699. 
Contact: Touchbase Sys­
tems; Inc . ,  1 60 Laure1 Ave. ,  
Northport, N Y  1 1768 , 
(5 1 6) 261-0423 . 
Inquiry 1172. 

continued 



Tape Backup. 
The End of Database 

Russian ulette. 

Why Risk a Disk Crash 
that Would Shoot Holes 
in Your Files? 

It's fun to gamble. But not 
with priceless data-perhaps 
your most valuable business 
asset. That's why it makes sense 
to protect your database invest­
ment with a dependable tape 
backup system from Genoa. 

With our Galaxy™ and 
Galaxy/MC™ systems, you won't 
have to play fast and loose with 
your files any more. Instead, 
you'll be backing them up 
fast-at 5 Mbytes a minute, or 
just a few minutes for your 
entire hard disk. And if you 
forget to do it, Galaxy's auto­
scheduler can do it for you. 
Automatically. 

Circle 112 on Reader Service Card 

Galaxy systems install fast 
too, and their simple command 
menus make them a breeze to 
operate. They fit right in with 
your IBM PC/XT I AT or com­
patibles, and all PS/2 Systems­
either standalone or networked. 
We even provide a Novell 
Advanced NetWare 86- or 286-
compatible software driver, a 
$200 value-free. 

The Galaxy Family comes in 
external and internal models, in 

both 60-Mbyte digital cassette 
tape and 60- or 150-Mbyte 
cartridge tape. All with full one 
year warranties. 

Galaxy tape backup. Because 
every time that hard disk goes 
spinning around, you risk seeing 
endless data entry hours go up 
in smoke. For details, contact 
Genoa, 75 E. Trimble Road, 
San jose, CA 95 1 3 1 .  Phone 
( 408) 432-9090; Fax ( 408) 
434-0997; Telex 172319; 
London 44-01-225-3247. 

© Genoa Systems Corporation. Galaxy and Galaxy/MC arc 
trademarks of Genoa Systems Corporation. Net Ware is a 
registered trademark of Novcl1, Inc. IBM PC, XT, AT and 
PS/2 are trademarks of iBM Corporation. 

Insist on 

G Genoan Value. Genoa 
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• 80286 8 MHz. CPU 
Memory Expandable to 

5 1 2K Motherboard 
• & 6 8-Bit) 

1MB Slots (6 16-Bit 
• 1 2 1/0 Expansion 

h Battery Backup 
C I ndar wit 

• Clock a e k Dnve 
1 .2 MB Floppy DIS 

Controller Card 
• Hard Disk/Floppy I 

238 Watt Power Su
H

pph\peed BIOS 
• C mpaub\e 1g 
• Fully 

0 ble Keyboard 
• AT Campau 

S & GW-Bas\C 
• Microsoft DO d) 
• Zero Waite State 

Storage Slots ( 4 expose 

• 5 HaH-Helght Front 

$ 7 99 
• 24-Hour Burn-In 

Monitor 

• Amber Monochrome 
tion On Other 

Call for ln{onn\ 
& lOMG 386) 

PC-TOO's (10 A 

Aegis Development 
Draw Plus 2000 
So nix 
Videoscape 3D 
Cinemaware 
TV Sports 
Electronic Arts 
Deluxe Paint I I  
Deluxe Video 1 .2 
Epyx Software 
X]-500 joystick 
Gold Disk Software 
Professional Page 
Micro lliusions 
Photon Paint 
Micro Systems Int. 
Raw Copy V l . 3  
Micro Systems Software 
Excellence 
New Tek Inc. 
Digi-View Gold 
Digi-Paint 

$ 1 59 
49 

1 39 

36 

99 
89 

1 5  

259 

69 

44 

189 

1 49 
44 

Sub-Logic Corp. 
Flight Simulator I I  
WordPerfect Corp. 
WordPerfect 

$39 

189 

MACINTOSH � �� �:m.:..r.L..��"!l!'J09o:...- :!00.:::-& =::""....l 
Olympia 
NP-30 Mac 1 50cps $289 
Seikosha 
SP- I OOOAP Mac 239 
Everex 
EMAC 20 Deluxe 20MB 595 
EMAC 60T 60MB Backup 895 
PCPC 
2 1 MB SCSI Hard Drive 699 
Cornerstone 
SinglePage Display SE 899 
DuaiPage Display SE 1 699 
Magnavox 
9CM080 1 4" VGA Display 5 1 9  
RasterOps 
1 948S Trinitron 3395 
Sigma Designs 
PageView SE 849 
L.aserView II 1 899 
New Image Technology 
MacScan Pro Sheetfeed 1 399 
MacScan Pro Flatbed 1 789 
Practical Peripherals 
Mac 2400 Stand Alone 239 
Shiva 
NetModem VHOO 459 

Amdek 
Video 2 1 0  Amber 85 
Video 4 1 0  TTL Monochrome 1 4 5  
Video 4 32 VGA Monochrome 1 69 
Color 732 VGA Color 399 
Cornerstone 
SinglePage Display 899 
Magnavox 
7BM623 1 2 '  TTL Amber 79 
CM8762 1 4" Comp./RGB 249 
9CM053 1 4" HiRes EGA 369 
9CM062 1 4" VGA Display 349 
NEC 
jC- 1 402 Multisync 589 
Packard Bell 
PB- 1 272 1 2" TTL Mono 79 
PB- 1 47 2  1 4" TTL 1 32 Col. 109 
PB-1 422EG 1 4" HiRes EGA 359 
Polaroid 
Palette EGA Plus 2399 
Princeton Graphics 
Max- 1 2e 1 2" TTL Amber 1 49 
Seiko Instruments 
CM-1 430 1 4" VGA 649 
Taxan 
7 70 +  MultiVision Display 529 
Wyse Terminals 
WY-30, 50, 60 Call 
Zenith 
ZFM-1490 1 4" VGA Analog 639 

ATD-ZuckerBoard 
Color Half Card 79 
Monochrome Graphics Adpt. 79 

AST 
Six Pak Plus Board $ 1 49 
VGA Plus Adapter 389 
Boca Research 
TopHat 1 28K Expansion 1 29 
Boca Ram/ AT 0-4MB Board 1 49 
Boca MultiEGA 1 89 
DCA 
Irma 2 3278 Board 749 

Emerald 
3XTwin 5 2 5 1  Local Emulat. 669 
Everex 
Magic 1/0 AT Par/Ser 59 
Ram 3000 Deluxe 0-3MB Bd. 89 
Micro Enhancer EGA 169 
5th Generation 
Logical Connection 256K 479 
Hercules 
Graphics Card Plus I 79 
Intel 
AboveBoard 2 Plus w/OK 319 
AboveBoard PS/286 w/ 5 1 2K 4 1 9  
AboveBoard Plus w/5 1 2K 429 
AboveBoard Plus 1/0 5 1 2K 579 
I nboard 386/PC 80386 CPU 769 
80287-8 IBM XT 8MHz CoP. 2 1 9  
80387- 1 6  16MHz 80386 399 
Orchid Technology 
ProDesigner VGA 329 
TinyTurbo 286 285 

TOSHIBA 
Tl 000 8088 Laptop 

5789 

Your Source for Hardware, Software & Peripherals 
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For Quality Computer Products. 
Paradise 
AutoSwitch EGA 480 Adpt. Call 
Video 7 
Vega VGA Adapter $285 
FastWrite Video Adapter 359 

STORAGE DEVICES 
American Power 
450AT + UPS Backup 439 
ATD-ZuckerBoard 
Tandy 30MB Hard Card 4 79 
Everex 
Floppy Stream 40 40MB Int. 359 
Excel Stream 40T 40MB Int. 529 
Miniscribe 
8425 20MB 3 '12'' 40Msec 259 
3650 40MB 5 \4 "  6 1 Msec 349 
6085 70MB 5 '11" 28Msec 599 
Mountain Computer 
TD-4340 40MB Int. Tape 3 1 9  
TD-4440 40MB Ext. Tape 459 
Plus Development 
20MB HardCard 549 
Sea gate 
ST-225 20MB w/cont 269 
ST-238 30MB w/cont 289 
Sysgen 
Bridge-File 5 '12" External 249 
Smart! mage 60MB Internal 4 79 
QIC-File 60MB External 599 
Omni Board Controller 79 

COMPUTERS 
Amstrad 
PPC-640 Portable 899 
AST 
Premium 286 Model 80 1 499 
Compaq 
Deskpro & Portable 286/386 Call 
NEC 
Multimate Laptops Call 
PC-TOO 
640K 10MHz 8088 Desktop 699 
5 1 2K 1 2MHz 80286 Desktop 999 
Sysgen 
ProSystem 1 2MHz w/40MB 1 999 
Toshiba 
T 1 200 Floppy/HrdD Lptp Call 
Zenith 
80286/386 Desktops Call 
SuperSport 20MB w/Modem 1 999 

Anchor 
6480 C64/ 1 28 1 200 Baud 99 
520 ST520/ 1 040 1 200 Baud 1 29 
1 200 Baud External 1 09 
Atari 
XMM30 1 XL!XE 300 Baud 44 
SX- 2 1 2  ST Modem 89 
Avatex 
1 200 HC External 99 
2400 Baud External 1 79 
ATD-ZuckerBoard 
2400 Baud External 1 29 
Everex 
Evercom 1 2  1 200 Baud Int. 79 
Evercom 24 2400 Internal 1 49 
Evercom 24E+ 2400 Bd. Ext. 1 99 
Hayes 
SmartModem 1 200 Baud 289 
SmartModem 2400 Baud 439 
Intel 
2400B Classic Internal 249 

Circle 64 on Reader Service Card 

This Month's Featured Product: MECA 
Managing Your Money $ 1 1 9  
Meridian Technology 
CarbonCopy Plus 5.0 1 1 9 
Microsoft 
Serial or Buss Mouse 109 
MSC �I OmniMouse 49 
Peter Norton 
Advanced Utilities 79 
Peachtree 
Complete Accounting 169 
Quarterdeck 
DESQView 2.02 79 

EPSON l..X-800 Server Technology 
1 79 

80 Column, 180 CPS Printer Easylan Starter Kit 
Software Publishing 

Murata 
M 1 200 Facsimile $779 
Practical Peripherals 
1 200 Baud Internal 69 
2400 Baud Stand Alone 189 
Sharp 
F0-220 Facsimile Machine 999 
Supra 
2400AT 2400 Baud Atari 1 69 
U.S. Robotics 
1 200 Baud Direct Ext. 1 09 
2400 Baud Direct Ext. 199 

PRINTERS 
Brother 
M- 1 709 240cps, 1 32 Col. 
HR-20 20cps Daisywheel 
HR-40 40cps Daisywheel 

Epson 
FX- 1 050 264cps, 1 32 Col. 
LQ-500 1 80cps, 24-Wire 
LQ-850 330cps, 24-Wire 
LQ-950 264cps, 24-Wire 
LQ- 1 0 50 330cps, 1 32 Col. 
Hewlett-Packard 
2225 Thinkjet 
NEC 
P2200 Pinwriter 24-Wire 
P5200 Pinwriter 265cps 
Okidata 
ML- 1 82 +  1 80cps, 80 Col. 
ML-320 300cps, 80 Col. 
ML-390 270cps, 24-Wire 
Panasonic 
KX-P1080i 1 44cps, 80 Col. 
KX-P 1 0 9 1 i  194cps, 80 Col. 
KX-P 1 1 24 1 92cps, 24-Wire 
KX-P 1 524 24-Wire, 1 32 Col. 

449 
359 
599 

Call 
299 
Call 
Call 
Call 

349 

349 
579 

249 
359 
499 

1 69 
1 89 
349 
5 79 

1st Choice 3.0 89 
I st Publisher 2.0 79 

Star Micronics Professional Write 2.0 1 79 
NX- 1 000 RainBow Color $239 The Complete PC 
NX-2400 24-Wire, 80 Col. 369 HandScan For PC 1 79 
Toshiba Complete Answer Machine 269 
ExpressWriter 3 1 1  New Traveling Software 

Lap-Link Plus 84 
WordPerfect Corp. 
WordPerfect 5.0 2 1 9  

Ashton-Tate 
dBase IV 
MultiMate Advantage I I  
Borland 
Paradox R-Database 
Quauro 
Central Point 
PC Tools Deluxe 
DAC Software 
DAC-EASY Accounting 
5th Generation 
FastBack Plus 
Fox Software 
Fox Base + Development 
IMSI 
OptiMouse w/Dr. Halo I l l  
Logictech 
C7 Mouse w/Software 
ScanMan Scanner 
Lotus Development 
Lotus 1 - 2-3 

479 
289 

439 
1 49 

49 

59 

99 

1 99 

79 

79 
2 1 9  

299 

Xerox 
Ventura Publishing 2.0 

1200 Stand Alone Modem 569 

479 

Your Source for Hardware, Software & Peripherals 
In U.S.A. 

800-233-8950 
In Canada call: 800-233-8949 

All Other Areas call: 7 1 7-327-9 5 7 5  Fax call: 7 1 7-327- 1 2 1 7  
Educational, Governmental and Corporate Organizations 

Call toll-free: 1 -800-221 -4283 
CMO, 1 0 1  Reighard Ave., Dept. A 1 ,  Williamsport, PA 1 7701 

Over 400,000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED 
POLICY: Add )% (minimum $7.00) shipping and hand!- -M-·· MC ing. Luger shipments may require additional charges. Per-

M l c A o c o M P uTiii sonal and company checks require 3 weeks to clear. For ,... .. Aocn1,.0 cauNciL 
faster delivery, use your credi1 card or send cashier's check - --'=�--= 

or bank money order. Credit cards are not charged until  we ship. Pennsylvania 
and Maryland residents add appropriate sales tax. All prices arc U.S.A. prices and 
are subject to change. All items are subject to availability. Defective software will 
be replaced with the same item only. Hardware will be replaced or repaired at our 
discretion within the terms and limits of the manufacturer's warranty. We cannot 
guarantee compatibility. All  sales are final and returned shipments are subject to 
a restocking fee. We arc not responsible for typographic or photographic rrrors. 
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Battery-Powered 
Data Logger 

T he Tattletale Model 6 is 
a feature-packed data log­

ger for applications not only 
where AC isn't readily avail­
able, but where the machine 
sometimes has to run for 
months on end without atten­
tion. Manufacturer Onset 
Computer claims that an ap­
plication that takes two weeks 
to fill the power-switched 20-
megabyte h'ard disk drive uses 
only eight alkaline AA cells. 

The Model 6 offers up to 2 
megabytes of storage capacity 
for about the price of 28K 
bytes on the popular Model 5 .  
I t  has 1 1  1 0-bit AID chan­
nels, 14 individually program­
mable 1/0 lines, a UART (the 
RS-232C interface), four 
power modes, and its own 
operating system, TTBASIC. 

The 10-bit converter can 
sample and store all 1 1  chan­
nels at 100 Hz. Most of its 14  
individually programmable 
110 lines have optional alter­
nate functions, including 
counting, square wave gener­
ation, software UART, and 
shift register 1/0. 

A separate serial interface 
contains the drivers for the 
main 9600-bps UART. You 
offload stored results either 
using XMODEM or format­
ting with TTBASIC Print 
statements. 

TTBASIC is much like 
BASIC, as the name implies, 
but it has an in-line symbolic 
assembler. You can also tailor 
the speed-critical portions of 
your applications with assem­
bly language subroutines that 
you invoke directly from the 
BASIC program. 

A daughterboard accom­
modates signal conditioning 
and 1/0 expansion while it 
provides physical support and 
brings up power and the digi­
tal and analog 1/0 signals. One 
row of pins brings out inter­
nal bus lines, allowing you to 
add specialized hardware. 
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WHAT'S NEW 

H A R D W A R E  • O T H E R  

Onset Computer 's Tattletale data logger. 

Price: $ 1 750. 
Contact: Onset Computer 
Corp. ,  199 Main St. , P.O. Box 
1030, North Falmouth, MA 
02556, (508) 563-2267. 
Inquiry 1 174. 

Protect Expanded 
and Extended 
Memory 

T he UniSaver 100 is an 
uninterruptible power 

supply that provides power 
protection for LIM 4.0-com­
patible expanded and ex­
tended memory on your IBM 
XT, AT, or compatible 
system. 

In fact, it works to pre-

serve and restore the actual 
computer processes taking 
place in RAM at the exact 
point of power interruption, 
claims manufacturer Universal 
Vectors. 

When AC power is re­
stored to your computer, the 
contents of both the ex­
panded/extended memory files 
and the RAM/system board 
files are transferred back to 
your operating RAM. Then 
processing resumes exactly 
where it left off. 
Price: $1495 . 
Contact: Universal Vectors 
Corp. , 580 Herndon Pkwy. , 
Suite 400, Herndon, VA 
22070, (800) 777-7860; in Vir­
ginia, (703) 435-2500. 
Inquiry 1 175. 

Mouse Makes Lotus 1 -2-3 1 n put Faster 

A luxury mouse with an 
optical scanner add­

on, an audio module, and 
software makes it quick and 
easy to input vast columns of 
numbers into Lotus 1 -2-3 . 

The MarqMouse lets you 
input numbers as fast as you 
can move the mouse scanner 
across them and audibly rec­
ognize that the number is  
correct. That's about four 
times faster than the fastest 
accountant could possibly 
key those numbers into a 
computer,  the company 
claims. 

Besides the scanner com-

ponents ,  the MarqMouse 
provides many features, in­
cluding up to 600-dpi resolu­
tion, ballistic control (i.e. , if 
you move the mouse quickly, 
the curser jumps to atten­
tion; if you move it slowly 
and carefully, the cursor 
doesn't accelerate beyond 
first gear) . 

You also get 16 levels of 
gray scale, the transparent 
scanning window, and a fea­
ture for paintbrush-type 
scanning with wide strokes .  

When the MarqReader is  
upgraded for optical charac­
ter recognition (OCR), you 

Postmortem 
Diagnoses IC Faults 
in Seconds 

T he Postmortem card is  
an in-circuit diagnostic 

module for the IBM XT, AT, 
and compatibles that attaches 
to the bus and detects faults 
on every IC in the motherboard 
down to individual pins. 

A set of BIOS chips re­
places the motherboard BIOS 
for power-on self tests; a 
complete diagnosis of the en­
tire base RAM is also made. 
Manufacturer Swisscomp says 
that up to 98 percent of IC 
faults are detected-and in less 
than 30 seconds. 

When the Postmortem de­
tects a fault, it displays the 
code relating to the specific 
fault on an alphanumeric 
display. Or, if the video cir­
cuit is operational, it will 
display the diagnostic results 
on the screen. The manual has 
IC diagrams and an index for 
quick fault-finding. 
Price: $459. 
Contact: Swisscomp, Inc . ,  
5312-56th Commerce Park 
Blvd . ,  Tampa, FL 33610, 
(8 13) 628-0906. 
Inquiry 1 176. 

continued 

get numeric recognition of 
even handwritten numerals,  
the transparent window , and 
the audio feedback for accu­
rate input. 

The MarqMouse is com­
patible with the IBM XT, 
AT, PS/2s, and compatibles; 
youF system should have at 
least 256K bytes of RAM. 
Price: Mouse, $199; scan­
ner, $79 9 ;  OCR system, 
$1299. 
C ontact: Marq Technol­
ogies, 6285 Nancy Ridge 
Dr. , San Diego, CA 92 1 2 1 ,  
(61 9) 452-2373. 
Inquiry 1 177. 
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MICRO-CAP 111: 
/fl 

THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 

MORE SPEED. LESS WORK. 
MICRO-CAP III;" the third generation 

of the top selling IBM® PC-based interac­
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program's window-based opera­
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE­
like routines mean quickAC, DC, Fourier 
and transient analysis -right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener­
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe­
dance and conductance-even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 

Circle 235 on Reader Service Card 
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Schematic editor 

Monte Carlo analysis 
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Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS - supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules� CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495 .  Evaluation ver­
sions are only $150. 

Naturally, you'll want to call or write for 
a free brochure and demo disk. 

- - - - - -- - - -
- - - - - - - - - - - - -- - - - - - - - - -- - --- - ---- - - - -- - - - - -- - - - -

1021 S. Wolfe Road, 
Sunnyvale, CA 94086 
(408) 738-4387 
MICRO· CAP Ill is a rogisterod trademark ofSpectnan Software. 
HerCIIIes is a rogisterod trademark of Hercules Computer Technology 
IBM is a rogisterod trademark of lntemafional Business Machines, Inc. 
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Let Your  Fingers Do 
the Walking Th rough 
Turbo C 

Y ou can add a special 
menu to Turbo C ' s  main 

menu with Vizit! and have a 
host of C functions at your fin­
gertips. To use Vizit! ,  you 
select the type of function you 
need, and then browse 
through more than 400 func­
tions and descriptions .  

You can search by cate­
gory, by last used, or by wild 
cards. A quick reference to 
the C language is available, 
and an auto-insert feature in­
stantly types in functions. 

Vizit! runs on the IBM PC 
with DOS 2.0 or higher and 
5 8K bytes of RAM . 
Price: $49.95. 
Contact: Computer Ties, 
4948 Thunderhead, El 
Sobrante, CA 94803 , (41 5) 
223-6944. 
Inquiry 1111.  

C ross View 
Analyzes Vol u mes 
of Data 

C ross View is a data­
analysis tool that works 

by identifying key patterns in 
large volumes of data. It offers 
an unlimited, multidimen­
sional view of your data. 

You first collect data from 
micro, mini, or mainframe 
computer sources, and Cross­
View compresses it with its 
Transformation Module. The 
Analysis Module lets you view 
and analyze any cross section 
of the array by identifying 
cells, rows, columns, and 
pages from the data elements. 
You can also revise the view 
with just a few keystrokes, 
according to DataEase.  

Cross View analyzes data 
using advanced compression 
and access methods such as 
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The Vizit! menu offers over 400 Turbo C functions. 

tensorial analysis, using vec­
tor-processing technology 
and n-dimensional geometry, 
which are transparent to the 
user. The program stores only 
unique values within the data 
set, rather than each of the 
records, thus reducing the 
size of the data file. 

Cross View runs on the 
IBM PC with at least 640K 
bytes of RAM and DOS 3 .0  
or  higher. The company rec-

ommends a hard disk drive 
and a CGA monitor. 
Price: Single-user version, 
$2000; multiuser server pack 
for up to six users, $3000; 
workstation pack for three ad­
ditional users, $1000. 
Contact: DataEase Interna­
tional, Inc . ,  7 Cambridge Dr. , 
Trumbull, CT 066 1 1 ,  (800) 
243-5 123; in Connecticut, 
(203) 374-8000. 
Inquiry 1 107. 

Bui ld  a Bridge to Windows 

I I M icrosoft Windows, un-
like other windowing 

environments such as Quar­
terdeck's DESQview, has 
never exactly been friendly 
to applications that aren't  
written specifically for it .  
Although it's possible to run 
popular applications such as 
Lotus 1-2-3 or dBASE in a 
system that uses Windows, it 
requires extra steps, and you 
need to exit Windows. 

But help is on the way. 
Softbridge Microsystems is 
s hipping Bridge/286 and 
Bridge/386, programs for 
integrating non-Windows­
specific applications into the 
Windows environment. You 
can think of the programs as 
a sophisticated batch lan­
guage that lets you integrate 
both Windows and non-Win­
dows appl ications u nder 

Windows' common graphi­
cal user interface. 

Besides features that are 
similar to DOS' s familiar 
batch language, Bridge also 
allows you to design custom 
menus and dialog boxes, and 
set up sophisticated connec­
tions including interapplica­
tion messages. It's all done 
using a standard ASCII file. 
The Bridge program itseif is 
actually a Windows pro­
gram that makes it appear 
that a l l  appl ications on a 
system are running under 
Windows. 

Both versions of Bridge 
work with all major DOS ap­
plications ,  but Bridge/386 
t a ke s  advantage of the  
803 8 6 ' s  power to deliver 
true multitasking of both 
Windows and non-Windows 
applications.  

GCLISP Developer 
U pg raded 

G old Hill Computers has 
what it claims is a faster 

and smaller version of 
GCLISP Developer, a Com­
mon Lisp that offers an im­
proved graphical environment 
and support for Gold Hill 
Windows. 

Version 3 . 1  runs 20 per­
cent faster and uses up to 40 
percent less memory than 
version 3.0,  according to the 
company. Another enhance­
ment is that it generates code 
faster. 

GCLISP Developer 3. I 
runs on 80386-based IBM PCs 
with at least 640K bytes of 
RAM and at least 3 megabytes 
of extended memory. 
Price: $1995. 
Contact: Gold Hill Com­
puters, Inc . ,  26 Landsdowne 
St. , Cambridge, MA 021 39, 
(6 1 7) 62 1-3300. 
Inquiry 1 108. 

continued 

.1 igi_:' 
Bridge/286 works with all 

80286-based systems and re­
quires Windows/286. 

Bridge/386 requires an 
803 86-based system and 
Windows/386. 

Softbridge has also devel­
oped the Bridge Tool Kit, 
with specific interfaces for 
Microsoft Excel, dBASE III, 
and both C and assembly lan­
guage.  Accordi ng to the 
company, an OS/2 version of 
Bridge for Presentation 
Manager will  be available by 
the middle of this year. 
Price: Bridge/286,  $ 1 49 ;  
Bridge/386,  $299;  Bridge 
Tool Kit, $695. 
Contact: Softbridge Micro­
systems Corp . ,  1 25 Cam­
b r i d gePark D r . ,  C a m ­
bridge, MA 02 1 40 ,  (6 17)  
576-2257. 
Inquiry 1 106. 
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Cut loose from the LAN tangle with SCO XENIX and SCO FoxBASE + !  
With industry-standard scoT· XENIX® System v and 

SCO FoxBASE+,T" you'll enjoy a real multiuser system 
that runs your existing dBASE III PLUS® code faster, easier, 
more reliably-and at half the cost! 

Greater Performance. With only a single PC and none of 
the traffic overhead required by a LAN server, 
The SCO Solution is lean and fast. Users 
share SCO FoxBASE+, applications, and 
data files via inexpensive terminals-all 
with greater performance. 

Greater Profitability. The SCO Solution gives 
you more for your money for greater profit­
ability. An 8-user SCO XENIX system costs about 
half as much as an 8-user LAN- and adding /";;;--.. ' t 

each new user costs two-thirds less! ·,. ____ / 

Enhanced dBASE III PLUS Functionality. SCO FoxBASE+ works 
just like dBASE III PLUS, only better. It reads and writes the same 

data files, and runs your source code at compiled speed­
without having to compile-for a shorter development cycle. 

Future Compatibility. An SCO XENIX system protects your 
investment because future compatibility is built in. 

By migrating your dBASE III PLUS applica­
tions to The SCO Solution, you can cut 
your costs and increase your profits­
both today and tomorrow. 

So cut loose from LANs and relax with 
a real multiuser solution - The SCO 

Solution-SCO XENIX and SCO FoxBASE+ ! 

Greater Reliability. Because an SCO XENIX : :.;:::. . Relax with 
system is more reliable than a LAN, you'll spend ..._____ . The SCO Solution 

SCO FoxBASE + is also available for larger UNIX8 systems, and 
FoxBASE + is available for DOS systems. 

less time solving LAN problems and more time 
creating SCO XENIX-based solutions. 

Easier to Administer. SCO XENIX systems can be easily adminis­
tered by end users. LANs are much more complicated-multiple 
PCs, multiple PC configurations, and multiple sources of failure. 

Circle 286 on Reader Service Card (DEALERS: 287) 

sea XENIX System V and the sea XENIXjamily Q/ sqftware solutions are available for a/1 80286- and 80386-based industry-standard and Micro Channel� computers. 

sco _and theSCO Jogoaretrademarb:ofTheSantaCruzOperation, Inc. Micro Channel is a trademarkrflntematlonal Business Machines Corporation. d&\SE Ill PUIS Is a registered trademark ofAshton-jlte. XENIX is a registered trademark of Microsoft Corporation. foxB.A.SE• is a trademark 
of (;,T. Fox SofrNare, Inc. UNIX is a registered trademark of AT&T. 10/88 
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But they're not all switching 
to the database management 
system you might expect. 

In a recent industry 
survey,* two-thirds of the 
respondents who intended 
to buy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci­
dentally, two-thirds of recent 
R:BASE® buyers have used 
another DBMS before. 

Why are they switching 
to R:BASE? 

Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users find that 
the friendly facade of other 
software is fine for questions. 
But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE, you 
can handle all your data 
management (not just queries) 
without learning a single 
command. Our Prompt By 
Example (PBE) lets you point­
and-pick, then R:BASE does 
the work. 

When you find that you're repeat­
ing yourself, you automate simply by record­
ing your actions in a macro file. 

Or use our application generator 
to quickly create complete, correct business 
programs without touching a line of pro­
gram code. 
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Data is data, but 
information is power. 

R:BASE gives you that power. 
And even impartial judges seem 

to agree: PC Magazine, Sqftware Digest, 
Datapro and I'lfbWorld all just gave 
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R:BASE their highest marks. And networking is free for up to three 
Because to its ease-of-use, users. It's also easy, so any single-user 

R:BASE adds speed, functionality application can be run on a multi-user 
and data integrity in a combination LAN with a single command. And our 
you don't get with dBASE, Paradox, advanced concurrency control, unlike 
DataEase, Oracle or any of the earlier-generation auto-refresh 
other con
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: IS optimize tOr } .. networ to Its nees w en you 
speed.' with an intermediate co.de • • h expand with. o�r Six-Pa�k or 
compiler that makes your apph- Network Unlimited versions. 
�tiO!JS su:.g. And a true com- cltlapao Applications that j·ust pller Is on Its way. --· ..1 , . 

You can use its English- wont qwt. 

based language in command INFO R:BASE is the second -largest sell-
mode, to modify programs VVORLD ing PC DBMS in the world, and it's 
R:BASE writes for you, or to backed by all the training, service 
write your own solutions from scratch. and third-party support you'll ever need. 

Simple menus, prompts and It's providing end-uselis with the 
our "paint-the-screen'' techniques make information they need in large businesses 

R:BASE BUYERs sophisticated and small. On stand-alone PCs and in 
� 

30'1o 

20'1o 

10'1o 

-DBMS- �.... screens, forms and networks sharing data with minis and 
reports quick and mainframes. In insurance and real estate 

,---
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easy to create. With companies, factories and universities, 
R:BASE forms, you government DO II can view and offices and the 
update data from storefront down • 
several tables at the the street. w r-� � 

NEVER <ZIMI Z·UIMI 1-ZYHS Z+YHS same time. Create Check out =:: 
computed fields. Include scrolling regions what R:BASE -

so you can work with all the data from can do for you 
other tables. Add rules for data integrity. with your local 

And R:BASE is relational, so your dealer, or write: 
rules stay with the tables-applications Microrim, Inc., 
can't avoid or change them. And forms P. 0. Box 97022, 
can be set up to cascade changes through Redmond, 
related tables. So you can trust the infor- WA 98073-
mation you get. 9722. 

We also give you an SQL imple­
mentation that even novices can use to 
create simple yet powerful queries. 

Call l-800-624-0810 today. 
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•computer & Software News. 9/5/88. Microrim and R:BASE are trademarks of Microrim, Inc. Other 
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Schematic Design 
with Extended 
Memory 

T he original CapFast 
CF l OOO schematic design 

program from Phase Three 
Logic is now available in a ver­
sion that bundles what used 
to be a 1 6-megabyte extended­
memory option package. The 
new program also includes a 
packaging program that as­
signs reference designators and 
pin numbers to physical 
packages.  And CF l OOO now 
supports the Apple Laser­
Writer and HP Laser Jet. 

Other features included 
with the new CapFast are a 
schematic editor, a general­
purpose symbol editor, a 2000-
part symbol library, a parts 
list program, and interfaces to 
many printed-circuit-board 
CAD systems. 

The program runs on the 
IBM PC or PS/2 with up to 1 6  
megabytes of extended 
memory. 
Price: $495. 
Contact: Phase Three Logic, 
Inc . ,  1 600 Northwest !67th 
Place, Beaverton, OR 97006, 
(503) 645-03 1 3 .  
Inquiry 1 118. 

CapFastflexible property editing. 

A Math Assistant 

D irect from Hawaii  
comes a program to help 

you with algebra, trigonom­
etry, calculus, and matrix al­
gebra. Derive goes beyond 
statistics programs, the com­
pany reports, by performing 
two- and three-dimensional 
plotting, integer factoring, 
and more. 

As a sort of expert system, 
the program includes probabil­
ity, statistical, and financial 
functions. 

The program is menu-

I� Three for the Meas u re 

lr c onverting units of mea-
surement from one sys­

tem to another is always a 
pain, especially with the dif­
ferent systems used in differ­
ent parts of the world, and 
for various scientific disci­
plines. The past few months 
have seen a rush of programs 
that use your computer to do 
jobs l i ke these . Here are 
three: 

l · l'  A ccording to Geoc;omp, 
SI Plus (Standard Inter­

national Units Plus) contains 
all the unit conversion fac­
tors commonly used by engi­
neers and scientists, as well 
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as those involved in educa­
tion, commerce, and design. 
SI Plus has over 80 classes of 
u n i t s , and the  company 
claims over 70,000 different 
conversions are possible. SI 
Plus runs on the IBM PC. 
Price: $79. 
Contact: Geocomp Corp. ,  
66 Commonwealth Ave . ,  
Concord, MA 01742, (800) 
822-2669 ; in Massachu­
setts, (508) 369-8304. 
Inquiry 1 1 13. 

F or you Mac users, Con­
vertUnits is a unit-con­

version program that's  avail­
able in both desk accessory 

driven and runs on the IBM 
PC with 5 12K bytes of RAM 
and DOS 2 . 1  or higher. It is 
available in 5 1;.1 - or 3 1/2-inch 
versions .  
Price: $200. 
Contact: Soft Warehouse, 
Inc . ,  3615 Harding Ave. ,  Suite 
505, Honolulu, Hawaii 
96816,  (808) 734-580 1 .  
Inquiry 1 116. 

Math on the Mac 

M aple, a mathematics 
program that previously 

ran on workstations and 

. 

and HyperCard stack ver­
sions. GraphicText Applica­
tions claims the program 
contains over 1500 different 
measurement units. 

Convert Units runs on any 
Mac with at least a megabyte 
of RAM. The HyperCard 
stack version occupies 242K 
bytes and requires Hyper;­
Card 1 .2 or higher. 
Price: Desk accessory or 
HyperCard stack, $59 . 95 ;  
both versions,  $74.95. 
Contact: GraphicText Ap­
plications, 815 Princess Ave. ,  
Vancouver, BC, Canada V6A 
3E5, (604) 255-8077. 
Inquiry 1 114. 

mainframes, is now available 
in version 4.2 for the Macin­
tosh. The program was devel­
oped by the Symbolic Com­
putation Group at the 
University of Waterloo in 
Canada to perform computa­
tion including integers, ratio­
nal numbers, polynomials, 
tensor manipulation, symbol­
ic and numeric approximation, 
indefinite integration, statis­
tics, linear algebra, calculus, 
and differential equations .  

The program comes with a 
library of over 1500 mathemat­
ical functions, which you can 
modify or extend. 

The Mac version of Maple 
includes a Session Window 
where commands and results 
are entered and displayed; a 
Text Window, where you de­
velop commands, annotation, 
and programs; and a Graph­
ics Window that you can scale 
and size. 

Maple 4.2 runs on the 
Macintosh with at least I 
megabyte of RAM and a hard 
disk drive. 
Price: $395 . 
Contact: Brooks/Cole Pub­
lishing Co. , 5 1 1  Forest Lodge 
Rd. ,  Pacific Grove, CA 
93950, (408) 373-0728. 
Inquiry 1117. 

continued 

F inally, there's UNIT­
ize, which is shipped in 

both desk accessory and ap­
plication versions and runs 
on the Mac. The program 
lets you choose from !pore 
than 1 50 of the most com­
monly converted quantity 
sets. UNITize also lets you 
c re ate you r own custom 
quantity sets, or create cus­
tomized versions. 
Price: $59.95. 
Contact: Rainbow Bridge 
Software, Inc. , 4243 Hunt 
Rd. ,  Suite 2 10,  Cincinnati, 
OH 45242, (800) 548-887 1 ;  
in Ohio, (5 1 3) 984-6861 .  
Inquiry 1 1 15. 
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X® UNIX VS. OS/2 
Architecture can make or break a computer system. 
Don't make your systems bear the 
brunt of massive, monolithic monsters 
l ike U nix or OS/2. I nstead , bui ld your 
systems with QNX. The lean , efficient 
OS that's flexible enough to support 
any application. 

MULTIUSER, MULTITASKING, 
NETWORKING, AND MORE • . •  QNX 
is both multiuser and multitasking. 
OS/2 isn't  multiuser. Unix may be 
multiuser and multitasking, but it wi l l  
hog a huge chunk of your hard disk and 
system memory. And neither Unix nor 
OS/2 can do integrated networki ng. 

QNX, on the other hand, hums along 
using an efficient 150K of RAM, yet 
provides a powerful multiuser, multi­
tasking, and integrated networking 
environment. 

TRUE DISTRIBUTED PROCESSING. 
A QNX-based PC LAN lets any user 
share any resource on the network­
programs, data, devices, even CPUs ­
without going through the bottleneck 
of a central file server. With QNX you 
get mai nframe power at micro prices. 

ADDED VALUE FOR VARS. QNX is 
flexible enough to run on any mix of 

PCs, ATs, PS/2s, with or without dumb 
terminals. Even diskless workstations 
are supported. So whether you start 
small or grow to mainframe proportions, 
you can easily build and maintain 
powerful ,  fault-tolerant systems with­
out spending a fortune on hardware. 

REALTIME PERFORMANCE. Only 
QNX combines the performance of a 
dedicated realtime executive with the 
convenience of a rich development 
environment that includes a host of 
utilities, C compi ler, full-screen editor, 
symbolic debugger, and multiple ful l ­
screen windows. 

DOS SUPPORT. For those who need 
their daily dose of DOS, QNX allows 
a DOS application to run as a single 
task on each PC on the network. 

FREE TECHNICAL SUPPORT. While 
users of other operating systems have 
to cough up hefty fees for support, QNX 
developers enjoy free hotline support 
and free BBS access. You'l l  get prompt 
answers to your questions and you' l l  
share ideas and insights with fellow 
developers in the QNX community. 

It's time to make the move to QNX. 
Circle 213 on Reader Service Card 

THE ONLY MULTIUSER, MULTITASKING, 
NETWORKING, REALTIME OPERATING 
SYSTEM FOR THE IBM PC, AT, PS/2, 
AND COMPATIBLES 
Multiuser 10 (32) serial terminals per PC (AT) 

Multitasking 64 (150) tasks per PC (AT) 

Networking 

Realtime 

Message 
Passing 

C Compiler 

Flexibility 

PC-DOS 

Cost 

2.5 Megabit token passing. 
255 PC's and/or AT's per 
network. Thousands of users 
per network. 

4,250 task switches/sec (AT). 

Fast intertask communication 
across the network. 

Standard Kernighan and Ritchie. 

Single PC, networked PC's, 
single PC with terminals, 
networked PC's with terminals. 
No central servers. Full sharing 
of disks, devices and CPU's. 

PC-DOS runs as a QNX task. 

From US $450. 
Runtime pricing available. 

For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 

Quantum Software Systems Ltd. · Kanata South Business Park •175 Terrence Matthews Crescent • Kanata, Ontario, Canada · K2M 1W8 

ONX is a registered trademark of Quantum Software Systems Ltd. The UNIX Operating System is a registered trademark of AT&T. IBM, PC, AT, XT and PS/2, PC· DOS and OS/2 are trademarks of International Business Machines. 



Presentations on 
the Mac Desktop 

P resentationPro runs on 
the Mac and is compatible 

with Crosfield Design Sys­
tems' computer slide-produc­
tion equipment. You can 
create presentations on your 
Mac and send the files to a 
Crosfield Design Systems de­
sign station for enhancements 
or to a Crosfield film recorder 
for imaging. 

The program offers user­
definable formats and style­
sheets. You have global con­
trol over background colors, 
including 10 predesigned 
custom backgrounds, plus the 
ability to have custom back­
grounds created. You can im­
port object-based PICT files 
with proportional or random 
scaling or positioning. 

PresentationPro runs on a 
Mac with 1 megabyte of RAM. 
Price: $295 . 
Contact: StradeWare Corp . ,  
12600 West Colfax Ave. ,  Suite 
B 1 10, Lakewood, CO 
802 1 5 ,  (303) 232-8282. 
Inquiry 1123. 

WHAT'S NEW 
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PresentationPro works with the Crosfield Design System. 

U n ix Project 
Management 
on the Mac 

M icro Planner for the 
Macintosh now comes in 

a version that runs under 
A/UX, enabling you to take 
advantage of the networking, 
file sharing, and centralized 
storage capabilities of a Unix 
host computer system. You can 
access data from a Unix host, 
create project management 

modules on the Mac, and 
then share the information 
with others on a Unix-based 
network. 

Micro Planner uses the 
critical-path method for deter­
mining schedules and pin­
pointing critical deadlines and 
potential problem areas with­
in a schedule. Logic diagrams 
show the sequence and inter­
relationships of tasks in a proj­
ect. You also have the ability 
to select the best use of people, 
equipment, and money for 
single or multiple projects 
using the resource analysis 
method. 

ZI Pping around the U . S .  The program supports 
"what-if" analyses and in­
stantly recalculates schedules 
and budgets when you revise 
your input. You can compare 
different what-if scenarios 
on-screen. 

T he ZIPwhere program­
m�r' s  toolkit from Ef­

fective Data Solutions helps 
you with business chores 
such as address processing, 
inquiry handling ,  invoice 
processing, shipping and de­
l ivery, and sales manage­
ment. 

The toolki t  i ncludes a 
f).lnction library and data file 
that let your programs re­
trieve, check, and manipu­
late ZIP codes . ZIPwhere 
also determines the local  
time of any place in the U.S .  
or  the time difference be­
tween any two places. And it 
can calculate the distance 
between any two points in 
the U.S .  

Your program specifies 

88 B Y T E • MARCH 1989 

the name and location of the 
ZIPwhere Data File, and 
then .you have access to all 
ZIPwhere functions . The 
company reports that a file 
with all data items included 
requires less than 1 mega­
byte of storage. A minimum­
configuration file requires 
only 53K bytes. 

ZIPwhere runs on IBM 
PCs running DOS 2 . 1  or 
higher. 
Price: $ 1 39 ;  one update, 
$39; two semi-annual up­
dates, $59; four quarterly 
updates, $99. 
C ontact: Effective Data 
Solution s ,  28225 Agoura 
Rd . ,  Agoura H i l l s ,  CA 
9 1 30 1 '  (800) 777-88 1 8 .  
Inquiry 1 122. 

Micro Planner is also 
available in an IBM PC ver­
sion, and you can use files on 
either platform, according to 
Micro Planning International. 
The Macintosh version runs on 
the Mac 5 12KE, Plus, SE, 
and II. The IBM PC version re­
quires Windows and runs on 
any PC that supports Windows. 
Price: Mac or PC version, 
$595. 
Contact: Micro Planning In­
ternational, 235 Montgomery 
St. , Suite 840, San 
Francisco, CA 94104, (4 1 5) 
788-3324. 
Inquiry 1126. 

Organ izat ionware 

I n describing Vortex, Robo­
tronics coined the term "or­

ganizationware. "  The pro­
gram is an information 
management system that 
combines a database with soft­
ware that you use regularly. 

The program comes with 
two word processors, a com­
munications program, an im­
port/export utility, and a vari­
ety of business-oriented 
modules. 

Vortex run on the IBM PC 
with 640K bytes of RAM and 
DOS 3 . 3  or higher. · 
Price: $595 . 
Contact: Robotronics, Inc . ,  
1 1 103 San Pedro, Suite 107 ,  
San Antonio, TX 78216 ,  
(5 12) 344-55 1 1 . 
Inquiry 1124. 

ProQube Goes 
Th ree-Di mensional 

F ormalSoft's  new spread­
sheet, ProQube, is the 

successor to QubeCalc. The 
new three-dimensional spread­
sheet provides 512  rows by 
5 12 columns by 5 12 individual 
pages in its worksheet. The 
program has the ability to ro­
tate and slice across multiple 
sheets, allowing you to view, 
enter, and manipulate data 
from multiple worksheets on 
the same screen. 

ProQube also has presenta­
tion-quality graphics, which 
include the ability to generate 
3-axis bar and area charts with 
various fonts and colors ,  ac­
cording to FormalSoft. 

ProQube runs on the IBM 
PC with 640K bytes of RAM 
and DOS 2.0 or higher. 
Price: $247 .50. 
Contact: FormalSoft, P.O. 
Box 1 9 1 3 ,  Sandy , UT 84091 ,  
(80 1 )  565-0971 .  
Inquiry 1125. 

continued 



3X·LINK1 6 
the LAN ALTERNATIVE ! 

You have multiple PCs, laptops, PS /2s® and ATs. Some 5 1/411 and some 3 1/211 computers. 
You need to move files between any and all of them . . .  3X-LINK1 6® IS FOR YOU. 

BESIDES, 3X-LINK1 6® allows you to share printers and automate backups. 

3X·LINK1 6, 3X-LINK1 6 outperforms the competition 
Your file transfer solution .. . .  

e is u p  and running i n  seconds. 
e connects up to 16 compatible micros through 

their parallel ports. 
• allows you to attach your printer through the 

same port. 
e transfers fi les at 500,000 bps. 
e copies files from remote micros in background, 

without interrupting remote programs. 
• supports cables up to 400 feet. 

In addition, 3X-LINK1 6 . . .  

e automates repetitive file transfers with its 
autoscript features. 

• allows you to send messages to any connected 
PC with its internal E-Mail system. 

• lets you share any connected printer with its 
spooling option. 

SUMMARY OF FEATURES 3X-uiiK1&• Lap-Link" Brooklyn Bridge 

Maximum number of PCs l inked 1 6  2 2 
Connects to paral le l  port Yes No No 
Transfer speed (bps) 500,000 1 1 5,000 1 1 5,000 
Transfers in background Yes No No 
Shares pri nters in  background Yes No No 
Dual window interface Yes Yes Yes 
Cable supplied 1 2 Ft. 6 Ft. 6 Ft. 
Automated file transfer Yes No No 
Check space before sending Yes No No 
Internal E-Mai l  system Yes No No 

THE CHOICE IS YOURS ! 
3X-LINK1 6 comes complete with 3 1 /2" and 5 1 /4" 
software diskettes, parallel connectors, and a 1 2  
foot cable . . .  all you need to connect two PCs for 
only $1 99. Additional stations can be added for 
$1 39 each. 
And you get our 30-day money back guarantee to 
insure your  satisfaction.  
The only thing easier than choosing 3X-LINK1 6® is 
using it. 
For more information or to order 3X-LINK1 6® , 

contact your local dealer or cal l :  800·327·971 2, 
or FAX: (201 ) 592-0908, or in  N .J. :  (201 ) 592-6874 

3X-LINK16, PS/2, Lap-Link, Brooklyn Bridge are registered trade marks 3X·LINK 1 6  
Through parallel port TO P R I N T E R  of 3X-USA, IBM, Traveling Software, White Crane Systems. 

3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-97 1 2  
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Introducing the new small footprint FlexCache Z-Series. For fruitful comparisons. 

Models 

MlcroproceSSOf 

Bench Mark· 

) 
D D 

Opt. Mo!I'ICoProceuor 
Memory <RAM 

Storage 
1.44MB. 3 l/2' F 

1.2MB. 5 l/4' F 
Fixed Disk Opt 

Video 

$2699.00 
ALR® Compaq® 
FlexCache Deskpro 
SX386-Modl0 286 · ModlO 

80386SX 80286 
16MHz 1 2MHz 
16KB. .] wait state 
82385 Cache 

3.36 Mlps 1.93 Mips 

80387SX 16MH< 8028712MHz 

1MB ��oble ro 
640K � 10 

1 Optional (5275.00) 
Optional ($225.00) I 
40t.1B< 28ms 0.18<3()-ns 

16 bitVGA 
aoo x <OO 

$3799.00 
ALR ® Compaq® 
FlexCache Deskpro 
2Q386Z-Moo.IO 3865-Mod.IO 

80386 80386sx 
20M Hz 1 6MHz 
64KB, EE 82385 
Cache 

4.78 Mips 2.49 Mips 

80387. Weltek 80387sx 

1MB ���obloro IMB �;�•o 

I Optlonol ($275.0:)) 
Optional (5225.00) I 
40MB<35ms. 20M8<29mS. 
120MB<28ms 40MB<.3Cms 
16 biiVGA VGA 640 X 480 
aoo x 100 

$5 1 99.00 
ALR® Compaq® 
FlexCache Deskpro 
25386Z-Mod.10 20e- Moo. 10 

80386 80386 
25M Hz 20M Hz 
64KB.EE 82385 32KB 
Cache Cache 

6.07 Mlps 4.60 Mips 

80387. Weitek 80387. Weitek 
1MB ��ro 1MB �� ro 

I Optional (5275.00) 
Opl1onol <S225.00J I 
40MB<35mS. 40tv\B<JCms. 
12ClfviB<28ms 1101\-1B<25ms 
16bUVGA VGA bdO X 480 
aoo x 100 

Prices end speclllcotions ore subject to change. Verity with monufoc!Uter. 

Compaq and Compaq Deskpro 286. 386s and 20e ore registered trademarks of Compaq Computer Corp. PC-Kwik Is a registered trademark of 
Multlsott Corp. Deskvlew 386 is a registered trademark of Quarterdeck Office Systems. 
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Award 
Winning 
Flex Cache 
Architecture. 
With ALR 's 
award winning 
design, the Z-Series 
incorporates the 
most advanced form 
of cache management .  



It's a fruitless 
• comparison 

when 
R is the 

obvious choice. 
ALR FlexCache 

SX386Z 

No one compares . >�·., 
with our three ((3''� 
year warranty. .. . .. "'' .. / 
ALRs quality is backed by 
an unprecedented three year 
warranty on all main CPU 
boards and a full one year 
warranty on entire systems. 
We also offer extended 
warranty programs and 
on-site servicing. 

And theres 
comparably more. 
Each system includes PC­
K wik®. The disk caching 

utility voted PC Magazines 
Editor's Choice. 
In addition, Info World§ 
product of the year, 
DESQview 386®, the power­

ful multitasking and win­
dowing program is included 
with the FlexCache Z 
systems until May 31,  1989. 

For more information on the 
FlexCache Z-Series or the 

Circle 12 on Reader Service Card (DEALERS: 13) 

- -----

name of your local authorized 
ALR reseller please call: 

1-800-444-4ALR 

Advanced Logic Research, Inc. 
9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX:(714) 581-9240 
For our Canadian office: 1-800-443-4CAN 
For our UK office: 1-800-444-4ALR 
For our Singapore-Asia/Pacific office: 
(65) 258-1286 FAX: (65) 258-1285 
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DataLAN PC 
Network 

D ataLAN is compatible 
with DOS, the IBM PC 

LAN Program, and other 
MS-NET -compatible network 
operating systems, according 
to Datapoint. The program 
supports Novell record-lock­
ing protocols and uses the 
NETBIOS application pro­
gram interfaces. It works with 
Ethernet, Token Ring, and 
ARCNET. 

The program can run 
using nondedicated servers. In 
addition, Datapoint has also 
introduced a dedicated server. 
The multitasking server can 
cache up to 32 megabytes and 
supports up to 12 gigabytes. 
An unattended network archi­
val server supplies the back­
up, which supports up to 35 
gigabytes of archival storage. 
Price: Four-user version, 
$595; eight-user version, 
$ 1 195; 255-user version, 
$1995; dedicated server, 
$2495. 
Contact: Datapoint Corp . ,  
9725 Datapoint Dr. , San 
Antonio, TX 78284, (800) 
334-9968; in Texas, (5 12) 
699-7000. 
Inquiry 1129. 

WHAT'S NEW 

S O F T W A R E  • C O N N E C T I V I T Y  

Receiving messages with DataLAN. 

Micro-to-Mainframe 
File Transfer 

W orking with Digital 
Communication Asso­

ciates' IRMAlink, FT/Ex­
press transfers files from IBM 
mainframes and IBM PCs 
faster than any of its current 
file transfer products,  the 
company reports. The program 
comes in two versions: one 
supports the VM/CMS operat­
ing system, and the other 
supports the MVS/TSO operat­
ing system. 
Price: CMS or TSO version, 
$9000 per CPU plus $ 1 800 for 

yearly maintenance license. 
Contact: Digital Communi­
cations Associates, Inc . , 
1000 Alderman Dr. ,  Alpha­
retta, GA 3020 1 ,  (404) 
442-4000. 
Inquiry 1131. 

Face-2-Face 

R ecently, a slew of re­
mote control software 

programs have appeared on 
the market. Face-2-Face is an­
other, but this one has the 
ability to communicate with 
Carbon Copy Plus. 

From Mac to PC and Back 

Face-2-Face is written in 
assembly language and uses as 
little as 65K bytes of RAM 
on an IBM PC. The program 
comes preconfigured for a 
variety of standard moderns .  T h e  Mac Mail Gateway 

lets you send electronic 
mail between Macs and PCs 
over the Banyan V I N ES­
based Network Mail  and 
QuickMail .  The Gateway 
consists of the l istener and 
the bridge. The l istener runs 
as a VINES service on Ban­
yan's VINES/386 or 80386-
based servers. The bridge 
runs with the QuickMail Ad­
ministrator program on a 
nondedicated Mac. The two 
communi c ate u s i ng the  
AppleTalk networking pro­
tocol. You can connect Macs 
directly to the VINES server 
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via Ethernet or through an 
Ethernet-to - L o c a l  Ta l k  
bridge. 

Banyan reports that the 
Gateway is easy to install 
and requires no administra­
tor i ntervention . With the 
Mac Gateway, you can also 
t a ke advantage of other 
VINES mail gateways, such 
as SoftSwitch and EasyGate 
Fax, according to Banyan. 
Price: $795. 
Contact: Banyan Systems, 
I nc . ,  1 1 5 F landers Rd . ,  
Westboro, MA 0 1 58 1 ,  (508) 
898-1000. 
Inquiry 1127. _ J 

The program was written 
with laptops in mind, accord­
ing to Modern Controls. A 
phone book included with the 
program has a field for area 
codes: You type an area 
code, and the phone book 
automatically dials the 
number. 
Price: Host end, $149; re­
mote end, $99. 
Contact: Modern Controls,  
432 North Clark St. , Suite 
202, Chicago, IL 60610, 
(3 12) 321-0018 .  
Inquiry 1128. 

Vaccinate 
You r  Fi le  Server 

F oundationWare, the 
maker of Corporate Vac­

cine, has a vaccine for your 
file server. The program, 
called Certus, works with 
most network operating sys­
tems and hardware, accord­
ing to the company. 

When installing a LAN, 
the manager uses Certus to 
create a database of signature 
checks of programs approved 
for a given user or worksta­
tion. The database then veri­
fies the integrity of all pro­
grams before loading them into 
memory, FoundationWare 
reports. 

The program monitors and 
audits systems used and keeps 
logs of all software use. It 
will intercept malicious or ac­
cidental attempts to write 
damaging information to hard 
disks. 

The company reports that 
Certus is the only product that 
can automatically recover 
file servers or hard disks from 
crashes due to damaged par­
tition tables , boot tracks,  File 
Allocation Tables, root 
directories, and CMOS infor­
mation. This automatic re­
covery feature, however, does 
not work on Novell file 
servers or other file servers 
with non-DOS partitioning 
and formatting. Foundation­
Ware expects to solve this 
problem in a future version of 
Certus. 
Price: $495. 
Contact: FoundationWare, 
Inc . ,  2 1 35 Renrock Rd. , 
Cleveland, OH 441 1 8, (800) 
722-8737; in Ohio, (216) 
932-77 17 .  
Inquiry 1130. 

continued 



Make your 
point.without 
a trace.ol�' 
dou&t• · 

Wirfi· llie ·new 
t.IIPAD PWS 

• ser1es. 

ance e 
Comp.ar xample� the sleek !Q012' 

and 9018 mo<ilels (shown below) whie:n 
contai:a HI's exclusive tilt-eorrecti(m 
feature. This unique feature lets you 
use the stylus like a pencil-:ao need 
to hold it in an awkward perpendicular 
position. HI's tablet captill'es only 
the points · touched by the tip of the 
stylus, so you can make menu selec­
tions, create freehand drawings, move 
the sc:reen eilli'sor, or edit pixel-by­
pixel7" wit,hout a trace of doubt. , 

If you prefer a handheld cursor, you'll 
find HI's ·new'fo'UF-b.utton cursor Has 
tN.e same pin-point precision. (Y(m'll 
also like the way it feels in your hand.) 

The HIPAD Phis digitizers are 
compatible with both yow CAD and 
graphics systems. Each model proc­
esses coordinates rapidly (up to 200 
pairs per second) and has a resolution 
of up to 2,540 lines per inch. This all 
adds up to J:iigH performance and 
accuracy -and it ·means y:ou won't be 
replacing your tablet to meet the 
high-resolution demands ofthe future. 

. And, with IJfi.ces Hke $495 * for tile 
12" x 12" tablet a:nd $795 * for the 12 '' 
x ll8" tablet, HIPAD Plus is affordable. 
Make your point without a trace of 
doubt. For details, ca:ll 1-8@0-444-3425 
or 512-835-0900. 



CADvance 
U pgraded 

T hree-dimensional capa­
bility, information man­

agement, and expanded me­
chanical and international 
engineering features have 
been added in the latest version 
of CADvance. 

Version 3 .0  uses Visual 
Guidance System's user inter­
face, which makes it possible 
to use any three-dimensional 
program, according to lsi­
CAD. The interface also offers 
a three-dimensional refer­
ence grid, a dynamic working 
plane, and a three-dimen­
sional cursor that helps you to 
see your drawings on-screen 
as three-dimensional images. 

CADvance 3 .0 offers a 
two-way link with dBASE II 
Plus. This eliminates the 
two-step process of converting 
CAD files to ASCII, then 
ASCII to database, according 
to lsiCAD. 

CADvance 3.0 runs on the 

CAD on the Mac 

F lexiCAD is a two-di­
mensional CAD pro­

gram for the Macintosh. It is 
the first product from the 
new Amiable Technologies. 

The CAD and d raft ing 
program takes advantage of 
the icons and windows envi­
ronment of the Macintosh. 
The program offers un­
limited undo/redo features, 
a graphical macro builder 
for frequently used proce­
dures, and context-sensitive 
on-line help and prompts . 
You can position tear-off 
menu boxes anywhere on the 
screen, and customize type­
faces , l ine styles ,  colors, 
symbols ,  and more. 

FlexiCAD cannot accept 
scanned images because it 
uses object-oriented rather 
than bit-mapped graphics. It 
does accept input from trac-
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CADvance 3. 0 uses the Visual Guidance System user interface. 

IBM PC with 640K bytes of 
RAM, DOS 2.0 or higher, 
and a CGA or compatible 
graphics adapter. The pro­
gram supports a mouse and a 
variety of digitizers. 
Price: $2995. 
Contact: IsiCAD, Inc . ,  1920 
West Corporate Way, P.O. Box 
6 1022, Anaheim, CA 92803, 
(7 14) 533-89 10.  
Inquiry 1 136. 

ing tablets and can import 
and export PICT files or, 
with an optional conversion 
utility, DXF files. 

The program uses the 
cut-and-paste clipboard for 
text and image swapping 
with  desktop publ i s h i ng 
packages. 

With FlexiCAD, you can 
have up to four drawing files 
active at once, and each can 
have multiple viewing win­
dows. You can also have an 
unlimited number of layers 
in each drawing. Drawing 
functions include move, 
copy, rotate, mirror, scale, 
and fill, plus dynamic rub­
berbanding, and a constraint 
tool that can restrict lines 
both to a grid and to angles 
that you specify. 

The program also offers 
Bezier, B-spline, and Cardi-

Schematic Ed itor 
for $99 

S uperCAD is a schemat­
ic-entry program that 

comes with a netlist genera­
tor, a library parts builder, and 
an ASCII screen editor. 

Library part files are cate­
gorized according to generic, 

nal curve commands for 
tracing and technical illus­
tration. Other features in­
clude auto-dimension i ng 
with labels in both English 
and metric units for linear, 
radial, and angular dimen­
sions; user-defined icons; 
and the abil i ty to merge 
drawings and abort redraws 
in process. 

FlexiCAD runs on the 
Mac II or Ilx with at least 2 
megabytes of RAM and a 
hard disk drive. The pro­
gram also runs on the Mac 
SE with a 68881 math copro­
cessor. 
Price: $895; with DXF file­
conversion utility, $995. 
Contact: Amiable Technol­
ogies , 3 5 0 8  Market S t . , 
Suite 210,  Philadelphia, PA 
19 104, (2 15) 222-9006. 
Inquiry 1 132. 

memory, microprocessor, 
programmable-logic-device, 
and digital-signal-processing 
chips . There is also a library of 
package outlines that assists 
you in laying out boards. 

SuperCAD is compatible 
with narrow and wide-car­
riage, Epson or IBM-compat­
ible dot-matrix printers. And 
you can print A- through E­
size pages in low or high 
resolution. 

SuperCAD runs on the 
IBM PC with at least 320K 
bytes of RAM, DOS 2.0 or 
higher, CGA, EGA, or Hercu­
les graphics capability, and a 
Mircosoft-compatible mouse. 
Price: $99. 
Contact: Mental Automa­
tion, Inc . ,  541 5  ! 36th Place 
SE, Bellevue, WA 98006, 
(206) 64 1 -2 1 4 1 .  
Inquiry 1 133. 

Generic Caters to 
Novice CAD Users 

T he CADD Starter Kit, 
which includes Generic 

CADD Level 2, gives users a 
workbook tutorial, Generic's  
Basic Home Design symbol 
library, and tutorial and sam­
ple drawings-all bundled to­
gether to offer a complete in­
troduction to drawing and 
drafting. 

The beginner will learn to 
create floor plans, elevations, 
product drawings, and alter­
ations with the Starter Kit. You 
can also create flow charts, 
graphics, presentations,  orga­
nizational charts, forms, and 
flyers. 

The CADD Starter Kit 
runs on the IBM PC with 384K 
bytes of RAM, DOS 2.0 or 
higher, and a graphics card. 
Price: $ 1 59.95.  
Contact: Generic Software, 
Inc. , 1 19 1 1 North Creek 
Pkwy. S, Bothell ,  WA 
980 1 1 ,  (800) 228-360 1 ;  in 
Washington, (206) 487-2233 . 
Inquiry 1 134. 
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Produce Programs in a F as A A With Smalltalk-80, the Best in 
\"\ Object-Oriented Technology. 

,-.; 

It's amazing. 
In just a few years, object-oriented technology 

has become an overwhelming favorite. Witness the 

success of graphical user interfaces. But what's 

the best environment for developing these object­

oriented programs? 

Fortunately, that's no mystery. It's the 

Smalltalk-80"'program development environment 

from ParcPlace Systems. Pioneers of object­

oriented technology. 

We deliver the most complete, fully-integrated 

system available, with everything you need to 

quickly and easily develop and implement pro­

grams. Including a library of reusable code mod­

ules. Browsers, inspectors, and debuggers. Text 

and graphics editors. Online assistance. Dynamic 

cross referencing. And much more. 

In fact, Smalltalk-80 is so comprehensive, 

Byte Magazine (1/89) felt compelled to rave, it " . . .  

includes everything you need for program develop­

ment. Everything. And all the goodies are honest­

to-God fully integrated:' 

Even better, Smalltalk-80 gives you true port­

ability. Write programs on a U NIX� workstation 

and deliver them directly on DOS and MAC OS 

machines. Or vice versa. 

To make sure you start fast and stay productive, 

we provide the best tech support in the business. 

Including training, documentation, a hotline, 

and more. 

For details on Smalltalk-80, write: 

ParcPlace Systems 
1550 Plymouth Street 
Mountain View, CA 94043 

C all 1-800-822-7880, ext .  20;  i n  Cal ifornia, 

415-859-1000, ext. 20. Or use E-Mail. Our address: 

info@parcplace.com. 

When you see what it can do, you won't 
believe your eyes. 

o@o 
ParcPlace 

Smalltalk-80 is a trademark of ParcPlace Systems, Inc. UNIX is a registered trademark of AT&T. © 1989, ParcPlace Systems, Inc. 
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Assistance 
for Quattro Users 

Q uattro-Assist 1 .0 is a 
tutorial for Borland's 

Quattro. It works in conjunc-
tion with the Quattro user's 
manual and covers data en-
try, spreadsheet functions, 
graphing, macros, and 
printing. 

The tutorial was created 
with Instant Replay and is 
actually a simulation of the 
Quattro program, letting you 
work directly with Quattro in 
a controlled environment. 
Price: $79.95 . 
Contact: Nostradamus, Inc . ,  
3 1 9 1  South Valley St . ,  Suite 
252, Salt Lake City, UT 
84109, (801)  487-9662. 
Inquiry 1 140. 

A Model Language 

M ode! is a high-level ob-
ject-oriented engineering 

language, according to its 
manufacturer. It is designed to 
provide solutions for real-
time distributed process simu-
lation and control . 

The language consists of 
math, logic, process control, 
man-machine, alarm, file 
management, and program 
control algorithms. Options 
include steam tables,  front-end 
drivers, and LAN local/ 
remote system control. 

Model comes with a natu-
raJ-language interface prepro-
cessor, a compiler, a screen 
display generator, and support 
utilities. 

To run Model, you need an 
IBM PC with at least 384K 
bytes of RAM. A math co-
processor, color screen, and 
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hard disk drive are spaced characters, and 
recommended. kerned text, along with foreign 

The Repair Price: $395 . characters, stylized fonts, 
Contact: Model Software, 52 near-letter-quality print, bold- Engineer's Clone 
Curtis Court, Broomfield, CO face, italics, and underlined 
80020, (303) 469-0826. text. I nstead of boxing up and 
Inquiry 1119. Inovatic reports an accu- shipping your broken PC off 

racy rate of 99.9 percent and to the repair shop, you can 
claims that ReadStar VI rec- fix it yourself with an interac-

The H u nt for the 
ognizes text at a rate of 4500 tive guidance system from 
characters per minute. The Cess Computers. Compu-Fix 

Cursor Has Ended program outputs ASCII text. for Generic PCs runs on a 
The program runs on the separate, working machine, I f you' re spending too IBM PC with 640K bytes of and offers trouble-shooting 

much time looking all over RAM, DOS 3.0 or higher, techniques and diagnostics to 
the LCD screen of your lap- and a hard disk drive. It is help you repair your mal-
top for the cursor, the No- compatible with most scan- functioning system. 
Squint Laptop Cursor from ners, according to the The program takes you 
SkiSoft is a memory-resident company. through steps, instructing you 
utility that may brighten your Price: $2495 . to perform simple actions 
day-as well as your cursor. Contact: Inovatic, 19 1 1  and then querying you to deter-

The software slows down North Fort Myer Dr. , Suite mine the result of that action. 
the blink rate of the cursor. 708, Arlington, VA 22209, This process continues until all 
Since the cursor is controlled (703) 522-3053 .  malfunctioning parts are 
by hardware, the software has Inquiry 1137. properly identified and the 
to take control . unit is repaired. 

The No-Squint Laptop Instructions are displayed 
Cursor uses about l K  byte 

Macro Col lection 
on-screen. The program is  

of RAM and runs on DOS- menu-driven, and repair ac-
based laptops .  for R: Base Users tions and results are described 
Price: $39.95. in the form of yes/no ques-
Contact: SkiSoft Publishing R :Macros is a collection tions. At the end of a repair 
Corp. ,  1644 Massachusetts of over 60 utilities and session, the program pro-
Ave. ,  Suite 79, Lexington, techniques for automating duces an audit report summa-
MA 02173,  (617) 863-1 876. common R:Base database rizing the actions taken, 
Inquiry 1 138. tasks .  These include a basic which parts are in working 

library of reusable code, in- condition, which parts need 
structions for their use, and replacing, and the actions 

Automatic Page 
tips from programmers who taken to verify that these 
designed the applications .  parts need replacing. 

Reader R:Macros is divided into The company reports that 
five sections: ready-to-use you don't need any experience u sing intelligent page macros, database and appli- with computer repair, al-

analysis, ReadStar VI lets cation utilities, forms and re- though it helps if you can rec-
you convert hard copy into an port utilities, tips and tech- ognize basic computer parts. 
electronic file regardless of niques, and financial macros The program works to re-
multiple column structure, and templates. pair most DOS-based systems, 
graphical images , varying The program runs on the including those with 8086-, 
fonts, and portrait or land- IBM PC with at least 456K 8088-, 80286-, and 80386-
scape format, according to bytes of free RAM and DOS based microprocessors. Cess 
Inovatic. 3 . 1 or higher. reports that it works on laptops 

ReadStar VI uses a mathe- Price: $99. as well. 
matical modeling algorithm to Contact: Microrim, 3925 Price: $499. 
analyze character shapes !59th Ave. NE, P.O. Box Contact: Cess Computers, 
globally. The program recog- 97022, Redmond, WA One Kendall Sq. ,  Cambridge, 
nizes normally contrasted 98073, (206) 885-2000. MA 02 1 39 ,  (800) 888-2377; 
characters from 4 to 20 points. Inquiry 1 141. in Massachusetts, (617) 
It can also read extended 494-4770. 
ASCII text, proportionally Inquiry 1 139. 



QUICK ACCESS 
EASY EDIT 

T H E  M A T C H M A K E R  
GOLDEN BOW SYSTEMS 

A MATCH FOR YOUR FILES-find disk 
information fast, no matter how it's formatted. 
No need to index or keyword your files-just 
describe what you want in plain English or 
regular expressions, and it's on your screen fast. 

The query panel is Vqs window into your disks. 

A MATCH FOR YOUR PATH-quickly 
search a file, a whole disk, or anything in 
between to find all the files with a match to 
your search pattern, then display each match 
in full context! 

After a query, Vq lisrs the files containing the target pattern and 
displays the matching text, highlighted in context. 

WHEN YOU FIND IT, USE IT with Vq's full­
featured editor or your own word processor, 
compiler, or custom macro. 

A MATCH FOR YOUR CREATIVITY­
expand your creativity into a screenful of 
windows for different files or different parts 
of a file. Zoom them, compare them, edit them 
in parallel, or copy-and-paste to a new file. 

Vqs Block command menu is pulled down for processing the 
marked block of text. 

A MATCH FOR YOUR STYLE-everything 
you want for creating and manipulating text, 

.plus a few things you never thought to ask 
for-paragraph formatting, text centering, 
auto-indent, search-and-replace, copy, cut, 
delete or print blocks-effortlessly! 

A MATCH FOR YOUR DISPLAY-25, 43, or 
50 line display modes, and you pick the screen 
colors! 

A MATCH FOR YOUR MOUSE-full mouse 
support with pull-down command menus 
means you don't have to remember anything. 
All Vq's power is delightfully accessible-just 
point and shoot! 

A MATCH FOR SYSTEM FAULTS-while 
you're working, auto·save is working too, so you 
can automatically start each session where the 
last one ended-even if it ended unexpectedly! 

A MATCH FOR YOUR APPLICATIONS­
add Vq's access and editing talents to the appli­
cations you know and love. 

The smoll·pu/1 down menu lists Vqs preconjigured Hot Links 
to other applications. 

Vq comes with Hot Links to popular applica­
tions, and creating more is a snap. Pass your 
desktop publisher the file you created, format 
it, print it, then return to Vq to find your sales 
summary and jump-start your spreadsheet pro­
gram, or write brilliant code and Compile-and­
display-next-error. Vq shrinks to just 7K bytes 
during linkage and gives your applications 
room to run! 

A MATCH FOR YOUR CHORES-teach Vq 
whatever you do over and over. Vq's macros 
learn any input sequence for flawless playback 
at your command, for infinite customization! 

Vq operates with OS/2 or DOS 3.0 or higher 
in IBM-compatible systems with 256K bytes. 

Vq is a trademark of Golden Bow Systems 

SEE YOUR DEALER OR CALL TOLL-FREE 

(800) 284-3269 
GOLDEN BOW SYSTEMS 

2870 5th Avenue 
San Diego, CA 92103 

$270 
M/C VISA 

$5 US shipping 
CA orders add 7 0!o 

FAX (619) 298-9950 
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R E G I O N A L  

WHAT'S NEW 
P A C I F I C  

Other scheduled confer- 23 at the Holiday Inn. 

The Fourteenth 
ences include what's  around 

How to Produce 
Price: $795 per person; $895 

West Coast 
the corner in computer 

H igh-Performance 
for groups of two or more. 

games, shareware, periph- Contact: Information 
Computer Faire erals, and computer gizmos; Docu mentation Mapping, Inc . ,  275 Wyman 

networking issues ofLANs, St. , Waltham, MA 021 54, T his year's West Coast BBSes, E-mail, and linking s trategies for Developing (6 17) 890-7003. 
Computer Faire, which is IBM PCs to Macintoshes; data High-Performance Docu- Inquiry 892. 

scheduled to last only three security ; and the transition of mentation is a seminar de-
days instead of the usual four, the Macintosh into the corpo- signed to help you create user 
is expected to attract 40,000 rate environment. Jerry Pour- documentation for software, 

Consort ium people. The annual show, now nelle is scheduled to speak. hardware, and internal 
in its fourteenth year1 is one The Faire will be held at systems. to Sponsor CAD 
of the longest-running for the Brooks Hall and Civic Topics of the seminar will Conference 
small systems users. Auditorium in San Francisco include project analysis, infor-

More than 50 conferences from March 17 to 19 .  mation analysis and manage- s POCAD, a CAD train-
are planned on topics such as Price: Preregistration before ment, effective use of team ing and educational con-
multimedia, including digital February 27 : three days, $14; writing, on-line consider- sortium, will sponsor its 
video, interactive voice, one day, $10.  On-site regis- ations, and reference-based fifth annual CAD conference 
music, and animation; tration: three days, $20; one training systems. at Coeur d'Alene in north-
graphics, including a market day, $12.  The seminar uses analyti- west Idaho. SPOCAD reports 
overview, desktop publish- Contact: The Interface cal methodology based on that the conference will be 
ing, where novices should Group, Inc . ,  300 First Ave. , human factors research and primarily a regional show and 
start, and graphics for pro- Needham, MA 02194, (617) cognitive sciences. The semi- will focus on the microcom-
fessionals;  and operating-sys- 449-6600. nai will be held in San Jose, puter-based CAD market. 
tern debates. Inquiry 894. California, from March 21 to continued 

I just finished a Tu rbo C program in 45 minutes 
before, it would have taken me 2 hours. 

- -

ANNOUNCING 
VIZIT! 1.0 

A Turbo C Add-on 
How many times have you 
needed to use a Turbo C func­
tion like gettime() -- but then 

couldn't  remember exactly how to use it? 
Me, I was always forgetting what argu­
ments a function used. But  now I use 
VIZIT! And I've cut my programming 

CAN YOU USE THE 
putimage() FUNCTION? 

ONLY $49.95! 
VIZIT! is just $49.95. And if 
you order today you'll receive 
a valuable free gift! 

putimage() outputs a bit image to the 
screen. Before I got VIZIT! ,  I didn 't know 
it existed. In fact, I never used over 100 -----------­
of the more than 400 Turbo C functions! Free Programmer's Aid! 
But now I can find just the right function 224 pg "Turbo c The Pocket 
for my task in THREE different ways. I can . Reference" by bestsell ing author 
browse through related functions. Or use a H. Schildt. Complements VIZIT! 
wildcard search. Or recall a previously- bf putting essential commands 

used function. All  from the menu!  nn���fps! 
������--��----------�=== AUTO-INSERT 
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Directory 
Graphic-Mise 

Mrti''IW 
I/O-Console 
I/O-Low Level 
I/0-Siream 
Malh 
Memory 
Memory Alloc 
Mise 
Process Ctrl 
Screen Text 
Slandard 
String 
System 
Time-Date 
FIND 
LAST 
REI'ERENCE C 
OPTIONS 

(Order 
Speeds Coding, Reduces Errors MUST be 

Tired of typing? The AUTO-IN- �;,��e 
SERT feature mstantly inserts a M� 1 ,  
selected function cal l  into your 1 9 9). 
program. Fast. _ 

FOR EXPERTS AND I TO O R D E R :  (41 5) 223-6944 1 
BEGINNERS Or send $49.95+$3 S/H to Corn-Y IZIT! is ideal for all Turbo C puter Ties, 4948 Thunderhead, 

users. Experienced programmers El Sobrante, CA 94803 (CA add 
will appreciate how it speeds com- $3.25 tax) .  MC, VISA, Check, Money 
plex _projects, beginners will find Order (No COD). State 5 - 1 /4, 3 - 1 /2 disk. 
leammg Turbo C a SNAP! And Requ i res: I B M-compatible, DOS 
VIZIT! is easy to use ! If you know 2.00 or newer, Turbo c 1 .0,  1 .5, 2.0, 
Turbo C, you already know VIZIT! .  2.0 Pro., 58k free RAM. VIZIT! i� 

. . . a trademark of Computer Ties. , • 
Now available' Optional VIZIT! kns for Turbo C is a registered trademark o ,. popular 3rd party C libranes! Borland International, Inc. 
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OTHER 
EVER EX 
COMPUTERS 
286 System-Model 1 800 
80286 CPU, 1.2MB Floppy, 
512K Memory, 101 Keyboard, 
FLIHD Controller, 6IBI10 Kbrd Selectable, 
195 Watt Power Supply, Optional B02B7 Socket, 
FCC UL Approved. 

BMHz ' 1 '  Wait  State 80286 Mono System . . . . .  $990 
lOMHz '1' Wait State 80286 Mono System . . .  $1395 
10MHz '0'  Wait State 80286 Mono System . .  $1495 
1 2MHz '0'  Wait State 80286 Mono System 

wl 1MB mem . . . .  $1 725 
386 System-Model 3000A 
80386 CPU, 1 .2MB Floppy, 1 M B  Memory, 101 Keyboard, 
Fl/HD Controller, 64 Cache, 16MHz CPU '0' Wail Stole, 
195 Wall Power Supply. 

16MHz '0' Wait Stale 80386 Mono System $2225 
Hard Disks for all a bove systems 

20MB 65ms 
40MB 39ms 
BOMB 28ms . . . . . . . . . . . .  . 
144MB 16.5ms . 

. 1249 . 399 . . . . .  695 . . .  $1 795 
For EGA (above systems) 
For VGA (above systems) 

. . . . . . . . . . . . • · ��� ��gg 
PRICES AND AVAILABILITY SUBJEO TO CHANGE WITHOUT NOTICE. 

Circle 518 on Reader Service Card 

THE BETTER ALTERNATIVE 

EXPRESS 
SERIES I I  
Designed for today's complex word processing. 
business and desktop publishing applications. 
the LaserPro'M EXPRESS Series I I  is a full­
featured laser printer offering twice as much 
standard memory as competing printers. 

• Fully compatible with software designed for 
seven popular printers. including Hewlett 
Packard LaserJet PLUS. 
Protects your original software investment. 
Allows flexibility for network environments. 

• l.OM bytes RAM standard. 
More room for on-line fonts. text and 
graphics. 

• 27 standard fonts. 

• RS-232 and Centronics interfaces standard. 
Plug and go with virtually any system. 

• 8 page-per-minute print speed. with band 
buffering. 
Less waiting time for pages to print. 



SPOCAD consists of 85 in­
dustries, educational institu­
tions, and government agen­
cies in the inland Northwest. 
The consortium was founded 
in 1984 in Spokane, Washing­
ton, to provide CAD trainirig 
and support services for busi­
nesses, schools, and 
individuals. 

The community colleges of 
Spokane and Gonzaga Univer­
sity contributed funds to es­
tablish the center, located in 
Gonzaga's engineering 
building. 

Any company, school, or 
individual can join SPOCAD 
and gain access to CAD 
courses, PC- and mainframe­
based CAD systems, digitiz­
ing and plotting services, and 
other aspects of CAD tech­
nology. SPOCAD membership 
fees range from $100 to 
$500. 

R E G I O N A L  

WHAT'S NEW 

P A C I F I C  

SPOCADE V will feature 
30 technical sessions, in­
cluding Macintosh and other 
non-IBM-compatible plat­
forms, architectural/engin­
eering/ construction platforms, 
management and networking 
issues, OS/2 and Unix, archi­
tectural facilities, and other 
CAD issues. Last year's exhib­
itors included Apollo Com­
puter, Intergraph, Digital 
Equipment Corp. , Tektronix, 
Synthesis, and Unisys. 

SPOCADE V will be held 
from June 29 to July 1 .  
Price: Technical sessions: 
for SPOCAD members, $150 
for iwo days; for non­
members, $200 for two days; 
discounts are available for 
educators and students. 
Contact: SPOCADE V, East 
502 Boone Ave. ,  Spokane, WA 
99258, (509) 484-6812. 
Inquiry 893. 

U n iversity 
to Sponsor 
Seminars 0 ver 50 seminars and 

100 vendors will be fea­
tured at the University of 
Washington's Computer Fair, 
which is free and open to the 
public. 

The fair will be held at the 
university's student union (the 
HUB), and it will feature 
seminars on image processing, 
three-dimensional modeling 
and animation, supercomput­
ing, and many others. 

The fair's hours will be 
from 10 a.m. to 8 p.m. on 
March 15 and 9 a.m. to 5 
p.m. on March 16. 
Contact: Sheryl Blix 
Burgstahler, Desktop Com­
puting Services, University 

MICRO UNIVERSE™ "Lowest Prices in the Universe" 

of Washington, FK10, Seattle, 
WA 98195,  (206) 543-0683. 
Inquiry 895. 

Hi-res Video Focus 
of Next SVCS 
Meeting 

V ideo Seven and Hercules 
technology will be the 

topic of the next general 
meeting of the Silicon Valley 
Computer Society (SVCS) at 
the Tech Mart in Santa Clara, 
California, on March 8 at 
7:30 p.m . .  The meeting is 
open to the general public. 
Price: Annual membership 
fee, $30. 
Contact: SVCS, 1330 South 
Bascom Ave. ,  Suite D, San 
Jose, CA 95128, (408) 
286-1271 .  
Inquiry 965. 

(800) 441-4LAN National O rder Line • (213) 316-6598 I n  California 

SYSTEM 

ACER710 .. . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 781 
ACER900 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1431 
ACER910 .. . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1260 
ACER915 .. . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1231 
ACER1 1 00 .. . . . . . . . . . . . . . . . . . . . . . . . .  $2528 
AST Model 80 . . . . . . . . . . . . . . . . . . . . .  $1 52,7 
AST Model 300 . . . . . . . . . . . . . . . . . . .  $2858 

LAPTOPS 
Toshiba Call 
Toshiba 1 200 . . . . . . . . . . . . . . . . . . . . . .  $1481 
Zenith Call 
Mitsubishi 
MP286L ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2439 

PRINTERS 
HP LaserJet . . . . . . . . . . . . . . . . . . . . . . . .  $1750 
Panasonic 
1 091 i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 212 
Laser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 629 
NEC 
P5200 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 549 
LC890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2934 
Toshiba 
P351 SX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 974 
P321SL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 542 
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LAN PRODUCTS 

Novell Complete 2-Users 
Turnkey Network 
- 3  XT/1 0 Computers 
- Monitors 
- 4

.
0 meg Hard Drive 

- Novell ELS I 0/S 
- Arcnet Boards 
- Installed & Configured . . . .  $2,300 

Novell Complete 4-Users 
Turnkey Network 
- 1  AT/1 2 Computer 
- 3 XT /1 0 Computers 
- Monitors 
- 80 meg Hard Drive 
- Novell ELS I 0/S 
- Arcnet Boards 
- lnsialled & Configured . . . .  $4,399 

Call for Other Novell 
Turnkey LAN Packages! 

TAPE DRIVE 
Archive 1 25 . . . . . . . . . . . . . . . . . . . . . . . . . . .  $714 
Mountain 1 25 Call 

SOFTWARE 

WordPerfect 5.0 . . . . . . . . . . . . . . . . . . .  $225 
WordPerfect 5.0 (LAN) .. . . . . . . . $364 
Lotus 1 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $288 
R: Base for DOS . . . . . . . . . . . . . . . . . . .  $439 
R: Base for DOS (LAN) . . . . . . . . .  $606 
Pagemaker 3.0 . . . . . . . . . . . . . . . . . . . . .  $466 
DBasel l l+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $393 
DBase I l l+ (LAN Pack) . . . . . . . . . . .  $603 
MicroSoft Word . . . . . . . . . . . . . . . . . . . . .  $ 197 
MicroSoft Window2.0 . . . . . . . . . . . .  $ 62 
PC Excel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $278 
Flight Simulator . . . . . . . . . . . . . . . . . . . . . $ 31 
Sprint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 07 
WordStar 5.0 . . . . . . . . . . . . . . . . . . . . . . . . .  $241 

BOARDS 

Intel 386/PC . . . . . . . . . . . . . . . . . . . . . . . . .  $735 
Intel Above Board . . . . . . . .. . . . . . . . .  $958 
AST Six Pak Plus . . . . . . . . . . . . . . . . . . $242 
AST Hot Shot . . . . . . . . . . . . . . . . . . . . . . . .  $378 
ATI EGA Wonder . . . . . . . . . . . . . . . . . .  $196 
Everex EGA . . . . . . . . . . . . . . . . . . . . . . . . .  $135 
Paradise VGA . . . . . . . . . . . . . . . . . . . . . .  $274 

MODEMS 

Everex 1 200B .. . . . . . . . . . . . . . . . . . . . . .  $ 152 
Hayes 1 200B . .  .. . . . . . .  . .  . .  . . .  . .  $250 

UPS 
DataShield BOOW .. . . . . . . .  , . . . . . . .  $682 

MISC. 
Ribbons . . . . . . . . . . . . . . . . . . . . . . .  Best Price I 

Technical Assistance Hours: 
Mon-Fri, Bam - 6pm. 
Address: 2 1247 Hawthorne Blvd, 

Torrance, CA 90503. 
Prices are subject to change without 
notice & reflect cash discounts. 
We accept most major credit cards, 
personal/company checks. Corporate 
accounts welcome. On-site Network 
installation & training available. 
Ask about our RENT-A LAN Program. 
Shipping + 5% handling. 
In Callifornia & International Orders: 
(213) 31 6-1 666 
Technical Assistance Line: 
(213) 31 6-4008 CiiiC • • 
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$2 .50 The Best For Less $3. 25 
Per Disk/10 or more Easy to use Software for IBM PC's and compatibles Per Disk/less than 10 

ACCOUNTING 

0 Billpower Plus (2 disks)- A complete time and bill­
ing program for professionals. (hard disk required) 

0 Financial Consultant 3.0 - An excellent accounting 
program for hom� or office. 

0 Medlin Accounting - Complete with Gen. Ledger, 
Accounts Receivable, Accounts Payable & Payroll. 

0 Small Business Accounting 1.3 - An excellent ac­
counting program designed for small businesses. 

B USINESS / HOME · 

o Blakbook - A handy program that will keep track of 
your addresses and print out nice address books. 

0 Express Check - A  great program to manage your 
checking accounts! 

o Home Budget & Money Manager - The title says it 
all! Easy to use. 

o Home Inventory - Helps you keep track of 
everything you own. Great for insurance. 

o Tlcklex 4.2 - Great tickler program for appoint­
ments, deadlines, reminders and timetables. Can 
handle up to five people at once. 

DATABASE / MAI LING LIST MANAGEMENT 

o Catallst 3.2 (2 disks) - Powerful list manager. 
Generates mail merge files for 15 different word 
processors. (Hard disk recommended) 

o wampum - An excellent dBase clone with menus. 

EDUCATION 

0 Amy's First Primer 1.4 - Six different learning pro­
grams for children ages 4-8. (Color graphics required) 

0 Bible-a 3.3 - Test your bible knowledge with this 
fun and educational program. 

o Funnels and Buckets - A fun way to teach children 
basic math skills! 

0 Play 'n' Learn 2.03 - A collection of six programs 
for children 18 months to 4 years. 

o Typing Teacher - This disk contains 2 programs de­
signed to improve the speed & accuracy of your typing! 

o World 2.93 - The ultimate globe! Learn about cities, 
countries and continents with this computer version 
of the globe. (CGA compatible graphics required) 

GAMES 

o Arcade Games 1• - Pac-man (3 versions!), Hopper, 
Space Invaders, Janitor Joe and others. 

0 Arcade Games 2• - O-Bert, Donkey Kong, Mario 
Bros. , Breakout, Beast and others. 

0 Arcade Games a· - Striker, Space War and 
Quantoids. 

o EGA Cunning Football 2.1 - The best football sim­
ulation anywhere. EGA or VGA Graphics required. 

o EGA Games - A collection of the best EGA games 
including EGAroids, Reflex, Aldo, Flees and others. 
EGA or VGA Graphics required. 

0 Monopoly" - A  great rendition of the classic game. 
Great color and sound! 

o Nethack - This classic_game is "the ultimate 
adventure" (hard disk required) 

o Pinball - A collection of several different 
pinball games. 

o Strategy Games• - Risk, Othello, Chess, Nyet 
(Tetris clone), and others. 

0 Star Trek Games - Three great games on one disk! 
An arcade game, standard Star Trek game, and a 
trivia game. 

"CGA compatible graphics required. 

GRAPHICS 

0 Flowdraw (2 disks) - An excellent drawing program 
with a multitude of features! 

0 PC·Key-Draw 3.52 (3 disks) - An exceptionally 
powerful graphics program. 

0 PC-Key-Draw Library - A large collection of ready 
made graphics for PC-Key-Draw. 

• Free Catalog 
• Free Shipping on orders 

of 5 or more disks 
• All Orders Shipped 

Same Day 
• IJnconditional Money 

Back Guarantee 

��� ������sr 1 RS DISK PICKS 
0 Banner & Sign Makers - A collection of programs to make banners 

or signs for any occasion. Works with any printer. 
0 Computer/DDS Tutor - Learn how to use your computer and DOS 

easily and correctly with this very educational program. A must for 
anybody trying to learn about computers! 

0 Ed's Chess - The best chess game anywhere. (It beat Chessmaster 
2000 easily!) Also, this game does NOT require graphics! 

0 Formgen 3.2 - A very versatile form generator. Make any kind of form 
for business or home on any printer! (Better than EZ Forms Executive!) 

o Graphic-Less Games - A great collection of games that don't require 
color or graphics. (They will work on ANY system!!) 

o The Lotus Learning System (2 disks) - Learn Lotus 1-2-3 easily and 
quickly. (Lotus 1-2-3 is NOT required!) 

0 PC-FIIe:dB (3 disks) - The latest version of an excellent dBase com­
patible data base program. Very powerful! 

0 PC-Wrlte 3.01 (3 disks) - The latest version of one of the best word 
processors available. Complete printer support and spelling checker in­
cluded. Very powerful! 

0 The WordPerfect 5.0 Learning System (2 disks) - Great program to 
help you learn WordPerfect. Easy to use! 

o WordPerfect 5.0 Utilities - A large collection of utilities (including a 
menu system), and numerous macros for WordPerfect 5.0. 

Order Tol l  F ree (800) 876-3475 

M ISCELLANEOU S 

0 Easy Project 3.0 - A powerful project manager with 
lots of features. 

0 Family 3.32 - Trace your family tree with this 
genealogical program. 

o Kwlkstat 1.3 (2 disks) - A complete, easy to use 
statistics package. 

0 Planoman 4.0 - Create and play music on your PC! 
Lots of fun! 

PRINTI NG 

0 Epson Utilities (2 disks) - A collection of utilities 
for Epson and Epson compatible printers. 

0 HP LaserJet Utilities (2 disks) - A collection of 
utilities for the HP Laser Jet series of printers and 
compatibles. Get the most out of your Laser Jet, 
Laser Jet II or compatible! 

0 Mr. Label 3.0 - A very powerful and versatile label­
ing program. 

0 On-Side - Allows you to print anything sideways. 

SPREADSHEETS 

0 lnstacatc 2.5 - Memory-resident, Lotus-compatible. 
("Editor's Choice" - PC Magazine) 

o PC-Calc+ (3 disks) - A very powerful spreadsheet. 
0 Qubecalc 3.02 - Lotus-compatible multi-dimensional 

spreadsheet. ("Editor's Choice" - PC Magazine!) 

UTILITI ES 

0 Automenu 4.5 - Latest version of the most popular 
menuing program of all time! 

o Best DOS Utilities - Essential utilities for DOS. File 
finders, listers and numerous other handy utilities 
that will save you time. Very easy to use! 

0 Help/Pop-Help - A program that will help you with 
any DOS command. Very popular and educational. 

0 Hercules Utilities - A collection of utilities for Her­
cules graphics cards. Includes SIMCGA. 

0 Newkey 5.0 - The latest version of the best 
keyboard macro program available. ("Editor's 
Choice" - PC Magazine!) 

o PC-Oeskteam 2.01 - A Sidekick-like program with 
even more features! 

0 Professional Master Key - A collection of utilities 
like Norton's. Recover erased files easily! · 0 Vaccines and Virus Killers - A collection of utilities 
designed to protect your system from viruses! This 
disk includes Flu-Shot+! 

WORD PROCESSING 

0 Galaxy 2.42 - A very easy to use word processor 
that has lots of features including a spelling checker. 

0 PC-Outllne 3.34 - An excellent thought outliner! 
Name Can also be used as a free-form database. (Resident 
Business & Non-Resident versions included!) ------------------- 0 PC- Stylist 1.2 - Analyze your writing style. 
Address __________________ _ 

City / State / ZiP------------------

Phone ___________________ _ 
Disk Size: 0 5'1 4 '  0 3'12' '  (ada $1 per disk) 

No. Disks x $ = $ _____ _ 

Shipping: 0 1-4 disks ($2) 
0 5 or more disks FREE! 

0 UPS 2nd Day Air/Priority Mail (add $3) 

0 UPS Next Day Air (add $13) 

0 COD (add $4) 

DForeign (add $4) 

TOTAL ORDER: 

Method of payment: o Check/Money Order Enclosed 0 VISA 0 MasterCard 

Card No.-------------------

Exp. Date ____ Signature ___________ _ 

• Software for IBM PC's and compatibles 
• All programs are the latest version and 

come with instructions on the disk 
• Free catalog with every order or by request 
• Unconditional money back guarantee! 

Fax: (503) 773-7690 
This is just a sample of the over 250 

quality programs in our library. If you don't 
see what you're looking for, give us a call! 

For more information cal l :  
(503) 776-5777 

De l iver ing Exce l lence in Software , Service & S upport 
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The West. The place of dreams, imagination and legend. 
The Gold Rush. The 1906 earthquake. Silicon Valley. 

The legendary West Coast Computer Faire, 
birthplace of the personal computer revolution. 

For 13 years the West Coast Computer Faire has been responsible for the introduction of 
more new products that have become standards, more dissemination of industry information and 
more products seen, bought and used than any other public computer show. An event where the 
search for the leading edge technologies of today and the news of technologies to come, requires 
only a walk down the aisles . 

This year the West Coast Computer Faire features a major 
concentration on exhibits and conference sessions in the areas of: 

• Desktop Publishing 
(including computer 
graphics for business 
and entertainment) 

o Local Area 
Networking (LANs) 

• PC CAD 
• Macintosh/IBM 

connectivity 

• Hyper Media 
• Vertical Markets 

· • Programming Tools 
and more. 

Don't Miss the 
COMPUTER CURRENTS 

QUIZATHON 
Win fabulous prizes! 

Saturday, March 18, 1989 at the West Coast Computer· Faire. 
Watch for details in 
Computer Currents 

Come to the Faire if you are looking for the latest in hardware, software, peripherals and 
support programs - and create a legend in your own time. The West Coast Computer Faire, 
where the legend continues March 17-19 ,  1989, at Brooks Hall and the Civic Auditorium, 
San Francisco. The best in the West . fFj THE 14,H WEST COAST ,w �@mill>liD'ITIElli112MrlliiE 

SHOW HOURS: Friday - 12pm - 8pm o Saturday - lOam - 6 pm o Sunday - lOam - 4pm 

Produced by The Interlace Group, lnc.© 1989 s $ s To Exhibit, Call (617) 449-6600 x4023. 

· - - - - - - - - - - - - AVE ! AVE TIME! - - - - - - - - - - - - · 
Save $6 on a 3 day ticket, or $2 on a 1 day ticket (regular price, $20 at the door for a 3 day ticket. $12 at the door for a I 
day ticket) . All tickets include admission to Conference and Exhibits. We must receive this form with full payment post-
marked by February 27, 1989, in order to send your tickets to you. BM3a9 

Send me __ I day tickets at $10 each, total $ ___ (CO) Send me __ 3 day tickets at $ 1 4  each, total $. ___ (CF) 

Name, ________________ Phone _______________ _ 

Address, _______________________________ _ 

City ___________ State ___________ Zip ________ _ 

Check enclosed $ Mail to West Coast Computer Faire Registration Dept . ,  300 First Avenue, Needham, MA 02194 
96PC� B Y T E • MARCH 1989 Circle 523 on Reader Service Card 
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FOUR GUYS COMPUTERS IN  HOUSE SERVICE & SUPPORT 

Uys �� " INVADING THE COMPUTER WORLD" ��WEST 32ND ST. (BTWN. 6-7 AVES.), NEW YORK, NY 10001 
OPEN 7 DAYS 

MON-SAT 1 0-8 
SUN 1 0-6 

PHONE ORDERS ACCEPTED 
IN NYS (212) 643-3900 
ON SAT (212) 239-4350 1 -800-242-4GUY HONESTY IS OUR POLICY. WE LOOK 

NOT TO MAKE A SALE - BUT TO 
ACQUIRE A HAPPY CUSTOMER 

IF YOU DON'T SEE WHAT YOU WANT, ASK FOR IT. 

COMPAQ DESKPRO 286 
1 2  MHz • 1 .2Fioppy 
Drive • 40 MB H.D. $1975 * 

'w/Purchase of monitor 

Zenith - 184-2 LAPTOP 
640K - 20 meg HD 
1200B Modem. . . . . .  $1979 
HYUNDAI 286C 
30 Meg Hard Drive 
& More! . $1399* 

'w/Purchase o f  Monitor 

SANYO XT 
1 Floppy • 640K $499 • 

• w/Purchase of 2nd Drive 
and Monitor 

FOUNTAIN 
100% IBM Compatible • 286 
640K • 1 .2 Meg Floppy • DOS 3.3 
20 Meg Hard Drive 
101E Keyboard 
'w/Purchase of monitor $1349 * 
AST $1699 

AST PREMIUM 286 
10 MHz • 512K • 1 .2  Floppy 

Seagate 40 MB H.D. 

SANYO 286 AT COMP. 
1 MEG on M B - 1.2 Floppy 

DOS Included 
'w/Purchase of 2nd 
Drive and Monitor $1 199 * 

Leading Edge D2 Plus 30 meg HD 
12 MHz VGA . .  . .  . . . . . . .  CALL 

ARCHE RIVAL 286 12 MHz 1 .2 Floppy 20 
meg HD DOS & GW Basic. 2 year warranty 
on complete pkg. included. $1 595 * 
·w1th purchase of monitor � 

NEW 10848 MONITOR 
IN STOCK! 

• Motorola 68000 32/Bit Processor • 7.16 
Clock Speed • 1 MB Memory on Board • 
3.5" Internal Disk Drive • 6 AMIGA Ex­
pansion Slots • 3 IBM Expansion Slots • 
4 Channel Stereo Sound • 640 x400 
Pixels w/4096 Colors • Video Expansion 
Slots CALL 

Amlga Is a registered trademark ol Commodore Amlga, Inc. 

COMPAQ DESKPRO 
386S 
40 MEG H.D. 

ACTION PRINTERS 
BY EPSON . . . . . . .  

LAPTOP COMPUTERS 

. .  .. CALL 

TOSHIBA T-1200 ...... . . . . . . . . . .  IN STOCK 
TOSHIBA T-1200 FB .. . . . . . . . . . . . . .  CAll 
TOSHIBA T-1200 HB .................. CAll 
TOSHIBA 1600 . . . . . .... ....... CAll 
TOSHIBA 3200 ........................ .  CAll 
TOSHIBA5100 ... . ..... . . . . ... . . . . . ... .  CAll 
ZENITH 184·1 (2 drives) . . . . .  CAll 
ZENITH 184-20 . .  .. . . . . . . . . . . . . . .  CAll 
ZENITH SUPERSPORT 286 . . . . . . . . . .  CAll 

ZENITH SUPERSPORT 386/40 
IN 5roCK ... .. ............. CAll 

NEC MULTISPEED El ll .... .... . ....  CAll 
NEG MULTISPEED HD . . . . . . . . . . . . . . . .  CAll 
MITSUBISHI286 . . . . . . . . . . . . . . . . . . . . . . .  CAll 

Panasonic CJH•cc .t..ule>maiiOn(�j��\ .  � , . _ 
Pan. KXP1 180 . . . . . .  IN STOCK 
Pan. KXP1 191 . . . . . .  IN STOCK 
Pan. KXP1 124 . . . . . . . . . . .  CALL 
Pan. KXP1524 . . . . . . . . . . . . . . . . . . . . .  $509.95 
Pan. KXP1592 . . . . . . . . . . . . . . . . . . . . . .  $379.95 
Pan. KXP1595 . . . . . . . . . . . . . . . . . . . . .  $429.95 
Brother HL8 . . . . . . . . .  IN STOCK 
HP Laserjet II . .. . . . . . .  $1595 
Pansonic Laser . . . .  . .  . . . . . . . . . .  $1399.90 

MONTHLY SPECIALS 
Ext. PC Comp. 1200 
Modem . 
Citizen MSP1 0 . 
Citizen MSP15 
FASTRAXBY 
BRIDGEWAY . 
COMPLETE PC 
ANSWERING MACHINE 
FAX CARD 2400 
FAX CARD 9600 

.. .. $99.00 
. . . $229.00 

. . . . . . . . . .  $299.00 

.. $49.95 

ALL 
IN 

STOCK 

brother 
Brother 1509 .. . .  . . . . .  In Stock 
Brother 1709 . .. . . . . . . . . . . . . . .  In Stock 
Brother 1 1 09 . In Stock 
Brother HR-20 . . . . . . .  $339.00 
Brother HR-40 .. $529.00 
Brother Twinwriter . . . . . . . . . . . . In Stock 

MODEMS 
Prometheus 
US Robotics 
Practical Peripherals 
Novation 

DIS�lM The dual-pocket vinyl disk sleeve . 
��������� 

100PAO DOG 
14PINOIP O'JG 
150PAD DOG 
16PIN01P 0\JG 
18P\ND1P 0\JG 
200PAD DOG 
22PINOIP OIJG 
24PINOJP OIJG 
250PAO DOG 
28PINO I P OIJG 
2 1 NNAN DOG 
2 1 NNOR OlJG 
31NNAN DOG 
J J NNOR DOG 
JSECXFMR 0\JG 
40PINOIP O'w'G 
I. J NNAN DOG 
1. \ NNOR DOG 
6PINOIP DOG 
70PAO DOG 
8PINOIP DOG 
ACAO DOG 
AOV DOG 
ARROIJ DOG 
BRIDGE DOG 
BUffR DOG 
CAP 
CNGNO DOG 

• PAGE 1 OF 2 -
2378 1 · 3 0 - 86  1 2 : 42p 
4120 1-23-86 5:43p 
2415 1·30-86 1 : 1 5 p  CKTGNO DOG 
4283 1 - 24-86 5 : 3 1 p  COlORTST 0\JG 
4372. 1-27-86 1 2 : 21.p CRYSTAl DOG 
21.52 1 - 30-86 2 : 56p DEMO DOG 
4513 1 · 28·86 5 : 3 \ p  O I OO E  DOG 
1.602 1 - 27-86 2 : 59p DOT DOG 
2489 1 - 30-86 3 : 21.p E l l i PSE DOG 
4669 1 - 27-86 1 :46p END DOG 
2506 2-08-86 5 : 08p FUSE DOG 
2599 2-08-86 5 : 40p !NO DOG 
2583 2-08-86 5 : 26p INVERT DOG 
2639 2 · 08-86 5 : 4 \ p  lBST6P DOG 
3599 2 - 1 5 -86 1 1 :57p LED DOG 
1.91.1. 1 - 28-86 2 : 47p HOY DOG 
2623 2·08-86 5 : 27p HTBSIZE DOG 
2679 2-08-86 5:1.2p HURl DOG 
3675 2-05-86 2:04p NJFET DOG 
2341 1-30-86 1 1 :59a NHOSFET DOG 
4038 1-24-86 4 : 38p DOG 
1095 1 0 - 3 1 - 85 1 1 : 1 9a OPAMP DOG 

25623 1 1 -20-85 4 : 37p PH TRANS DOG 
3018 2 - 1 6-86 2 : 24p P I N 1 PAO DOG 
2711 2-09-86 2 : 53p PJFET DOG 
21.63 2 - 08 - 86 5 : 49p PNP DOG 
2394 2-08-86 9 : 14a POT DOG 
21.26 2 - 08-86 3 : 26p PRNZFilE COM 

1255 1 1 -08-85 1 1 : 31a 
2418 2-08-86 
2386 2-08-86 
5057 1 · 16-86 
2583 2-08-86 
1941. 10-29-85 
2506 2·08-86 
2327 2·09-86 

4 : 30p 
3:24p 
3 : 12p 
6 : 1 5 p  
4 : 1 \ p  
9 : 07a 
2:1.4p 

1 127 10-31-85 1 1 :23a 
1 1 83 10-29-85 7:41p 
2402 2-08-86 1.:32p 
2530 2·08-86 3 : 09p 
2495 2-08-86 5 : 49p 
4550 1 1 - 30-85 5 : 26p 
1666 2-08-86 J : J8p 
2728 2 - 1 5 - 86 I O :JJp 
9481 1 - 24-86 5 : 32p 
1183 10-29-85 7:1.1p 
1663 2-08-86 1 2 : 00a 
2746 2-08-86 9:23a 
2586 2-07-86 1 1 : 35p 
2623 2-08-86 6 : 1 \p 
3321 2- 16-86 2 : 3 1 p  
2410 1 - 23-86 2 : 19p 
2703 2-08-86 1 2 : 03a 
2583 2 - 07-86 1 1 :49p 
2626 2-08-86 2 : 53p 
1408 12·09-87 2:02a 

O I SKAltm D I SK SLEEVES from L E I NBACH I NCORPORATED Boll 730, NYACK NY 

INTRODUCTORY OFFER 
DISKAT™ "50 PACK" 
e50 DISKAT sleeves PLUS $49.95 
eDISKAT Di rectory Software Add $4.00 shipping 

NO RISK 30 DAY M O N EY BACK GUARANTEE 

Circle 524 on Reader Service Card 

USE A DISKAT™ ! 
Dual-pocket "see-thru" vinyl disk sleeve. 

• Front pocket holds d isk d i rectory PRINTOUT. 
e Rear pocket holds 5%" FLOPPY DISK.  

ORGANIZE YOUR FILES AND 
GET TOP DISK PROTECTION 

r------ PRODUCT DESCRIPTION ----­
• DISKAT'" VINYL DISK SLEEVES 
Heavy duty "see-thru" anti-static vinyl material .  Heat sealed. 
Unique dua l-pocket design.  Front pocket holds disk d i rectory 
printout, rear pocket holds 5%" floppy disk. 
e DIRECTORY SOFTWARE (New Version 2.50) 
Prints out disk/file data. Sorts by fi lename, extension, size, or date. 
Lists volume name, current date, free disk space and remarks. 
Runs on all MS-DOS or PC-DOS com pulers. Sell i nstalls all printers. 

C.O.D.s/Purchase orders/ Inquiries/Sample Sleeve: 

CALL TOLL FREE: 800·544•0789 
Send check with order to: 

Leinbach Incorporated (914) 353-0990 
9 Central Avenue, South Nyack New York 10960 
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Important TIPS* for BYTE Subscribers: 
Receive Product Information 10 Days Earlier! 

John Samp l e  

78543 2 1 89 

All you need is a touch-tone telephone and your subscriber J.D. number. 
See instructions facing the Reader Service Index in the back 

of this issue for outrageous time-saving opportunities! 

*BYTE's Telephone Inquiry Processing Service 

Major savings on Major brands 
milAdvanced Logic Research 

ALA 3861220 #10 20MHz, 1MB, SIP . . . . . . . . . . • . . . . . .  $2300 
FlexCache 20386 #150 20M Hz, 2MB, 150MB . . . . . . . . . . . . . .  $5350 
FlexCache 25386 1150 25M Hz, 2MB, 150MB, VGA . . . . . . . . .  $6900 m:ml Macintosh II . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3479 
Macintosh SE . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  $2350 
Laserwriter II NT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3600 

mm 
Tape 60M Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 550 

r::§JPrsmlum Computers 
286 Mod 60 10 MHz, 512K, PIS . . . . . . . . . . . . . . . . . . . . . . . .  $1485 
385 Mod 300 20MHz, 1MB, P12S . . . . . . . . . . . . . . . . . . . . . . . .  $2935 �.9.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1925 

� 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1676 
386-20 Mod 60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5310 
386-25 Mod 110 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6995 

�Prlnr�n. 264/55 cps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 365 
LQSOO 24 pin. 180160 cps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 385 
LOBSO 24 pin. 264/86 cps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 540 

U:Imeomputers 
Equity 1+ wlfloppy . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  $ 755 
Equity 1 + wlfloppy, 1-20 MB hard . . . . . . . . . . . . . . • . . . . . . . . .  $1175 

Gill 
Deskjet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 675 
Lase et II wltoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1625 iScamn�etEiw�1lnterlace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1150 

11 Word 4.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 265 

l.l.!"�...,...,,r Printer 
LC #890 Postcrlpt, 3MB, 35 fonts . . . . . . . . . . . . . . . . . . . . . . . .  $3150 

CEJI4-uaer ELS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 425 

t:mlD 
256K-10 256K x 1 DRAM, 100ns . . . . . . . . . . . . . . . . . . . . . .  $11.50 
256K-12 256K x 1 DRAM, 120ns . . . . . . . . . . . . . . . . . . . . . .  $10.50 
1MB SIMM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $Call 
80387-25 Math coprocessor, 25M Hz . . . . . . . . . . . . . . . . . . . .  $ 570 :8 SAMSUNG Samaung Computers Best Buy 
8-5000 XT, 8MHz, 512K RAM, Hercules graphics, PIS, . . . . . . .  $ 670 

DOS 1 - 360K floppy 
5500 286, 10MHz, 612K RAM, Hercules graphics, P12S, . . . . $1060 

DOS, 1 - 1 .2MB floppy 
8-800 80386-20 MHz, desktop model; includes 2 MB RAM, . .  $2675 

EGA video interlace 
s-sooo 80286-10 MHz, laptop; includes 20 MB hard disk, . . . .  $2150 

supertwist LCD display (600 x 400) 
wr:l'l"''·����� '"'·'"'i a .. , 

4-112" wide, hand scanner wiOCA . . . . . . . . . . . . . . . . . . . . . . . .  $ 750 iilHilJHard Dlakll 
51'236 w/XT controller 30MB . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 305 
51'251-1 40MB, 28ms . . . . . . . . . . . . . . . . . . . . . .  $ 405 
ST277A-1 65MB, 28ms, ALL . . . . . . . . . . . . . . . . . .  $ 465 

il!lmLaptop Computers 
T1000 51 2K, LCD, 1 -720K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 745 
T1 600 1 M ,  LCD, 20M, battery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3200 
T3100e 1 M ,  Plasma, 20M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2835 
T5100-40 2M, Plasma, 40M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4450 
T5200-40 2M, Plasma, 40M, 20 MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5900 

lmm 
Ventura Publisher v.2.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 449 EZ!!rl:ls-n 
FastWrlte VGA VGA video cerd . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 375 

S E V E R E  Severe Discount Computers, 1 4098 E. Firestone Boulevard, Computer City, CA 90670 

(213) 802-7470 FAX #(213) 921-9597 
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d i g i t a l 
T H E  R E W A R D S O F  W O R K I N G  T O G E T H E R 

@§lF Operating system 
of the fUture. 

*Tradmuuk of Digital Equiplll<"lt Corporation 
ffradmuuk of AT&T 

As a founder of OSF, 

Digital indicated to the 

industry its corporate sup­

port for open systems. 

Now, we are investing 

heavily to ensure that 

Digital's customers get the 

highest quality, best cost­

performance open systems 

available. 

Digital's VAX/VMS* 

operating system is an ac­

knowledged leader among 

proprietary operating sys­

tems. We're aggressively 

developing OSF-compliant 

software which will be of 

equivalent stature. 

The recent industry 

developments in open 

systems software have 

created a ground-floor 

opportunity. Digital's 

Seattle Software Engineer­
ing Group is now seeking 

outstanding architects and 

developers to help us de­

velop leadership operating 

system software. Those 

who join us now will 

participate in the estab­

lishment of a new soft­

ware dynasty. 

You'll need 8-10 years' 

design through implemen­

tation experience in one or 

more of the following: 

• Major operating systems, 
especially UNIX t 

• OLTP 
• Distributed systems, 

client server model 
• Architectural design 
• Compilers 
• Modem development 

environment 
• Database systems 
• 1/0 design 
• Security, secure systems 

For consideration, or 

more information about 

this exciting opportunity, 

please send your resume 

to: L. Taylor, Manage�; 
Dept. 0.301-9800, Digital 
Seattle Engineering 
Group, Digital Equipment 
Corporation, 14475 NE 
24th, Bellevue, WA 98007. 
Proof of legal right to 

work in the U.S. is 

required. 
We are an affirmative 
action employer. 

Digital 
lias 

• lt 
now. 
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UNDER-WARE ELECTRONICS 

SHARP 
PORTABLE COMPUTERS 

PC-7100 
7.37 MHZ 8086 PROCESSOR. 5 1/4" 360K FLOPPY DISK DRIVE, 

TWENTY MEGABYTE HARD DISK, PARALLEL AND SERIAL PORTS, 
320K RAM (EXPANDABLE TO 704K), 

ELECTRO-U!MINESCENT BACKLIT SCREEN. 
INCLUDES DOS 2.11 & GW-BASIC 2.11 

PC-7100 SPECIAL PRICE $1,099.00 
ORIGINAL LIST: $2,995.00 

• • • • • • • • • • • •  

PC-7202 SPECIAL PRICE 

$1,399.00 
PC-7202 ORIGINAL LIST: $2,995.00 

10, 8, 6 MHZ 80286 PROCESSOR, DUAL 1.2MB FLOPJ'Y DISK DRIVES, 
PARALLEL AND SERIAL PORTS, RGB EXTERNAL MONITOR PORT, 

640K RAM (EXPANDABLE TO 1.6MB), 

ELECTRO-LUMINESCENT BACKLIT SCREEN. 
FULL SIZE XT/AT EXPANSION SLOT. 
INCLUDES DOS 3.2 & GW-BASIC 3.2 

ITT XTRA XP wt '::::slc 
XT-286 SYSTEM 

MONO COLOR 
WITHOUT MONITOR MONITOR 

VIDEO & CARD & CARD 

NO DRIVES $499.00 $579.00 $679.00 
360K FLOPPY $799.00 $879.00 $979.00 
& 20 MB HD 

360K FLOPPY $899.00 $979.00 $1079.00 & 30 MB HD 

360K FLOPPY $1099.00 $1179.00 $1279.00 & 40 MB HD 

NEC 
MULTISPEED-EL 

4.77/9.54 MHZ, 640K RAM, DUAL 720K DISK DRIVES, 
PARALLEL & SERIAL PORTS, RGB MONITOR PORT, 

ELECTRO-LUMINESCENT BACKLIT SCREEN 
DOS 3.2, POP-UP SOFfW ARE. 

NI-CAD BATTERY PAK & A C ADAPTER INCLUDED. 

NEC 
MULTI-SPEED 

DELUXE 
CARRYING 

CASES 
SPECIAL PRICE 

NEC 
1200 BAUD 
INTERNAL 

MODEMS 
SPECIAL PRICE ��?;���������� 

$129.00 
LIST: $399.00 

YOUR 

SPECIAL 
PRICE $999.00 

PROCORP 
SERIAL MOUSE 
W/ DR HALO ill 

$59.00 
THOMSON 

14" COLOR 
COMPOSITE 

MONITOR 
YOUR COST: $99.00 

ORIGINAL LIST: $2,495.00 

CANON 
LASER PRINTER 

LBP-8Al 
8 PAGE PER MINUTE 

CANON CX ENGINE 

$899.00 
ORIGINAL UST $3,000.00 

TALLGRASS 
TAPE BACK-UP SYSTEMS 

TO CHOOSE THE CONF1GURATION YOU WANT, SIMPLY LINE UP YOUR 

CHOICE OF DRIVES WITH YOUR CHOICE OF MONITOR. 

FACTORY REFURBISHED MOMTORS WITII ONE YEAR WARRANTY 

ORIGINAL LIST: $595.00 
FACTORY REFURBISHED 
ONE YEAR WARRANTY 

TG1020e 20MB EXTERNAL-------.$199.00 
TG10401 40MB INTERNAL-·------$299.00 
TG1040e 40MB EXTERNAL------.$349.00 
TG142SI 20MB HD/ 

20MB TBU INTERNAL---------$299.00 

UNDER-WARE 
ELECTRONICS 

1970 S. WEST ST. #365 
WICHITA, KS 67213 

800-442-1408 QUANTITIES LIMITED. All. MERCHANDISE AVAIL­

ABLE ON A FIRST COME, FIRST SERVE BASIS. ALL 
MEROIANDISE GUARANTilED. IS I;>AY RE1URN PRIVI­

LEGE Will-I RMA. RESTOCKING OiARGE ON 

RETIJRNS. NO SUROiARGE FOR MC, VISA, OR DIS­

COVERCARD. COD ORDERS ACQ:P'ffiD WITH CASH 
OR CASHIERS OiECX. 

Circle 530 on Reader Senice Card 
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20 M H z  286 
20/ 1 2  M H z  MOTHERBOARD 

5 1 2 K  RAM EXPANDABLE TO 8MB 

200 WATT POWER S U PPLY 

1 .2 M B  FLOPPY D R I VE (CONTROLLER) 

ENHANCED KEYBOARD ( 1  01 ) 

1 4" FLAT SCREEN 

1 0  M H z  286 
1 0/ 1 6  MHz MOTHERBOARD 

512K RAM EXPA N DABLE T O  1 M B  

200 WATT POWER S U PPLY 

1 .2 M B  FLOPPY DRIVE ( CONTROLLER) 

ENHANCED KEYBOARD ( 1 01 ) 

MONOGRAPH I CS/P R I NT E R  CARD 

H I-RES MONO AMBER M O N ITOR 

IG SAVE ON HARD DR IVES 

ST225 K I T  . . 249.00 

20 MB/28 MS 

S T 1 25 KIT . . . . . . . . . . . . . . . . . .  290.00 

30 MB/65 MS 

ST238 KIT . . . . . . . . . . . .  285.00 

• Disk Drives! • Diskettes! 
• Mice! • Software ! 
• Monitors ! • Ribbons! 

• Printers! 

* For more information 
Please Call 

40 MB/38 MS 

ST251 KIT . . .  395.o
·
o 

40 MB/28 MS 

ST251 - 1 . . . . . . . . . . . .  385.00 

ST251 - SUBSTITUDE DISK 

PARTIONING SOFTWARE 

8/4.77 M Hz T URBO M OTHERBOARD 

256K RAM EXPA N DABLE TO 640K 

1 50 WATT POWER S UPPLY 

360K FLOPPY CONTROLLER 

360K FLOPPY DRIVE 

AT TYPE KEYBOARD 

MONOGRAPHICS/PRINTER CARD 

H I-RES MONO AMBER MONITOR 

• 10 M Hz System add $18.00 

• ONE 32 B I T  SLOTS, FIVE 16 B IT, TWO 8 BIT 

• 1 Meg RAM, EXPANDABLE TO 8 Meg 

• LANDMARK SPEED TEST 25.9 

• POWER & TURBO LEOS 

• KEYBOARD LOCK 

• 230 WATT POWER SUPPLY SWITCHABLE 

• AMI BIOS W/SET UP IN BIOS 

• 1 .2 Meg FLOPPY DRIVE 

• HARD/FLOPPY CONTROLLER 

98 S. Abel Street, Milpitas, CA 95035 
Bus: (408) 263-6066 Fax: (408) 263-8385 



CarrierNET 

Turbo EMS 

PC-Write 3.0 

CCC Model 2400 

Picture Publisher 

Current Events 

W hat would happen if you 
plugged your IBM PC' s 

serial port into a I I  0-volt 
power outlet? If you're using 
CarrierNET, you'd  have a 
LAN. From Carrier Current 
Technologies, CarrierNET 
includes communications 
software and a specialized 
modem that attaches to your 
PC's serial port and transmits 
at up to 38 ,400 bps. 

The key to Carrier NET lies 
in a small putty-colored box 
that connects the PC's serial 
port to a power outlet. The box 
accepts serial transmissions 
from the PC, assembles the 
data into packets, and broad­
casts it asynchronously over 
the neutral and ground con­
nections that run to every 
power outlet. 

Each node is essentially a 
modem that uses a propriet'!ry 
set of communications proto­
cols, including an error-cor­
rection scheme that detects 
and retransmits lost or dam­
aged packets. The box also in­
cludes a surge suppressor that 
protects your serial port. 

Every LAN requires a me­
dium access scheme. Carrier­
NET relies on a col l i s ion­
avoidance method in which 
each modem listens for a car­
rier tone before attempting to 
transmit. If the line is in use, 
the modem waits and tries 
again.  If a coll ision occurs 

SHORT TAKES 

BYTE editors ' hands-on views of new products 

T H E  F A C T S  

Carrier NET 
$298 per PC; $21 9  for 
peripheral sharing only 

Requirements: 
IBM PC, XT, AT, or 
compatible with a floppy 
disk drive, 256K bytes 
of RAM, a serial port, 
and DOS 2.0 or higher; 
a hard disk drive 
is recommended.  

during a transmission, each 
modem issues a time-out and 
resumes transmitting after a 
random period. · 

CarrierNET has RAM­
resident communications soft­
ware called ExcellNet. The 
basic version supports periph­
eral sharing only and costs 
$2 1 9  per workstation. The 
version I tested ($298 per 
workstation) included drive­
or subdirectory-level pass­
word security, E-mail and file 
transfer  capabilities,  and 
some DOS functions,  like the 
ability to view directories on 
other PCs.  

The prerelease device I re­
ceived was limited to 1 9,200 
bps, and the preliminary soft­
ware and documentation were 
a little rough around the edges. 
Nevertheless, I was able to get 
my office AT clone and two 
80386 portables up and run­
ning quickly. The E-mail and 

Carrier Current 
Technologies ,  Inc. 
1 804 West Southern 
Pkwy. 
Building A-1 12 
Durham, NC 27707 
(800) 222-0377; in 
North Carolina, 
(919) 490-4970 
Inquiry 1061. 

DOS functions worked with­
out a h itch .  It took about I 
minute to transfer a lOOK -byte 
file between computers ( 1 600 
bps) . When I sent more than 
one file, however, the network 
bogged down. Two l OOK-byte 
files sent simultaneously to 
my AT clone arrived error­
free, but they took over twice 
as long to transmit. Fortu­
nately, you can set ExcellNet 
to operate in background 
mode. 

But the real problems began 
when I moved one computer 
from BYTE's third-floor edi­
torial offices to other floors. 
Carrier NET claims a range of 
up to I mile, but I couldn't es­
tablish any communications 
from the fifth floor. From the 
first and fourth floors, I could 
reach only one of the two 
workstations on the third 
floor. Further, transmissions 
became unacceptably slow: 

Calling up a: one-screen direc­
tory on a remote PC took over 
2 minutes. 

CarrierNET won't work if 
your building has more than 
one transformer or has any 
crossed neutral and ground 
connection s .  It a l so won' t  
work with surge suppressors 
that support common mode 
filtering . Unfortunately ,  I 
didn't have time to track down 
the problem. 

When CarrierNET works, 
i t  wor k s  wel l .  S h a r i ng a 
printer attached to your PC is 
easy and quick, thanks to Ex­
cellNet's spooling capability. 
Once you've configured Ex­
cellNet, files transfer auto­
matic a l ly to the remote 
printer. Transfers are consis­
tently error-free ,  if not always 
fast. Also, the menu-driven E­
mail system is easy to use. And 
the DOS commands let you 
copy , delete ,  and rename 
files, as well as construct and 
remove subdirectories on re­
inote PCs. 

CarrierNET seems best 
suited for small  groups of 
users who share printers and 
transfer files occasionally. 
B efore b u y i n g ,  however ,  
check with an electrician to 
make sure that CarrierNET 
will work in your building. 

-Rob Mitchell 

Almost-Magic 
E M S  Emu l at ion 

M ore and more of today' s 
sophisticated applica­

tions have the built-in capabil­
ity of using memory above 
MS-DOS's 640K-byte limita­
tion, as long as that memory 
complies with the LIM/EMS. 
The result is much-improved 
performance. But there are a 
few roadblocks on the high­
way to that nirvana. 

continued 
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The R A M  above 640K 
bytes in today's systems is  ex­
tended memory, and MS-DOS 
has no built-in way of manag­
ing it. You need some way of 
converting it to EMS. The eas­
iest way is to buy an add-in 
board specifically designed 
for EMS . But with memory 
prices sky-high, that's  not a 
viable alternative unless you 
have a bottomless wallet. 

Turbo EMS is a software 
package that neatly handles 
these difficulties .  It 's  �Jl ex­
panded-memory emulator that 
simulates the working of an 
expanded-memory board run­
ning EMS 4.0.  It will neatly 
turn the extended memory in 
your system into what your ap­
plications will see as EMS 
memory. 

Expanded-memory emula­
tors aren't new, but their reli­
ability has improved of late. 
And Turbo EMS has an addi­
tional unique feature. If your 
system doesn't have extended 
memory, it will turn your hard 
disk drive into pseudo-EMS 
memory. Instead of swapping 
EMS memory segments to and 
from RAM, it swaps them to 
your hard disk drive. 

I quickly found that, with a 
few exceptions ,  Turbo EMS 
isn't the type of program you 
take out of the package, load, 
and run with nary a thought. 
But I did find the extensive in­
stallation utility well designed 
and helpful . 

Turbo EMS does an exten­
sive check of your system dur­
ing installation, but it can be 
fooled. It was unable to detect 
that I was using my 2 mega­
bytes of extended memory as a 
disk cache. The documenta­
tion told me I had to turn off the 
cache, but this took some dig­
ging. It also warned me that 
failure to uninstall memory­
resident programs that use ex­
tended memory could result in 
"data corruption. "  

There are other areas where 
you can get into trouble. For 
example, most programs that 
use EMS don't care where in 
memory the 64K-byte page 
frames used for data swapping 
reside. But some programs do. 
Applications like DESQview, 
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T H E  F A C T S  

Turbo EMS 
$99.95 

Requirements: 
IBM PC, XT, AT, PS/2, 
or compatible with at least 
256K bytes of RAM and 
MS-DOS 2. 1 or higher. 

Paradox , and Windows re­
quire specific page-frame 
alignments . Turbo EMS ' s  
documentation was helpful, 
but it took some research. 

After you've filled in all the 
options, Turbo EMS installs a 
device dr iver ca l l  in your 
CONFIG.SYS file. Then you 
reboot your system and go-or 
so I thought. After I rebooted, 
applications kept telling me 

PC-Write Gets 
Serious 

I n 1983 , Quick soft entered 
the word processor market 

with PC-Write, a shareware 
alternative to much more ex­
pensive programs. Because of 
its low price and good techni­
cal support ,  PC- Write did 
well :  Here was a word proces­
sor that could do most of what 
its users wanted and at a frac­
tion of what the others cost. 
However, the early versions 
lacked featu res that made 
many potential buyers pause. 
It could handle files of up to 

Lantana Technology, Inc. 
4393 Viewridge Ave. 
Suite A 
San Diego, CA 92123 
(61 9) 565-6400 
Inquiry 1062. 

that they couldn't detect any 
EMS memory in my system. I 
eventual ly found out why . 
About halfway through the 
manual, you 're told you have 
to use a utility to turn on the 
EMS emulation. Problem 
solved. But there ' s  a lesson 
here: With Turbo EMS, it' s 
absolutely essential to read the 
documentation carefully and 
plan your installation. 

only 60K bytes of RAM, it 
didn't support columns, and 
the spel l i ng checker  was 
somewhat too cumbersome. 

With PC-Write 3.0, Quick­
soft has fixed the major draw­
backs of previous versions .  
Not only will its longtime fans 
appreciate the improvements 
(after a l l ,  they suggested 
many of them) , but first-time 
buyers or compulsive switch­
ers would also do well to con­
sider it. 

The first thing I noticed is 
the command line, which tells 
you everything that you ever 
wanted to know about your 
file, such as what line you're 

Once I got Turbo EMS run­
ning, I ran Paradox 2 .0  and 
several other applications with 
my "new" 2 megabytes of ex­
panded memory. The results 
were impressive. I could ac­
cess large d atabases more 
quickly, and common com­
mands worked noticeably 
faster. 

Then I tried the program on 
a system without any extended 
memory , using the hard disk 
drive instead . I wasn' t  im­
pressed. Turbo EMS's swap­
ping of data to and from the 
hard disk drive doesn 't make 
much performance difference 
over the normal swapping that · 
any sophisticated application 
does anyway. It' s  especially 
true with a slow 65-millisec­
ond drive. Using a fast 25-ms 
drive, or, even better, a cach­
ing disk controller, does speed 
things up a bit. 

Turbo EMS does an excel­
lent job of converting your ex­
tended memory to EMS , 
opening up a whole new world 
of performance with applica­
tions designed to take advan­
tage of expanded memory. But 
don't expect its hard disk drive 
EMS emulation to make a big 
difference in performance . 
There is, however, a definite 
niche for it .  Some applica­
tions, like the latest version of 
Ventura Publisher, are begin­
ning to require EMS to use 
certain features. 

-Stan Miastkowski 

on, how many lines are in the 
file, percentage of memory 
the file occupies, filename, 
and basic function key com­
mands. At first, I found all 
this information distracting. 
But when displaying error 
messages or performing a 
search-and-replace operation, 
or if you're apout to overwrite 
somet h i n g ,  the p rogram 
blocks out the command menu 
unless it pertains to your cur­
rent operation. 

Version 3 .0 can handle any 
file up to the size of your sys­
tem' s  available memory, but I 
didn't notice any speed loss in 

continued 



Embedded systems designers have already used CrossCode C in over 291 different applications. 

CrossCode C comes with four 
powerful tools to help you program your 

68000-based ROMable applications 
From C source to final object, each tool takes you 
one step closer to your finished ROMable design 

CrossCode C is designed specifically 
to help you write ROMable code for 

all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 

1. COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler. Here are three 
CrossCode C features that you won 't  find 
in any ordinary C compiler: 

• Compiler output code is split into five 
independent memory sections that you 
can assign into ROM or RAM as you 
please. 

• You can optimize the code for your 
application because you control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
ints, or get maximum versatility by 
using four byte ints. 

• You can easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 

2. ASSEMBLER: CrossCode C 
comes with a Motorola-style assembler 
that has all the features that assembly 
language programmers require. In fact, 

you could write your whole application 
with it: 

• The assembler features an advanced 
macro language, conditional assembly, 
"include" fi les, and an unlimited size 
symbol table. 

• Detailed cross references show you 
where you 've defined and referenced 
your symbols. 

• After a link, you can actually convert 
your "relocatable" assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code. 

3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
ful l  32 bit target addressability, because 
the linker operates comfortably in the 
highest ranges of the 68020's  address 
space. 

4. DOWNLOADER: CrossCode C 
comes with a down loader that puts you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex, Tek Hex, 
Extended Tek Hex, and Data 1/0 ASCII 

Hex. You can also produce a binary image 
and convert that image into any format 
you might want. In all formats, bytes can 
be split into EPROMs for an 8, 1 6, or 32 
bit data bus. 

Why Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! I t ' s  available under 
MS-DOS for just $ 1 595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX & XENIX. 

CALL TODAY for more information: 

1-800-448-7733 
(ask for extension 2002) 

Outside the United States, please dial 

PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 

SOFTWARE DEVELOPMENT SYSTEMS, INC. 
DEPARTMENT 22 

4248 BELLE A IRE LANE 
DOWNERS GROVE, ILLINOIS 605 1 5  USA 

CrossCode™ is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is a registered trademark of 
Microsoft. UNIX® is a registered trademark of AT&T. XENIX® 
is a registered trademark of Microsoft. 



SE POWER! 
FOR ONLY 

1 89.95 ! 
for your PC that has 

Ill+ power, Report 
Writer, and Compiler 

all in one package! Now 
you can buy a powerful 
dBASE III+ work-alike 

that includes more 
features and power than 

any other competitive 
product on the market, at a 

fraction of the cost! 
"dBMAN competes directly with dBASE Ill+, it runs many operations 
much more quickly and costs less than half the price. "  Bruce Brown, 
PC Magazine. 

Unlimited Power. We extended the dBASE III+ language to 
bring you to a new level of programming power and versatility. 

Reports without programming! With our Report Writer you 
can easily create invoices, sales statements, form letters, 
employee lists, multi-lined and columnar reports, and more. All 
without programming! 

Speed unequalled in performance. dBMAN V's Greased 
Lightning! Compiler executes dBASE applications up to 16 
times faster than dBASE III+ , and comes with an unlimited 
distribution runtime license at no extra cost! 

We are offering a 30 day money back guarantee if not fully 
satisfied. (When purchased from a Versasoft authorized dealer.) 
And, our multi-user version of dBMAN for Novell, IBM PC Net 
retails for only $499.95! 

Just compare our price with the competition: 

Program Interpreter Compiler Report Writer TOTAL 
dBMAN V $189.95 included cl included $189.95 

Fox BASE $395.00 $495.00 $1 49.95" $1 039.95 

Clipper N/A $695.00 $1 49.95" $844.95 

QuickSilver $1 99.00 $599.00 $1 49.95" $947.95 

dBASE Ill+ $795.00 N/A $1 49.95" $944.75 

dBASE IV $1295.00 included included $1295.00 

• Suggested retail price for comparable relational full-screen report writer. 

dB MAN Highlights: 
0 dBASE It and dBASE Ill+ compatibility 
0 320 extended commands and functions 
0 Password protection and data security at field 

level 
0 BCD numbers 
0 Single command menus: vertical, horizontal, 

scroflable and pull down menu 
0 Program debugger/editor 
Report Writer Highlights: 
0 User defined pop-up windows and more .. .  
0 9 group levels 
0 Conditional printing of any items 
0 Compute running sums, counts, averages, 

minimums and maximums 
0 Relate and report from up to 9 database files 

with lookup (one to one) and scan (one to 
many) relations and more ... 
-----------------------------

VERSA SOFT 

Multi-User Version: 
0 locks records and files as a set to 

prevent deadlock 
0 Supports transaction update and roll 

back (Novell TTS system) and more. 
0 Available for Novell Network, IBM 

PCNet, Xenix, UNIX and other major 
operating systems. 

Call today to order your 
copy of dBMAN V ! 

Versasoft Corporation 
4340 Almaden Expwy, Suite 250 

San Jose, CA 951 1 8  
Phone: 408-723-9044 

Telex: 650-263-5806 
Fax: 408-723-9046 

��;!��o�!���rt:�����:n���;!��.��l�����.��X:l��U'�1)[:�����aa;���i�:�ila1����:�i�mo�����!¥·�1ickSilveris 
l..abollltoriesn:spectively. 
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T H E  F A C T S  ! 
PC-Write 3.0 
$89 

Requirements: 
IBM PC, XT, AT, 
PS/2, or compatible with 
448K bytes of RAM 
(320K bytes without the 
spelling checker) and 
DOS 2.0 or higher. 

cursor response. It went from 
top to bottom of a 50K-byte 
file in less than a second, and 
the program found and re­
placed 34 occurrences of a 
word in 6 seconds on my IBM 
PC XT compat ibl e .  O n  
BYT E ' s  keystroke count  
benchmark test for word pro­
cessors, PC-Write scored a re­
spectable 228, compared to 
WordStar's 234 (see table 2 on 
page 1 1 0 in the May 1 9 8 8  
BYTE) . You can also print 
from within the program, in­
stead of using a separate print 
program, and with enough 
memory, you can buffer the 
print file for faster printing. 

I found the spelling checker 
a bit quirky ,  although it is an 
improvement over the one in 
the previous version-but 
then, I 've never met a spelling 
checker I liked . PC-Write' s  
spel ling checker look s for 
misspellings by checking if 
the word in question is in the 
master or user list. One- and 
two-letter words are ignored. 
Somet i m e s ,  the  program 
flagged a plural of an  offend-

I 
Quick soft 
2 1 9  First Ave.  N 
Suite 224 
Seattle, WA 98109 
(206) 282-0452 
Inquiry 1063. 

ing word, only to offer its sin­
gular as a possible replace­
ment. But if this happens to 
your favorite word too often, 
you can easily remedy it by 
adding the word to the 50, GOO­
word dictionary. Version 3 .0 
lets you edit and execute most 
commands without leaving the 
spell search mode. 

The program now finds du­
plicate words ,  and all guesses 
are displayed on the command 
l ine.  You can also l ink and 
check related files .  A nifty 
feature called shorthand mode 
lets you create macros, so you 
have to hit only a letter or two 
for commonly used words and 
phrases. You can toggle this 
feature on or off. Bob Wal­
lace, president of Quicksoft, 
said the program's dictionary 
is constantly updated (regis­
tered users can call the com­
pany with suggestions). 

Another feature is its ability 
to store columns as l iteral 
ASCII text, Jetting you import 
Lotus 1-2-3 print files into the 
program. You can also mark 

continued 



How to 
move a mountain, 

level a buildin , 
rule the worl , 
erase the past, 

make a Inillion, 
and draw attention 

You can draw anything with AutoSketch� But 
that's only the beginning. Then, you can move it. 
Make sure it's level. Scale it to size. Or draw in rules. 

Don't like it ? Erase it. Want it bigger? Stretch 
it. Need details ?  Zoom in. Want more of the same? 
Duplicate it. 

AutoSketch is the precision drawing tool that 
does amazing things. In up to 10 working layers. 
And because it's also easy to learn (takes about an 
hour), you won't have a long, drawn-out start-up 
process. That makes it the perfect complement to 

sel£ 

your word processing or desktop publishing 
package. 

So get AutoSketch for your PC*. For just 
$99.95, you'll accomplish things you never 
thought possible. And who knows what kind of 
attention that might get you. 

To order AutoSketch directly, or for more 
information, call 1-800-223-2521 .  For the name of 
your nearest AutoSketch Dealer, call 1-800-445-
5415, ext. l ,  or write to AutoSketch, 2320 Marinship 
Way, Sausalito, CA 94965 . AUTODESK, INC. 

"AutoSketch runs on IBM PC!XT/AT and 100% compatible computers. and supports IBM's PS/2. AutoSketch is registered in the U.S. Patent and Trademark Office by Autodesk,lnc. 
IBM and Personal Computer AT are registered trademarks, and Personal Computer XT and PS/2 are trademarks, of International Business Machines Corporation. 
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ln!roducin" C lalk !\ 'iell 'sn1 

Reduce 
C Programming 

for MS Windows 
by 75 % 

Introducing C _talk/Views'", a major 
productivity tool for Microsoft® Windows 
program development in C. Slash your MS 
Windows program development time by up 
to 75% through the powerful\ object-oriented 
programming (OOP) technology of C _talk. 
With C _talk/Views, the most common 
elements of all MS Windows programs are 
packaged into reusable software 
components-object classes. Over forty 
software components are included as a 
complete applications development 
framework. These object classes provide an 

easy-to-learn and powerfully consistent 
interface to the rich functionality of MS 
Windows. C talk/Views is also a real OOP 
environment� Use the software 
components as they are, or extend them to 
meet the most demanding applications. 

Coming soon ... C_talk/Views for the 
Apple Macintosh'" ... now your MS Windows 
program will port to the Mac with little or no 
change! 

$45Q,OO 
CNS, Inc. 

In the US, add $5 for shipping. 
($25 for lnt'l handling) 

Software Products 
7090 Shady Oak Rd. 
Minneapolis, MN 55344 
6t 2-944-0170, Fax 612-944-0923 

. . .  providing and advancing 
object-oriented methodology. 

Cll !j111�ri11t:if1!l f(e!:J Create a keyboard · 

so easy to use, costly training time turns 
into instant productivity! 

Custom Keys and Snap-On IBM KeyCaps: Available in a wide variety 
of colors and imprinted in your choice of colors and fonts. Keytop and 
Keyfront Labels: Supporting emulation, word processing or custom made 
to your specs. Won't wear out or come off keys until intentionally removed. 
FlexShield Keyboard Protectors: Extend keyboard life. Protect from dirt, 
liquid and damaging environments without restricting keyboard operation. 
Call for your FREE CATALOG of Custom Keyboard Enhancements. 

CATALOG HOTLINE: 800 628-2828, Ext. 650 1..100leon 6o2rs634�751cs: """) CORPORATION FAX: 602 634-4620 

P. O. Box 201 , Dept. BYTE, Cornvi lle, AZ 86325 
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columns and move, copy, or 
delete them. 

Each registered user of PC­
Write receives two free up­
grades. Instead of an upgrade, 
you can get a PageMaker im­
port filter, DCA (Document 
Content Architecture) conver­
sion package , LaserJet font 
manager, or the source code. 
Other goodies that cost extra 
(but most of which you can get 
through Quicksoft at a dis­
count) include French and He­
brew capabilities (including 

voice support in H ebrew) , 
Grammatik I I I ,  the InSet 
graphics capturer and extra 
fonts, and more. 

With PC-Write 3 .0, Quick­
soft has dispelled any notion 
that it 's not a "serious" prod­
uct . The technical support 
folks  are also friendly, knowl­
edgeable, and patient. Even if 
the price were not under $100, 
this would still be a word pro­
cessor most worthy of your 
consideration. 

-Dave Andrews 

A Real Deal : 2400-bps Modem 
for $95 

W hen I first saw the ad 
from Compu Com 

Corp . for a $95 2400-bps 
modem, I was more than a lit­
tle skeptical . I remembered 
how my father would say that 
things that appeared too good 
to be true usually weren 't .  
Given that only recently have a 
few 1 200-bps modems made 
their way to under $ 1 00, and 
that typical prices for 2400-
bps modems range from $179 
to about $350, the CCC ad 
promised a lot. So I gave the 
company a call. 

The CCC Mod e l  2400 
modem is  an internal short 
board designed for the IBM 
PC or compatibles. It is based 
on a Texas Instruments chip 
set that results in a sparsely 
populated-and therefore eco­
nomical-board. The board 

includes two standard modu­
lar telephone jacks (a cable 
also comes with it) and a 
speaker with an external vol­
ume control. 

Like most personal com­
continued 

1 T H E  F A C T S  
CCC Model 2400 
$95 

Requirements: 
IBM PC or compatible 
with at least one available 
bus slot. 

Compu Com Corp. 
1 275 Palamos Ave. 
Sunnyvale, CA 94089 
( 408) 732-4500 
Inquiry 1065. 



How 'lb Get In On Our 
&equent Dyer Proglam 

Our new software product will 
increase the speed of any PC system 
so dramatically that we're tempted to 
include a pilot's license (and seat­
belt) as standard equipment. 

We call it FAST! And from the 
moment you load it, you'll find 
that's an understatement. A gross 
understatement. 

Using any benchmark or perfor­
mance test you choose, FAST! 

DATA TRANSFER RATES 
\� Kl.LOBYliS PER SECOND 

IBM XT IBM AT 

• BASE RATE 
• WrTH fAST! 

COMPAQ 
DESKPRO 386 

multiplies the actual processing speed 
of your system, by four times . . .  six 
times . . .  eight times . . .  or more, 
depending on your system and 
application. 

With FAST!, a IBM XT system 
easily outraces a Compaq Deskpro 
386, using a standard data transfer 
performance benchmark. And 
without enhancing the hardware in 
any way. 

We've got a winner on our hands. 

Speed Enhanccnient, 
Without Hardware Upgr.ules 

Our remarkable enhancement is 
achieved by very simple means. We 
took a well-known speed-enhance­
ment technique called "disk caching;' 
and improved it. By a mile. 

FAST! literally anticipates what 
data your CPU will be seeking, and 
reads that data from your drive or 
floppy into a special RAM buffer (or 
"cache"), before the CPU asks for it. 

Which means that your CPU 
spends almost no time waiting for 
disk reads, the most notorious time-

glutton of all. The more disk-inten­
sive your application (database, for 
example), the more time FAST! will 
save you. 

And since FAST! reduces drive read 
time drastically, it also reduces wear 
and tear on your drive, extending 
its life. 

EASI'! Blows Away The Competition 
Priced at just $99, FAST! is 

FJtsT! 

competitively priced with other disk­
enhancement utility software. Yet it 
offers vastly superior results- four 
times the performance of the closest 
competitors. 

And it's hundreds less than 
hardware upgrade options like faster 
drives, turbo boards, or entire system 
upgrades, while again offering supe­
rior speed enhancement. And FAST! 
works with XT, AI, 386 and PS/2 
systems, in conventional, extended 
or expanded RAM. 

If you want to give your computer 
breakneck processing speed, get 
FAST! To order, call Future Computer 
Systems at (603) 894-6975. Or, ask 
your local computer dealer. 
For FAX orders: (603) 894-6670 

Future Computer Systems 
26 Keewaydin Drive, Building H2 
Salem, NH 03079 
(603) 894-6975 

XT, AT and PS/2 art trnd(marks tJf International Business Machines Corporntion. Compaq DESKPRO 386 is a tr.tdcmark of Compaq Computer Corpor.nion. FAST! is a trademark of Fu!Ure Computer Systems. 

Circle 107 on Reader Service Card (DEALERS: 1 08) MARCH 1989 • B Y T E  103 



SHORT TAKES 

puter modems, the CCC unit 
uses the Hayes-compatible AT 
command set, and it has a 40-
character command buffer. It 
also adjusts automatically to 
lower transmission speeds of 
1 200 bps or 300 bps. 

I installed the modem in my 
Hyundai Super 286c with no 
problems .  The board requires 
you to deal  with only two 
jumpers. One jumper selects 
COM port 1 ,  2, 3, or 4; the 
other sets the default (on or 
off) for the auto-answer 
mode. 

The package comes with a 
shareware communications 
program called Boyan (ver­
sion D3), which has a license 
fee,  should you decide to use 
it, of $35. Boyan is a fairly 
straightforward, no-frills pro­
gram. It does have one signifi­
cant drawback, as do many 
programs of this type: It sup­
ports only COM ports 1 and 2 .  
This simply means that if  you 
need to assign the modem to 

port 3 or 4, you cannot use 
Boyan. 

I assigned the modem to my 
system' s  port 3 and used it 
with Procomm Plus. In addi­
tion to call ing local access 
numbers ,  which provide rela­
tively clean communications 
lines, I also sent and received 
ASCII files on a daily basis via 
standard long-distance ser­
vice at 2400 bps and 1 200 bps. 
And although my experience 
didn't constitute a scientific 
test, the number of occasional 
l ine-noise glitches was about 
the same as on a USRobotics 
Courier 2400. 

I didn't do any exhaustive 
lab line-noise tests, but in real­
world use, the CCC Model 
2400 worked fine. This is the 
first 2400-bps modem I 've 
seen for less than $100, and 
it's a bargain. It comes with a 
two-year warranty and a 30-
d ay money-back pol icy .  
That's a very good deal. 

-Dennis Allen 

The E lectronic Darkroom 

P icture P ublisher is an 
image editing software 

package billed as an "elec­
tronic darkroom. "  I used it to 
edit and manipulate a set of 
scanned gray-scale images to 
increase their clarity or re­
move flaws . 

Once you have Microsoft 
Windows, Picture Publisher, 
and any Tag Image File For­
mat (TIFF)  p ic ture f i le s  
loaded and ready to go, a suite 
of useful tools is at your dis­
posa l .  These tools include 
Greymap functions ,  which let 
you adjust or enhance gray­
scale values; Mask functions, 
which let you create freehand 
or geometric shapes to either 
protect an area from global 
edits or mark an area for edits; 
Retouch,  which you use to 
smooth, brighten, feather, or 
add texture to an image; Edit 
functions, which provide cut­
and-paste features; and Pro-

cess functions, which you use 
to view, crop, scale, or other­
wise ready images for final 
placement on a page. 

You use basic utilities like 
Undo, Apply , and Zoom to 
implement or delete your 
edits. You can access the tools 
and util ities via Windows ' 
pull-down menus, the Astral 
Picture Window icons, or the 
function keys. 

To actually edit an image, 
you move between the Win­
dows interface and the Astral 
Picture Window. The Astral 
Picture Window is basically a 
full-screen window within the 
Windows environment. When 
you work in the Astral Picture 
Window, Picture Publisher 
paints to a full VGA screen so 
you can see 64 levels of gray 
and manipulate 256 levels of 
gray. I found it easy to move 
between the two interfaces. 

It is also easy to create spe-

How the competition stands 
Introducing the modem with a sleek new 

stand-up* design. Telebit's new TlOOO Multi­
Speed modem. The modem that not only looks 
different, but is different. With more features. 
More performance. And a surprisingly low price. 

More modem for less money. 
What makes the TlOOO so different? 

For one, you get a choice of more speeds. The 
TlOOO can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the TlOOO can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit® and other PEP™ high­
speed modems. 

But it costs about the same as a 

2400 bps error-free modem. 
Another difference? The TlOOO runs at 

9600 bps with any type of data-without com­
pression. Error free. With MNP and PEP 
error detection and correction. 
The TlOOO fits right in. 

The TlOOO Multi-Speed modem even talks 
Hayes-right from the box. And if you're using 
the AT command set or even Smartcom III 
software, were compatible. You won't need new 
software. And you won't need new commands. 

The TlOOO also has internal support for 
the most widely-used communications protocols 
-Kermit, Xmodem, Ymodem and UNIX's 
UUCP. So you can transfer files up to 3 times 
faster than any other modem. 



SHORT TAKES 

cial-effect images with Pic­
ture Publisher. For example, 
you can posterize a photo , 
which groups gray tones with 
ones of similar value, or you 
can change an image's  thresh­
old, which converts gray tones 
to either black or white to 
create line art. 

The two functions that I 
found particularly fascinating 
were Retouch and Greymap. 
Retouch lets you adjust the 
gray values assigned to a pixel 
using a paintbrush. You can 
easily implement all kinds of 
changes, like sharpening the 
image via an edge-enhancing 
filter or painting over flaws on 
an image using a gray tone of 
your choice. I used the sharp­
en feature to give better defi­
nition to some of my fuzzy 
images. 

The Greymap functions let 
you do complex adjustments or 
fairly quick adjustments in 
brightness or contrast. 

I ran the product on a PS/2 

Model 80 running Microsoft 
Windows 2.03 . The documen­
tation clearly explained basic 
image-preparation concepts 
and was easy to follow. While 
I found the product easy to use, 
anyone buying it should have 
some famil iarity with both 
Windows and basic desktop 
publishing and darkroom con-

cepts. Edited images can be 
ported to page layout, presen­
tation graphics, or word pro­
cessing software that accepts 
TIFF or the Encapsulated 
PostScript Font format . If  
you're a serious desktop pub­
lisher, Picture Publisher i s  
worth a look. 

-Jan Fiderio • 

T H E  F A C T S  
Picture Publisher 
$595 

Requirements: 
With an IBM PC: VGA 
card, analog monitor, 
Microsoft Windows 2 .03 
or higher, Windows­
compatible mouse, 640K 
bytes of RAM, and DOS 
2 .0  or higher; a hard disk 
drive is recommended .  
With an IBM PS/2: 
Windows 2 .03 or higher, 
Windows/PS/2-
compatible mouse, 640K 
bytes of RAM, and DOS 
2.0 or higher. 

Astral Development Corp. 
Londonderry Sq. 
Suite 1 12 
Londonderry, NH 03053 
(603) 432-6800 
Inquiry 1066. 

up to Thlebit's newest modem. 
And here's another big difference. Since 

the T1000 runs the most popular communi­
cations software at the highest possible speeds. 
You can take full advantage of packages like 
Hyper ACCESS, Crosstalk-Fast, MicroPhone II, 
and Acknowledge. 

Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 

Remote management for ease of use. 
Here's the final difference. The T1000 

offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that's head and 
shoulders above the rest. In features and per­
formance. At just the right price. Telebit's new 

T1000 Multi-Speed Modem. 
Call 1-800-TELEBIT or 

(415) 969-3800, today. 
Or write Telebit at 

1345 Shorebird Way, Moun­
tain View, CA 94043-1329. 
Fax: (415) 969-8888. 

Because no one gets the 
message through like Telebit. 

TlOOO. TELEBIT" 
© 1988 Telebit Corporation. Telebit is a registered 
trademark and PEP is a trademark of Telebit Corpora­
tion. Other brands or product names are trademarks of 
their respective holders. 
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The fastest possible 
way to create the fastest 

�-DOS P.fOgratnS 
possible. 

Microsoft C 5.1 
Optimiziug Compiler 

Everything about Microsoft® C Optimizing 
Compiler version 5.1 is dedicated to the profes­
sional programmer. 

Fast code. Fast development. Fast debug­
ging. And full support for both MS-DOS® and 
the OS/2 systems in a single package. 

There's no faster C code on a PC, because 
powerful optimizations, such as in-line code 
generation and loop enregistering, generate 
executables that are compact and efficient. 
The documentation even teaches you special 
coding techniques to squeeze every last bit of 
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J For Perso11al Compwers Rmmi11g 
tl�e MS, OS/2 or MS-DOS, 
Operati11g System 

Microsoft C Optimizing Compiler 5.1 Techbox 

ComP.iler 
• Optimizations that generate the fastest code for DOS 

and OS/2 systems. 
- In-line code generation. 
- Loop optimizations. 
- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. 
- Family API programs that run under DOS and the 0St'2 

systems. 
- Write multithreaded programs and Dynamic Link 

Libraries. 
• Small, medium, compact, large, and huge memory models. 
• Mix models with NEAR, FAR, and HUGE keywords. 
• Fast compilation (10,000 lines/minute) with Microsoft 

QuickC" 
• Fastest math, in-line 8087/80287 instructions, and 

floating-point calls. 
• More complete support of proposed ANSI standard. 
• Over 350 library functions, including a graphics library. 

Microsoft Code View 
• Full OS/2 systems support. 

- Debug applications of up to 128MB under the OS/2 
systems. 

- Debug multithreaded programs and Dynamic Link 
Libraries. 

• Source-level debugging for precise control over 
programs. 
- Dynamic breakpoints in the source. 
- Debug programs written in a variety of Microsoft 

languages. 
- Full symbolic display of C structures. 
- Interactively follow linked lists and nested structures. 
- Watch variables, memory, registers, and flags. 

Other Utilities 
• Fast linking (twice as fast as the C 4.0 version linker). 
• OS/2 incremental linker - up to 20 times faster than a 

full link. 
• OS/2- and MS-DOS reconfigurable programmer's 

editot 

speed out of your code. 
Fast code isn't all you get. Under MS® OS/2, 

the 640K barrier is gone so you can write C pro­
grams as large as a gigabyte. You can call the 
operating system directly. Create more respon­
sive programs (multiple threads allow program 
operations to overlap). And build Dynamic Link 
Libraries (DLLs) that can be shared, saving 
valuable memory. D LLs also allow your main 
programs to be smaller, so they load faster. You 
can even write a single Family API program 
that runs under both MS-DOS and MS OS/2. 



The fastest possible 
way to create the fastest 

OS/2 PfOgratnS possible. 
Microsoft C 5.1 
Oprimizing Compiler 

Microsoft Editor is the first reconfigurable 
text editor for programmers that lets you de­
velop under MS-DOS and MS OS/2. Under 
MS OS/2, multitasking lets you edit one file 
while you compile another, which cuts develop­
ment time. You can even generate multiple com­
piles that report errors directly back into your 
source code. 

Microsoft CocleView®is the highly acclaimed 
window-oriented source-level debugger that 
makes debugging not only fast, but extremely 
efficient. You can view program execution 

I For Personal Compmers Runni11g 
the MS, OS/2 or MS-DOS, 
Operati11g System 

Microsoft C Optimizing Compiler 5.1 Techbox 

Com11iler 
• Optimizations that generate the fastest code for DOS 

and OS/2 systems. 
- In-line code generation. 
- Loop optimizations. 
- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. 
- Family API programs that run under DOS and the OS/2 

systems. 
- Write multithreaded programs and Dynamic Link 

Libraries. 
• Small, medium, compact, large, and huge memory models. 
• Mix models with NEAR, FAR, and HUGE keyv.atls. 
• Fast compilation (10,000 lineslminute) with Microsoft 

QuickC:" 
• Fastest math, in-line 8087/80287 instructions, and 

floating-point calls. 
• More complete support of proposed ANSI standard. 
• Over 350 library functions, including a graphics library. 

Microsoft Code View 
• Full OS/2 systems support. 

- Debug applications of up to 128 MB under the OS/2 
systems. 

- Debug multithreaded programs and Dynamic Link 
Libraries. 

• Source-level debugging for precise control over 
programs. 
- Dynamic breakpoints in the source. 
- Debug programs written in a variety of Microsoft 

languages. 
- Full symbolic display of C structures. 
- Interactively follow linked lists and nested structures. 
- Watch variables, memory, registers, and flags. 

Other Utilities 
• Fast linking (twice as fast as the C 4.0 version linker). 
• OS/2 incremental linker - up to 20 times faster than a 

full link. 
• OS/2- and MS-DOS reconfigurable programmer's 

editot 

while you watch variables and register values 
change. And under MS OS/2 you can debug 
multi-threaded applications, DLLs, and pro­
grams as large as 128 MB. The Microsoft C 
Optimizing Compiler 5.1, designed for the pro­
fessional programmer. It's all the speed you 
need. Call (800) 541-1261. 

Mictosolf� 
Making it all make sense: 

Microsoft. the Microsoft logo. MS. MS·OOS, and CodeV'I<W are registered tcademarl<s o/Microsoft Ca,>orntion. 
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The Only Character 
Recognition System 

That Outperforms Ours 
Nature's character recognition system can be 

trained to read any language. Flagstaff Engineer­
ing's SPOT OCR Text Reader is also trainable. 
It has read text printed in thousands of typefaces 
in over 130 different languages! 

The SPOT OCR Text Reader works just like a 
typist who reads a page, then uses a keyboard 
to transfer the information on the page into a 
computer file-except SPOT uses a scanner for 
eyes and outputs the text directly into standard 
text files .  SPOT is also faster. It can read up to 
35 characters per second on a 16MHz AT, and 
up to 65 characters per second on a 25MHz 
machine (that's 780 words per minute) . SPOT 
supports most major makes of scanners. 

Using sophisticated statistical techniques, 
SPOT recognizes characters like the brain does: 
by examining their shape and context. Like 
nature's original, SPOT is very flexible. It can 
glance over an entire page or zoom in on a 
few lines of text. SPOT can read newspapers, · 

magazines, books, manuals, invoices, contracts, 
government documents, columns, tables . . .  just 
about any printed text. And SPOT keeps getting 
better. The new Version 3.0 is faster, more 
accurate, easier to use, and better documented 
than its predecessors. 

Since 1982, Flagstaff Engineering has provided 
visionary data conversion solutions for thou­
sands of companies worldwide. SPOT is already 
increasing productivity and making life easier for 
many publishers and researchers, accountants 
and telemarketers, medical and legal offices, 
archival and transcription services. 

Wouldn't your business benefit from fast, 
accurate, and low-cost OCR software? Give us 
a call and let our application specialists explain 
how you can save time and money with SPOT, 
the OCR text-entry solution. 

S POT�. � 
Visit us at C-BIT in 

Hanover, West Germany. Helping People Read a World of Information 

-=csv=NTACT=Ic-=PA=rrER=N:-::O=PTI=CAl:-::TRANSLA= JOR Circle 104 on Reader Service Card 
(DEALERS: 105) 

1 1 20 Kaibab Lane • Flagstaff, AZ 8600 1 
602-779-3341 • FAX 602-779-5998 



� � 

Jerry hands out 
the kudos for 
the most distingu ished 
products of 1 988 

I have got 8 million things to do. At 
dawn tomorrow I catch an airplane 
to New England, where I'm sched­
uled to do some briefings about the 

space program, as well as attend a BYTE 
Editorial Exposition . Meanwh i le ,  
Christmas is in a few days, and I 've done 
no shopping at all. I found Larry Niven's  
present last spring, so  that's set, and 
Mrs. Pournelle can handle the rest-ex­
cept of course for her own, which, with 
luck, I'll pick up in New Hampshire. 
Surely they have interesting presents? 

Meanwhile, this is the last column of 
the year, which means it's time for my 
annual Chaos Manor Awards. BYTE has 
recently instituted annual awards, and 
it's about time; I 've nothing against the 
other magazines' awards, but I do think 
BYTE has unique expertise in this field. 
The BYTE awards are the result of a vote 
of the BYTE editors, and they are "offi­
cial" ;  you saw them in the January issue. 

The Chaos Manor Awards come under 
different rules. They aren't "official" 
from BYTE, just from me. There' s  no 
vote, although I may check with other 
BYTE editors to see if they have had 
problems I didn't notice. Eligibility is the 
year I got a product, not the year it came 
out. Finally, the usual Chaos Manor 
rules apply: unless otherwise noted, this 
is all stuff that I've personally used and 
beat the devil out of. 

1988 
This has been an interesting year. I be­
gan this column a few weeks ago by set­
ting up a GrandView outline (I'll get 
back to GrandView later) . Within a 
week, I had more than enough items to 

E X P E R T A D V I C E  

COMPUTING AT CHAOS MANOR • Jerry Pournelle 

CHAOS MANOR 
AWARDS 
fill three columns. I've acquired a lot of 
useful stuffthis year, and much of it first 
came out in 1988. Some ofthese products 
aren 't earthshaking , but they ' re al l  
darned useful. By me, 1 988 was a very 
good year for computer users. 

Most Useful Computer 
The clear winner in this category is the 
Cheetah 386 ,  which is built up from a 
Cheetah motherboard and memory in­
stalled in a "tower" configuration. Intel 
furnished the chip set (the 80386 and 
80387). Big Cheetah runs at 25 MHz. It 
would run faster if I got Intel to send me 
faster-rated chips, and I just may do that; 
although I have to say that Big Cheetah 
already runs fast enough for anything 
I'm likely to do. The BIOS is by Award. 
So far it has been compatible with every­
th ing I ' ve tried ,  including the new 
DESQview 3 .0. 

Just about everything I have said about 
Big Cheetah could be said about the Ze­
nith Z-386 (although that runs at 1 6  
MHz, still fast enough for nearly any­
thing I do) . It happens that I use Big 
Cheetah a bit more than I do the Zenith, 
but it could be the other way around. 
That is, I never experiment on my pri­
mary machine; and since I'm always 
mucking about with new software and 
boards and equipment, something has to 
be the experimental machine. 

I keep a generic IBM PC AT clone that 
came from Larry Aldridge's  Sterling 
Solutions ( 1 824 South Starfire Ave. ,  Co­
rona, CA 91719) for stuff I'm really 
doubtful about. For a fair test, however, 
al l  the stuff-boards and software­
should be run with an 80386 since, in my 
judgment, the 80386 is the wave of the 
future. The Z-386 serves as the 80386 
test-bed , and it has never failed me . 
When Larry Niven needed a new com­
puter, I had no hesitation in recommend­
ing the Z-386, which is what he bought. 
Still, Big Cheetah is faster, and I do use 
him a bit more; so that's the machine of 
the year, with the Z-386 as runner-up. 

The 80286 chip, originally greeted 
with enthusiasm when the AT came out, 
has proven to be a dead end. For one 
thing, while it's easy to get from virtual 
mode (where the 80286 pretends that it's 
a fast 8086 like you have in your PC) to 
protected mode (which is genuine 16-bit 
operations that can directly access 16  
megabytes of  memory) , getting back 
from protected mode to virtual mode re­
quires a kludge you have to see before 
you'll  believe it. 

That's not the worst problem. If Intel 
had been able to make 80286s of consis­
tent quality, the chip might still have a 
protected-mode future, but they didn't. 
Instead, we have a number of steps and 
revisions of the 80286, and they are not 
all alike. Programs running in virtual 
mode aren't likely to notice, but when 
you move into protected mode, it can 
make a real difference. Thus, anyone 
programming for the 80286 in protected 
mode must find a least common denomi­
nator of the chip to write to. That is pos­
sible, but since it 's also difficult and 
expensive, it 's generally confined to 
large programming outfits .  Much of the 
driving force in this industry comes from 
small programming companies. 

There is useful 80286 software, but in 
general ,  the future of the 80286 is to be 
used as a kind of fast 8086, while the 
80386 has a great future. The 80286 
won't be abandoned quickly because 
there are so many of them out there, but I 
see a definite trend toward software writ­
ten just for the 80386. Most important, 
there will be compilers and code genera­
tors using the 80386's special features. 

Disk Drive of the Year 
Big Cheetah's  disk drive is the Priam 
ESDI 330-megabyte hard disk drive, and 
that gets the award in this category. 

I'm very happy with the trend to ever­
larger hard disk drives. I didn't predict it; 
indeed, one ofPournelle's laws was "Sil­
icon is cheap, but iron is expensive. "  

continued 
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A MESSAGE 
To OuR 

SuBSCRIBERS 

F ROM TIME TO TIME 
we make the BYTE sub­

scriber list available to other 
companies who �ish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap­
preciate this controlled use of 
our mailing list, and look for­
ward to finding information of 
interest to them in the mail. 
Used are our subscribers' names 
and addresses only (no other 
information we may have is ever 
given) .  

While we believe the distribu­
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 

-

IJ\JTE MAGAZINE 
ATTN: SuBSCRIBER SERVICE 

P.O. Box 555 
HIGHTSTOWN , NJ 08520 
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CHAOS MANOR 

T he Amiga 

2000 is the clear winner 

as most-improved 

computer. 

This was formulated back in the days of 
the S-1 00 bus, and it was intended to 
warn users that it was a lot easier to up­
grade a machine that used a bus and 
cards than the single-card computers that 
were the S- l OO's chief rivals, but I also 
applied it to disk drives. I was quite cer­
tain that spinning metal would soon give 
way to something without moving parts, 
like magnetic bubble memory. 

I still think that eventually that has to 
happen-doggone it, it really is easier to 
fabricate complex silicon than to make 
high-precision spinning platters and 
heads-but it' s  also very clear that it 
won't happen soon. I'm seeing reliable 
gigabyte drives that fit into an AT chas­
sis. Priam has a 700-megabyte drive that 
I suspect will be next year's drive of the 
year; in seven years of using Priam 
drives, from the original 20-megabyte 
drive to the 330-megabyte unit I use now, 
I've never lost any data. 

Priam shares this award with itself: 
that is, I also have their 330-megabyte 
SCSI MacDisk for the Macintosh II. Of 
course, it uses the same hardware as Big 
Cheetah's disk drive, so this is really 
only one award. The MacDisk sure is 
handy: I've noticed that the Mac II hard 
disk seems to fill up even faster than PC 
hard disks do. It's probably the graphics 
and image files. Priam was kind enough 
to donate a 330-megabyte MacDisk to the 
Lowell Observatory, and it ' s  about time I 
publicly thanked them. I'll report on 
using microcomputers at the Lowell Ob­
servatory soon. 

Most Improved Computer 
The Amiga 2000 is the clear winner 
here. It's not just the hardware upgrade 
to the 68020 chip and a new chip set with 
more video RAM (although those cer­
tainly helped) . Commodore has also 
greatly improved the operating system. 
The Amiga 2000 will now boot from its 
hard disk; there's no more Kickstart with 
a floppy disk and then calling in the 
Workbench. The disk access times have 
been improved dramatically: it used to 

be that you could go get a sandwich while 
the Amiga read in a medium-length file. 

The Amiga 2000 is now good enough 
for most things you'd like a computer 
for .  For example, WordPerfect users 
will find their favorite editor works fine 
on the new Amiga. Indeed, the whole 
software base is expanding rapidly. 

I was just up to the Stanford Linear 
Accelerator Center (SLAC) , where they 
use Amiga 2000s as workstations for 
both secretarial and scientific staff. A 
great deal of the work is done locally, 
while the Amiga's multiprocessing capa­
bility keeps it connected to their big 
mainframe. SLAC has developed soft­
ware to let the mainframe initiate an 
Amiga task while the Amiga is doing 
someth ing  e l s e .  T hey u s e  Donald 
Knuth's  TEX scientific text formatter; 
there's  an excellent implementation for 
the Amiga. Incidentally, the X in TEX is 
a Greek chi, so it 's pronounced "tek. " 

SLAC has developed a whole slew of 
software for the Amiga. I was quite 
frankly impressed with what the SLAC 
people can make the Amiga do. If Com­
modore could manage to get the SLAC 
software-most of it is public domain­
and distribute it with the Amiga, it would 
go a long way toward making the Amiga 
a machine for the rest of us. 

Most Useful Peripheral 
Hands down, the most useful new pe­
ripheral I acquired this year is the Maxi­
mum Storage WORM (write once, read 
many times) drive. Runner-up is Infor­
mation Storage's  WORM drive. I find 
the Maximum Storage software a bit 
handier than Informat ion Storage ' s  
WORM TOS. Both WORM drives work 
very well .  Both have recently come out 
with high-density formats that get even 
more data on one WORM cartridge. 

The main function of a WORM drive 
is to back up all my work: fiction, pro­
grams, data brought in by E-mail, every­
thing of value. WORM storage disks cost 
about a dollar a megabyte; and unlike 
other backup media, the WORM saves 
everything. You can page back on the 
WORM and find every version you ever 
saved.  This can be invaluable for pro­
grammers. It ' s  no bad thing for fiction 
writers, either. 

Since the computer sees the WORM as 
just another disk drive, you can use it to 
store compilers, word processors, and 
other software that is read and not writ­
ten to, thus saving hard disk space. 

The really neat thing about a WORM 
is that you don't mind using it to back 
things up, since it works with COPY or 

continued 



il l we've 
Dfl PC mill. 

SPARC™ (Scalable Processor Architecture) is  rapidly becoming the standard of RISC technology. 
It's what makes Sun Microsystems' renowned Sun-4™ the technical workstation everyone wants. 

Now you can SPARC up your PC! 
Definicon's new SP-ARCl ™ is a single board coprocessor that brings the power of SPARC 

processing to any IBM™ compatible PC. That means 15 MIPS performance at 25 MHz, 
8 megabytes of RAM, and SPARC code on your PC. 

Our SP-ARCl opens the world of Sun's brilliant SPARC standard to PC users-and the vast 
MSDOS™ marketplace to SPARC software developers. 

This is riskless RISC, thanks to our uncondi­
tional, 30 day money-back guarantee. For details 
about how you can explore the limitless 
possibilities of SPARC on your own PC, 
call Paula Jerome at Definicon now. 
o 1988 Delinicon Systems. Inc. 

SPARC and Sun-4 are trademarks of Sun Microsystems, Inc. 
MSDOS is a regtslered trademark of Mtcrosoft Corp. 
SP-ARC1 is a trademark of Oefinicon International Corp. 
IBM is a trademark ol lnternattonal Business Mach1nes. Inc. 
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helps save time, money, and cut frustrations. Compare, evaluate, and find products. 

FREE Product Literature! 
Quickly and efficiently sort through a jumble of products without risk 
or hassle. Learn the details on every product we carry, direct from the 
manufacturer. Don't wait. Get it fast, free, first-class the day you call 
800-421-8006. 
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Assemblers 

MS Macro Asm 
Turbo Assembler/Debugger 
Visible Computer 80286 B Language - Compilers 
AZTEC C86 - Commercial 
High C-286 - by MetaWare 
Instant C/ l61v; 
Lattice C - V3.4 
Microsoft C 5.1 - w/CodeView 
Microsoft QuickC 
Turbo C - by Borland 
Turbo C Professional 
Watcom C6.5 - highly optimized 

Dbase & Tools 
Buzzwords Toolboxes 
CLEAR+ for dBASE 
Clipper Summer '87 
dBASE IV 
Dbase Online 
dBRIEF w/BRIEF 
dBug - source debugger 
Document or 
DBXL Interpreter 
Fox BASE + - V2.1 
Genifer - code generator 
R&R Relational Report Writer 

R&R Clipper & FoxBASE 
Quicksilver Diamond 
Ul Programmer 

List Ours 
150 105 
150 1 15 
100 89 

499 Call 
595 Call 
795 699 
450 289 
450 299 

99 69 
150 1 15 
250 179 
295 Call 

295 249 
200 159 
695 449 
795 529 

99 89 
275 Call 
195 179 
295 239 
199 149 
395 259 
395 259 
149 139 

55 45 
599 369 
295 239 

New Discovery 
Veraoat Vlnu 

Vermont Creative Software's new generation of Windows for Data. User interlace 
library for forms, windows, menus, help, and keyboard handling. Menus in any 
slyle. Fonns can be larger than display window, have choice lists, context-sensitive 
help, flexi�e decimal, date, lime, and ICJJgle fields. Mini word processor. Inter· 
national language portability. $349 

Debuggers 

Periscope II - breakout switch 
Periscope I l l  - 10 MHz version 
Sourcer 

Editors 
BRIEF 
COMPEDITOR 
Edix 
Epsilon - like EMACS 
KEDIT - like XEDIT, V.4 

Personal Rexx 
MKS VI 
PI Editor 
SPF/PC - V2.0 
Vedit Plus 

Text Screen Addons 

List Ours 
175 139 

1395 1 11 9  
100 89 

195 Call 
175 165 
195 159 
195 159 
150 125 
125 109 

75 69 
195 159 
245 189 
185 129 

C Worthy w/forms 295 Call 
C-scape 399 379 
Curses - by Aspen Scientific 1 19 109 

with source 289 275 
Greenleaf DataWindows 295 219 

for OS/2 395 299 
Vitamin C - source, menus 225 169 

for OS/2 345 279 
Vermont Views - replaces WFD 395 349 

with source 790 659 
Note: Mention this ad. Some prices are specials. Ask about 
COD and POs. Fonnats 311 laptop now available, plus 200 
others. UPS surface shipping add $4/per normal item. All 
prices subject to change without notice. 

Established 1983. We carry over 1 , 100 different products. Call today for complete technical 

S·B Pond Park Road Hingham, MA 02043 

Mass: 800·442·8070 

or 617·740-2510 1/89 TeleK: 671·5348 FAX: 749·2018 

information and advice, our catalog, literature, and solid ualue. 

800-421-8006 HOURS: M·F 8:30 · 8:00 Sal: 10:00 · 4:1Xl 

'' IT MAKES C·C·CROSSTALK 
SEEM T· T· TONGUE· TIED . '' 

If you 're talking to a DEC mainframe, no communication 
software emulates the VT220, VT100 or VT52 terminal more 
accurately, easily, or eloquently than VTERM. * 

Hot keys. Kermit. Automatic reformatting for spreadsheets 
and databases. VTERM has it all. 

Why not join the 60,000 users of VTERM (many of whom 
moved up from Crosstalk) . And try the DEC terminal emulation 
package that has everyone in the business buzzing. 
· - - - - - - - - - - - - - - - - - - - - - - - �  
1 FREE EV:ALUATION KIT. 1 

I D Yes, send me a free time-limited,full-blown working copy ofVTERM/220,
1 which is mine to keep. 

I Name I I Title VTERM I 
1 Company 0 1 
1 Address 1 

I DEC Tenninal Emulator I 
I Telephone I I am a user 0 dealer D. Mail to: 
1 

Coefficient Systems Corporation 
1 

I 6 1 1 Broadway, New York, New York 10012  (21 2) 777-6707 svc-3/89 I 
· - - - - - - - - - - - - - - - - - - - - - - - �  

* VTERM refers to VTERM/220, VTERM/401 0, etc. products from Coefficient Systems Corporation. 
Crosstalk is a trademark of Digital Communications Associates, Inc. 

Questions? Want faster action? Call (212) 777-6707, ext. 403. 
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XCOPY, just like any other disk drive. 
The WORM isn't a great deal slower than 
your regular hard disk drive (well ,  it's 
slower than mine, but my Priam disk 
drive goes at an amazing 14 millisec­
onds; the WORM is more like 75 ms); 
consequently, it takes not much longer to 
make backup copies than it did to save 
the files in the first place. Once saved, 
they're nearly eternal. My practice is to 
alternate WORM cartridges, with the 
one not in use at the moment residing in a 
safe-deposit box at American Vault; that 
way, even if Chaos Manor burned down, 
I'd have most of what I 've been working 
on. , 

I 've said it before, but I'll repeat it 
here: anyone doing serious software de­
velopment should get a WORM drive. 
It's likely to be one of the best invest­
ments a software development firm can 
make. 

LANtastic 
I don't have fixed categories in the Chaos 
Manor Awards; I invent categories to fit 
products that have impressed me. That 
description certainly fits Artisoft' s 
LANtastic, which I ' l l  call the LAN of 
the year. LANtastic consists of an 8-bit 
board and peer network software. Instal­
lation of both hardware and software is 
simple, and once done, any station on the 
network can configure itself to make 
none, all, or part of its files available to 
other stations. Since it is a true peer net­
work, nothing can be accessed without 
prior permission. 

LANtastic allows network access to a 
CD-ROM drive; the DOS extensions 
need be installed only in the remote ma­
chines. Since LANtastic works through 
DOS , it 's  possible to access WORM 
drives and nearly everything else. 

There are faster LANs, but so far I've 
found LANtastic to be more than ade­
quate for every task I 've given it. I was 
even able to use it to network the DOS 
side ofthe Amiga to my PC. 

Power Point 
By far the most useful Mac product of the 
year was Microsoft's PowerPoint. This 
program lets you make and organize 
briefing slides; I used it to prepare the 
SSX (Space Ship Experimental) briefing 
for the incoming Bush administration. 
PowerPoint typifies both the good and 
bad points about the Mac : once you 
understand the techniques, it's easy to 
use, but many of those techniques can be 
discovered only through learning com­
puter folklore. 

PowerPoint makes one-sheet briefing 
continued 
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Including ntke'J\vo, the backup utility PC 'VI"I'-'"""'rc 
Editors Choice In 1 986 & 1987, & LepreCache disk cachelng from Multisoh. 

CAPACITY 20MB 32MB 32MB 49MB 65MB 

AVERAGE ACCESS 48ms 48ms 40ms 28ms• 16ms•. 
8 BIT 

PC/XT TYPE: $299 $339 $389 $549 $649 

1 6  BIT 

AT TYPE: N/A $399 $449 $599 $679 

c., 
*Average access speed per partition. Tandy 1 000/NSX!T'X Leprecards add $20. 

• short slot controller 
• 30 Page Installation guide & reference manual 
• Cables, mounting screws, full & half-height face 

plates 
• Take7\vo backup software, PC MAGAZINE 

"Editors Choice" 
• LepreCache software by Multisoft 
• 1 Year Warranty, 30 Day Money Back 

Guarantee 
• Optional: 1 50 watt, UL!FCC approved power 

supply for IBM PC's, $69 

$99 

PERFORMANCE RATINGS 

NORTON 

• Seagate ST238 - 32. 7MB!l!5nJs.Jifolalf-HelaJIJt/1'4 

65MB KIT $499 
• Seagate ST277R - 65.5MB!Half-Height/1 1 watts 
• Preformatted into a pair of 32MB/28ms. partitions 

SEAGATE Matched Pair Kits 20MB $249 
40MB $349 

• Seagate Drive & Matched Controller 
• 1 year factory warranty 
• 1 596 faster throughput than ST251 drive. 

• On7taclc large drive software 
• LepreCache & Take7\vo Backup 

software 
• Formatted, Partitioned & Tested 

Size Model Speed Format Capacity Price 

HH ST251 40ms MFM 48MB $359 

HH ST25 1 - 1  30ms MFM 42MB $449 

ST277R 40ms RLL 65MB $439 

SYSTEM Sl Ver4.0 MIPS PowerMeter I 

733AA Lakefield Rd., Dept. B, 
Westlake Village, CA 9 1 361 

-80286-12Mhz 1 wait state (0 optjonal) 
-8 slot American made motherboard 
-Room for 1 full and 3 half-height drives 
-220 waN power supply, Award BIOS 
-Serial/Printer ports, Clock/Calendar 
-Choice of 1.2 or 1.44MB floppy drive 
Western Digital 1:1  interleave Disk controller 

-LepreKeys Enhanced keyboard with tactile 
switches & built-in calculator 
-512K RAM standard expandable to 1 MB, 
1 year warranty - 30 day money back guarantee. 

IBM Model 50Z 1 1 .2 
Compaq 386-1 6  1 5.6 
Shamrock 286-1 2/0 1 5.3 
Shamrock 286-12/1 1 1 .8 

Complete Systems: Base Unit 

Monographics Card & Monitor 

VGA Card & Monochrome Monitor 

EGA Card & EGA Monitor 

1 .6 147.2 
2.8 319.9 
2.5 253.3 
1 .9 1 78.9 

Paradise VGA Plus Card & Multiscan Monitor 

Paradise VGA Plus 1 6  Card & 
NEG Multisync I I Monitor 

To order, or get 
our free catalog, call TOLL FREE 

800· 722-AT·XT 

California 

805-373·7847 

FAX 

805·379·9345 

• No extra for Visa/Master/Discover (AMEX add 396). 

• Prices include UPS surface shipping. 

• Federal Express shipping just $ 1.50 per pound. 

• 30 Day money back guarantee. 

• Corporate & Institutional PO's accepted. 

• Call for our FREE catalog. 



charts that the program documentation 
calls " slides. "  Slides can incorporate 
both text and graphics. If you have a 
briefing logo, it can be pasted onto the 
presentation master, and it will then ap­
pear on every chart. I scanned in the 
logo-a stylized SSX rocket super­
imposed over a globe-with the Apple 
Macintosh scanner, another of those 
products that are infuriatingly excellent: 
it works fine, but you really have to work 
to outsmart the software, which seems 
perpetually to offer you options you want 
but which are grayed out (and thus not 
available) . On the other hand, when you 
do figure this stuff out, it works splen­
didly. The logo really looks great. 

PowerPoint charts or slides can be 
shown on-screen, photographed with 
something like the Datacam computer 
screen camera to make actual slides, or 
printed on a LaserWriter. The Laser­
Writer will print on acetate for overhead 
projectors. However you do it, the final 
product looks very professional. 

There is also a notes system: each 
chart is produced in miniature at the top 
of a page, after which you can add any 
notes you like. When you print the brief-

CHAOS MANOR 

Power Point 

makes one-sheet 

briefing charts that are 

called slides. 

ing charts, you can also, if you wish, 
print the notes files. 

If your company is much involved with 
giving briefings and presentations, it's 
probably worth buying a Mac and a 
LaserWriter just to have this program; 
the output is that good. 

Getting there may drive you nuts. 
For example: when you print your 

charts, PowerPoint offers the option of 
normal printing, one chart per page, or 
"handout" style, which puts up to six 
charts (in miniature) on each sheet. This 
is a great way to give out briefing sum­
maries, and when we finished the SSX 

briefing , I wanted to make handouts. 
When I did, though, there at the top of 
each page in a nice shadowed box were 
the words " Presentation Title,"  and at 
the bottom it said "Presented by : "  fol­
lowed by blank space. Clearly not what I 
wanted. Ifthere had to be a "Presentation 
Title" box, it ought to have a title I had 
given it. I didn't care to have "Presented 
by: blank" on every page, either. 

The PowerPoint documents are clear, 
detailed, and very long. If I were a pro­
fessional document manager, I'd read 
that book from beginning to end. Alas, 
I'm not, and indeed I was in a great hurry 
and had no time to read a few hundred 
pages; since what I wanted was to title the 
presentation, I looked up "title" in the 
index. There was nothing there. Nothing 
under "presentation" or "presented by," 
either. 

Eventually I figured it out: just as 
there is a "Master Slide" onto which you 
paste your logo and all the other stuff you 
want on every briefing chart, there's a 
"Handout Master" that does the same 
thing. All it takes is editing that. It all 
makes sense, too, once you cotton onto 
the philosophy. 

How to think of the New DigiCHANNEL PC/Xi Intelligent · -Channel Communications Board 

Think of the DigiCHANNEL PC /Xi 
as the cutting edge of flexibility. 
The new state-of-the-art in intelligent multi-channel communi­
cations boards. 

A 12.5 MHz 80186 subsystem, featuring DigiBoard's 
Front End Processor real-time Operating System (FEP 0/S), 
works in concert with whatever operating system you're 
using to ensure efficient 1/0 handling. 
Plug-in 1/0 Mater• modules give you a 

choice of 8 or 16 asynchronous 
ports to make it extremely flexible. You can specify 
from 128K to 512K of RAM, plus a variety of interfaces 

such as RS-232 and RS-422. There's even an optional 
synchronous channel. 

So if your multi-user or multi-channel applications 
call for the last word in speed, configuration flexibility and 

programmability, the new Digi­
CHANNEL PC/Xi will put you at the 
cutting edge. Where you belong. 

Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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It still wasn't all that easy to do things. 
For reasons I have yet to understand, the 
Handout Master insists on showing the 
Presentation Title in color, and when I 
try to use the facilities to change the color 
scheme, I get a bomb, "Sorry, a system 
error has occurred,"  and error message 
OS; none of which makes life easy if you 
are trying to make charts to take to the 
transition team and your airplane leaves 
in 5 hours. 

I managed a kludge that seems to have 
worked. The "color" scheme the system 
gives me is so dark I can't read it, but I 
just typed in the Presentation Title blind 
and trusted to luck that when it printed in 
black and white it would look all right; 
and Lo! , it did. 

I had other problems like that and was 
able to work around them all .  I think 
using a Mac is a bit like learning Lisp: if 
you fool around with it long enough, 
there 's a kind of "Aha ! ,"  after which 
everything is simple. I sure hope so. 

Meanwhile, despite all the problems, 
PowerPoint let me make up a complex 
and highly professional presentation in a 
couple of evenings; in my old aerospace 
days, it would have taken the presentation 

CHAOS MANOR 

art group at least a week to do a job that 
good, and the cost would have been 
greater than the value of the Mac II. 

The Mac II and PowerPoint are seri­
ously good stuff. 

Printing 
The printer of the year is the big Kyocera 
F-3010 laser printer. As I've said before, 
I really have no business hanging onto 
this much printer, but I'm sure glad they 
don't want it back just yet. The F-3010 
emulates nearly every printer known, 
and it prints an honest 15 pages a minute 
of double-spaced Times Roman text 
(complete with italics and boldface) . I 
printed a novel in well under an hour. 
Like most modern laser printers, the F-
3010 stacks the output upside down. 

Meanwhile, Mrs. Pournelle reminds 
me that the Mannesmann Tally laser 
printer continues to work reliably in her 
end of the shop . It also happens to use the 
Kyocera print engine. 

Laptops 
Despite its weight-it really is giving me 
a permanent list to port-the laptop I 
carry is the Zenith SupersPort 286,  

which is  a full AT -compatible machine 
with a 20-megabyte hard disk drive. The 
screen is readable, and I get an honest 
3-plus hours on each charge. I 've carried 
the SupersPort to a lot of places, and al­
though I really wish it weighed less, I 
find that I 'm not willing to swap it for 
one of the other laptops we have here at 
Chaos Manor. 

I did discover that the Super"sPort isn't 
as easy to use in my Bronco II as was its 
predecessor, the Z-1 83 .  The SupersPort 
is both smaller and heavier than the Z-
1 83 ,  and when you have to balance the 
machine on your lap while being driven 
at freeway speeds, that difference is im­
portant. I did manage to work with the 
SupersPort: I got a bungee cord and used 
that to hold the machine up against the 
dash, with its battery pack resting on the 
shelf above the glove compartment. The 
cord held the machine in place despite 
bumps and curves, and I was able to 
write several hundred words an hour. 

For writers, the difference between 
the SupersPort and the Z-1 83 isn't all 
that great; either will do the job nicely. 
The SupersPort is,  of course, faster and 

continued 

How to think of the New DigiCHANNEL PC/Xe Intelligent Multi-Channel Communications Board 

Think of the DigiCHANNEL PC/Xe as the cutting 
edge of economy. You asked for an intelligent multi-channel 
communications board to fit applications that don't need a 
host of "extra" features, and we listened. 

An 8MHz 80186 processor gives you speed and power that 
basic boards can't match, yet its cost 
is surprisingly . . .  well . . .  basic. You can 
choose between 4 or 8 asynchronous 
channels, and you'll find that its 

64K of RAM is plenty for such straight forward multi-user 
and multi-channel applications as data collection and 
office automation. 

Best of all, the DigiCHANNEL PC/Xe is engineered and 
built to the same impressive standards as our DigiCHANNEL 

PC/Xi. So, no matter how simple 
or complex your system, you can trust 
us to get you up and running. And keep 
you there. 

Call l-800-344-4273. 1n Minnesota, (612) 922-8055. 

Circle 82 on Reader Service Card MARCH 1989 • B Y T E  115 



more powerful .  The screen can fold to a 
wide variety of angles, making the Su­
persPort easier to use on airplanes. The 
fact is that I have both machines, and I 'm 
sitting on an airplane writing this on the 
SupersPort,  which I suppose says it all .  

GrandView 
The software product of the year is Sy­
mantec's GrandView, which is an out­
line processor. That may not sound very 
important, but GrandView is, particu-

Invo i ce Informat i on 

Entered i nto 

Computer System 

I 
I 
I 

( d )  
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larly when used in conjunction with 
DESQview. GrandView is generally the 
first DESQview window I open; that 
way , I can get the day's schedule, then, 
when I'm doing other things, jump back 
to one or another GrandView outline to 
add notes on stuff that has to be done or 
insert ideas for columns and stories. 

GrandView might not be quite so valu­
able without DESQview; it's the instant 
availability that makes the program vi­
tal . Since it lets you have several Grand-
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FLOW CHARTING II+ 
Flow Charting I I+ will amaze you with its speed, power and simplicity. 
• Update and print charts as fast as the situation changes 
• See your revisions right away-no long wait for charts to be hand drawn 
• Select 26 standard shapes; 10 text fonts 
• Tutorial manual makes learning easy 
• Runs on IBM or compatibles 
• Produces excellent organizational charts! 
• Only $229! 

PAUON &PAUON 
S o f t w a r e  C o r p o r a t i o n  

Excellence in charting the flow of ideas 
For more information, see your local retailer or call 

1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Calif.llnt'l.) 
81 Great Oaks Blvd., San Jose, CA 95119 
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View windows open at the same time, 
GrandView under DESQview gi ves 
rapid access to a calendar, files on future 
columns, files on books in progress, and 
so on. I can be connected on-line to BIX, 
get an idea for a future column, jump 
over to GrandView, record it, and get 
back to BIX in seconds. 

I have the notes for this column on 
GrandView, which is what makes it pos­
sible for me to be writing while on this 
airplane. I really wonder how I ever got 
along without GrandView. 

ScanMan 
The gadget of the year is Logitech's 
ScanMan. This consists of a PC board, 
software, and a hand-held scanner you 
drag across whatever it is you want to 
bring into your PC. ScanMan only scans 
images ;  it doesn ' t  convert text into 
ASCII files. However, once you have an 
image file, you can sometimes use Flag­
staff Engineering's  Spot OCR (optical 
character reader) software to make the 
conversion. I say " sometimes" because, 
while Spot seems to be the current state 
of the art in OCR software, there's still a 
good way to go before you can scan in 
and read everything you might want to. 

If you intend to do a lot of scanning, 
particularly of text and documents , 
you'll  probably be better off with the 
Hewlett-Packard full-size scanner; but 
for occasional work, ScanMan is easy to 
use and affordable . 

Languages 
The language of the year is Microsoft's 
QuickBASIC 4 .5 .  This release cleans up 
bugs in version 4.0,  and it also makes a 
number of significant changes in the user 
interface. You can still get the old inter­
face back if you want it. 

When I began this column years ago, 
much of it was devoted to language de­
bates: which was the best language for 
programming a microcomputer? Theo­
rists agreed on one thing: BASIC was not 
the language of choice, either for teach­
ing programming or for writing useful 
programs. On the other hand, most of the 
early programs were written in Micro­
soft BASIC, largely because there just 
weren't many other choices. For a while 
there, it was either BASIC or assembly 
language. 

The main objections to BASIC were 
that it was not strongly typed and there 
weren't any control structures. BASIC 
code tended to be full of GOTO state­
ments, and any large BASIC program re­
sembled a basket of cooked spaghetti. 
The program logic was impossible to fol-

conrinued 



You No Longer Have to Share the 
Lower 640K With Your Debugger 

Periscope l's new board uses ZERO memory in the 
lower 640K. Yet it has plenty of room to safely store 
all debugging information, like symbols, as well as the 
powerful Version 4 software. 

Periscope's hardware adds 
the power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 
You can track down a bug 
instantly, or just check 
what's going on, without 
having to reboot or power 
clown and back up. That's 
really useful when your 
system hangs' The switch is 
included with Periscope I ,  
Periscope I I ,  a n d  Periscope I I I .  

Periscope I has a NEW board 

The NEW Per� scope I 

memory board keeps all debugg1ng 
oul ol the lower 640K Can be used 1n 

PCs, ATs. and 386s with both EGA I VGA and EMS boards 
installed. The Penscope break-out swttch enables you to 

recover from a hung system. Included w1th Models I .  1 1 .  and I l l  

with S l2K o f  write-protected RAM, user-expand�ble to l MB, for the Periscope software, 
symbol tables, and all related debugging information. Normal DOS memory 
(the lower 640K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a run-away program. The new 
board's footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGA!VGA and EMS boards installed (not possible with the previous 
56K board). It can also be used with Periscope III to provide additional 
write-protected memory. 

Periscope I I I  has a board with 64K of write-protected RAM to store the 
Periscope software and as much additional information as will  fit. AND . . .  

The Periscope I I I  board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
track clown bugs that a software-oriented debugger would take too long 
to find, or can't find at  a l l '  

T h e  Periscope I l l  hardware-breakpoint board captures i n format ion in  real-time. so you' l l  lind bugs thai can' t be 
found wilh a soltware-based debugger. 

Is solid, compr-ehensive, and 

It helps you debug just about any kind of program you can write . . .  thoroughly and 
efficiently. 

Periscope's the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 
symbol support for programs written in high-level languages and assembler. 

Periscope software & 
David Nanian, President of Underware, Inc. 250+ page manual 

(of BRIEF fame) says this about the new 
Periscope Version 4: 

"Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
wrned it  into a terrific source-level debugger 
as well .  Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed really makes l ife 
easier. Once again, Periscope has raised the 
industry standard for de buggers'" 
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Periscope 

What's New in Periscope 
Version 4: 

• Dl'i,ug \ l inn , n fl 11 indn11·, : tpplicuion' 
• ,,., hr,·:tkp� > in l ' in  1 ' 1 . 1 \ K  < l l l'l'lan 

• l m p l'm l'd " lU rt't' - kl l'l  'upport 
• \ I I  J i 1 1 1 � > r ,· : tr i : t hk' in .1 \\ :uch 11· intlo11· 
• "" > H r , t ll 'hug rq�hll'l' 'uppm1 
• l kl1ug ' " i n g  :1 Ll u m h  1nmin:t l  
• I '� c ll':l l t'h d� >g I i llll'l' 'Lippo n 
• I ,,. m i \l'd-c:N· 'nnh1 l l ' 

• ,,.I hrt·:t kp" in t , on 1 :II L it'' ' 1 f Flag> 
• \ l ut'11 nll lrl'' 

• Periscope I includes a NEW full-length 
board with 512K of write-protected RAM; 
(user-expandable to 1MB); break-out 
switch; software and manual for S795. 

• Periscope II includes break-out switch; 
software and manual for S !75. 

• Periscope II-X includes software and 
manual (no hardware) for S l45.  

• Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III  for machines run­
ning up to 10 MHz with one wait-state is 
$1395. Plus the new Model I board, S!995. 

Due to the volatility of RAM costs, prices on board 
models are subject to change without notice. 

REQl'IRDIE\'TS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope III 
requires hardware as well as software compat­
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2 .0  or later; 64K available 
memory (128K at installation time); one disk 
drive; an SO-column monitor. 

Call us with your questions. We'll be happy 
to send you free information or help you de­
cide on the model that best fits your needs. 

Order Your Periscope, 
Toll-Free, Today! 
800-722-7006 
MAJOR CREDIT CARDS ACCEPTED 
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low, if it existed at all; many of those 
early BASIC programs "just growed."  

That's a l l  changed now. QuickBASIC 
4.5 has all the control structures you'll 
ever need. It has IF . . .  THEN . . .  ELSE, 
CASE, DO WHILE, DO UNTIL, and so 
forth, all of which have been in BASIC 
for some time. It also has subroutines 
that can be called by name, and they are 
nearly indistinguishable from Pascal 
procedures. QB 4.5 subroutine variables 
can be local, local and static (a static 

CHAOS MANOR 

variable doesn't go away when you exit 
the subroutine) , or global. 

While QB 4.5 isn't as strongly typed 
as Pascal, there are variable types, in­
cluding records that work pretty much 
the same way that records do in Pascal . 
In a word, all the necessary data struc­
tures are there. It's still possible to write 
spaghetti code, but it's just as easy to do 
things right. 

The result is a language quite good 
enough for complicated programs, as 

' M&fJ· Thrbo Pascal Tools for 
Powerful Multi-User Databases 

Write powerful multi-user data bases faster and easier using the 
language you love - Turbo Pascal - and B-Tree Filer 5.0. Easily upgrade 
your present applications that use Borland's Database Toolbox. 

The Performance and Connections You Need 
You'll have the fastest, safest, most flexible databases 

when you use B-Tree Filer 5.0 - no rigid structure, no 
TSR hassles, no running out of files. And they're 

compatible with Novell, 3Com, MS -NET, and others. 

The Complete B-tree Tool Kit 
In over 100 Turbo 5.0 procedures you get: 
• Fixed and variable length records • Two billion 
records per database • 100 keys per index file 

• Flexible record locking • B-tree indexing with 
advanced page balancing • Fail-safe mode with journaling • Units 

for sorting, browsing, reindexing, and reorganizing • Same source 
runs on any network • Complete source code. B-Tree Filer includes 
full documentation and technical support and you pay NO royalties. 

B-Tree Filer 5.0 is only $125. (single user) 
Multi-user version with network support, only $175. 

Call toll-free for credit card orders. 
1-800-538-8157 ext 830 (1-800-672-3470 ext 830 in CA) 

Complete capabilities brochure available, call 408-438-8608 
(9 to 5 PST) or write for more information. Also from TurboPower: 
• Turbo Analyst 5.0, tune and document your programs, only $99. 

• Turbo Professional 5.0, the best general purpose library, $125. 

Satisfaction guaranteed or your money back within 30 days. 
Turbo Pascal 4.0 or 5.0 is required. Shipping and taxes prepaid 
in U.S. and Canada. Elsewhere add $15 per unit. 
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TurboPower Software 
P.O. Box 66747 

Scotts Valley, CA 95066-0747 
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well as for quick-and-dirty jobs. I don't 
doubt that you can do a great deal more 
with C and that the resulting program 
will run faster; on the other hand, if you 
don't do a lot of programming in C, you 
won't do any. C is a language that lets 
you do in one line what it takes several 
lines of Pascal or BASIC to achieve. The 
result is that it's much harder to read the 
program, and if you put a large C pro­
gram aside for a few weeks and then go 
back to it, you are likely to find it's going 
to take a long time to figure out what you 
did. With BASIC, you can usually just 
pick up the work and start adding to it. 

I can make about as good a case for 
Borland's Turbo Pascal as I can for QB 
4.5;  but the fact remains that the major 
programming work I've done this year 
was on Mrs . Pournelle's  reading pro­
gram, and that has been done in QB 4.5 .  
Also, when I have a quick job to do-file 
format conversions, for example-! find 
that I tend to use QB 4.5 because it' s  so 
simple to do. . 

I suspect that the future belongs to ob­
ject-oriented languages, like Smalltalk 
or Actor; but at the moment, the lan­
guage I actually use is QB 4.5.  

Software Trendsetter 
There are hardware differences between 
PC and Mac computers ,  but they're less 
important every year. For most users, 
the essential difference is the general 
philosophy of their operating systems. 
The Mac has always been visual and 
graphics-oriented, and Mac software in 
general has been developed to take ad­
vantage of that. Some of that software 
was so good that many of us thought it 
was worth buying a Mac to get it. Of 
course, much of this software was con­
cerned with desktop publishing and 
document preparation, typified by pack­
ages like Power Point. 

There were also programs like Micro­
soft's  Excel and Softview's MaclnTax. 

Many analysts said the most important 
computer event of 1 988 was the introduc­
tion of OS/2 and Presentation Manager. 
That may be true, but I have my doubts; 
even Microsoft says the installed base of 
OS/2 won't be very large for another cou­
ple of years. In my judgment, the 1988 
improvements in Windows were consid­
erably more important. Provided that 
you have a good EGA video system, you 
can now get both Excel and MaclnTax 
for your AT. You don't even need Win­
dows; both programs come with run­
time packages that take care of the job. 

That trend will continue. Windows, 
and in particular Hewlett-Packard's  

continued 



SOFTWAR E  
ALDUS 
Pagemaker 3.0. . . . . . . . . . . . . . . . .  519.00 
AMIIICAN SMALL IUSINISS 
Design Cad . . . . . . . . .  159.00 
Design Cad 3D . . . . . . . . .  159.00 
ASHTON TATI 
Mu�imate I I .  . . .  279.00 
Dbase IVs . . . .  . .  . . . . . . . . . . . . . . . .  489.00 
Dbase IV Developers Edition . . . 849.00 
Rapidfile . . . . . . . .  195.00 
Framework II . . .429.00 
Chartmaster . . . . .  229.00 
Master Graphics . . . .  299.00 
All SAM SYSTIM 
Ask Sam . 
AUTODISI 
Autosketch Enhanced . 
IAMNII ILUI 
Org Plus . . . . . . . . . . . . .  . 
ILAISI COMPUTING 

. . . . .  235.00 

. .  65.00 

. . .  59.00 

Turbo Power Tools Plus . . . . . . . . .  92.00 
Turbo Async Manager Plus. . . . . . .  125.00 
C Tools Plus . . . . . . . . . .  . . . . . . . . . .  92.00 
C Async Manager .  . . . . . .  125.00 
ILOC DIVILOPMINT 
Formtool W/Greatest Hits . 
lOR LAND �rte�ck ·Plus • · · 
Eureka . .  
Quattro . . . . . . . .  
Turbo Graphix . .  
Reflex . 
Superkey . 
Turbo Prolog . 
Turbo Basic . .  
Turbo C . . . . . . . .  . 
Paradox V 2.0. 
Turbo Pascal 5.0 . .  
Turbo Tutor 4.0 . IOU RIA II 

. . . . . .  59.00 

. . . .  129.00 
. . .  135.00 

. . . . . .  . .  . 109.00 
. . . . . . . 165.00 

. . . .  69.00 
. . . . . . . . . .  99.00 

. .  . . . . . . .  69.00 
. .  . .  99.00 

. . 62.00 
. .  . .  99.00 
. . .  479.00 

. . . . . . . . .  99.00 
. .  .49.00 

1 Dir Plus 1 .05 . . 
IIIDGIWAY PUILISHING 
Faasttrax . 

. . .  55.00 

. .  39.00 
IIODIRIUND 
Print Shop . 
Memory Mate . .  
IUnO-AII 
PC File + . . . . . . . .  
CINTRAL POINT 

.35.00 
. . . . . . . . .  45.00 

. . .  45.00 

Copy II PC. . . .  . .  . .  . .  . .  . .  . .  . . . . .  25.00 
Copy II PC Option Brd Dlx . . . . . . . . . .  109.00 
PC Tools Deluxe. . . . . . .  . . .  39.00 
CHIONOS SOFTWAII 
Who What When . 
CHIPSOn 

. 149.00 

Turbo Tax . . .  .49.00 
Turbo Tax State . . . . . .  . .  . . .  . . . . . .  29.00 
Turbo Tax Professional . .  . . . . . .  169.00 
Turbo Tax Professional State . . . . . . .  115.00 
CLAIIS 
Nutshell Plus . .  . . . 219.00 
COMPUTIR ASSOCIATIS 
Supercalc V . . . . . . . . . . . . . . . . . . . . .  319.00 
Superproject Expert . . . . . . . . . . . . . . . 445.00 
ACCPAC BPI. . .  . .  . .  . . .  275.00 
Silverado . . . . . . . . . . . . . . . . . . . . . . . . .  99.00 
CONCINTRIC DATA SYSTIMS 
R & R Relational Report . . .109.00 
COli INTIRNATIONAL 
Corefast . 
DAC 

. . .  89.00 

. . . . . . . .  59.00 Easy Accounting 3.0 . .  
Easy Payroll 3. . . . . . .  
Bonus Pack 3.0. . .  . .  
DATASTORM 
Procomm Plus . .  

. . . . . . . . . . . .  59.00 

DIJAST 
Dbfast . . . . . . . . . .  
DIGITAL RISIARCH 
Gem Desktop . Gem Oraw Plus . 
Gem 1st Word Plus . .  
Presentation Team . 
Desktop Publisher . .  
DIGIT ALl 
Smalnalk V . . . . . .  . 
Smamatk V 286 . .  
IXICUTIVI SYSTIMS 
X Tree . .  
X Tree Pro . .  

. . . . . . . . .  115.00 

. .  52.00 

. . .  62.00 

. . . .  32.00 
. 179.00 

. . . . . .  119.00 
. . .  265.00 
. . .  179.00 

. . . . .  75.00 

. . . .  145.00 

. . . . .  37.00 
. . . .  69.00 
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PITII NORTON IVIRIX JlnH GINIRATION 
Fastback . 
Fastback Plus . .  
JOIMWOU 
Formworx w/Fill & File . .  

. . . .  92.00 
. 109.00 

. . .  69.00 
fOX SOFTWARI 
Foxbase Plus. . . . .  199.00 . 
Foxbase Multi-user. . . . . . . . . . . . . . . . 299.00 
Foxbase Runtime Unlimited . . . . 265.00 
FUNK SOFTWARE 
Always. 
Sideways . 

. . . . .  95.00 
. . .  40.00 

GINIRIC SOFTWARI 
Generic Cad 3.0 . . . . . 55.00 
Dot Plot. . . .  27.00 
Auto Convert. . . . . . . . . . . . . . . . . . . . .  27.00 
liuto Dimension . . . . . . . . . . . . . . . . . . .  27.00 t Solid Modeling/Rendering . . . . . . . .  179.00 

ISON TICHNOLOGY + 
inwrite . . . . . . . . . . . . . . .  . . . . . . 55.00 

GOLDIN lOW 
V Feature Deluxe. . . .  . .  . .  . .  . . .  . .  . 125.00 
V Cache . . .  . . .  45.00 
liM 
Displaywrite IV. . .  . .  . .  . .  • . .  . .  . .  299.00 
DOS 4.01 . . . . 119.00 
INTUIT 
Quicken . . . . . . . . . . . . . .  . .  . .  39.00 
LASIRGO 
Go Scropt . . . . . . . . . . . . . . . . . .  160.00 
Go Scropt Pius . .  279.00 
LAniCI 
Lattice C Compiler. . 
LIADING IDGI 

. . . . . . . .  229.00 

Word Processor W/SpeiVMerge . . . . . . .  59.00 
Word Processor V1 .5 . . . . . . . . 89.00 
LOTUS DIVILOPMINT 
Ail Products . . . . . . . . . . . . . . .  CAU 
MATHSOn 
Mathcad 2.0 . .  
MICA 
Managing Your Money 4.0 . .  
MIRIDIAN TICHHOLOGY 
Carbon Copy Pius . . 
MICROGRAJX 
Designer . . . . .  
MICROLOGIC 
Tornado . . . . . . . . . . . .  . 
MICROLYTICS 
Gofer . 
MICROPRO 

. .  225.00 

. . .  125.00 

. .  115.00 

. 465.00 

. .  59.00 

. . .  ·42.00 

Wordstar Professional 5.0 . . . . . . . . . . 249.00 
Wordstar 2000 Plus. . . . .  239.00 
MICRORIM 
Rbase for Dos . . . . .  475.00 
MICROSOn 
PaQeview . . . . . . . . . . . . . .  35.00 
Ou1ck C . . . . . . . . . . . . . . . . . . . . . . . . . .  67.00 
Word . . . . . . . 225.00 
Qulckbasic . . . . . . . . . . .  . .  . .  . .  . .  . . . .  67.00 
C Compiler. . . . . . .  299.00 
Fortran Complier . . . . . . . . . . . . . . . . . .  299.00 
Macro Assembler. . . . . . . . . .  99.00 
Learning DOS . . . . . . . .  35.00 
Flight Simulator. . . .  35.00 
Excel . . . . . . . . . . . . . . . . . . . . . . . . . . .  309.00 
Windows 386. . . 129.00 
MICROITUJ 
Crosstalk XVI . . . . . .  . 
Crosstalk Mark 4 . . .  . 
NANTUCIIT 

. . . .  99.00 
. .  125.00 

Clipper . . . . . . . . . . . . . . . . . . . . . . . . . .  439.00 
NIW INGLAND SOFTWARI 
Graph-in-The-Box . . . . .  . . .  75.00 
NORTH IDGI SOFTWARI 
Timesilps iii . . . . . . . . . . . . . . .  115.00 
PAPIRIACI IOFTWARI 
VP Info . .  
VP Planner . . . . . . . .  . 
VP Planner Pius . . . . .  . 
PAnON lo PAnON 
Flowcharting II Plus . .  
PAUL MACI 
Mace UUiities . . . .  
PilSOn 
lze . . . . . . . . . . .  . .  . 
PC SUPPORT GROUP 
Lightning . . . . . . .  . 
Lucid 3D V 2.0 . .  
PIACHTRII 

. . . .  65.00 
. 55.00 

. . . .  129.00 

. . . . . . . . .  145.00 

. . . . . . . . . . .  55.00 

. . .  289.00 

55.00 
. . . . . . . . . .  89.00 

Complete Accounting I I .  . . . . . . . . . . 159.00 
Complete Accounting w/Data Query . .  235.00 
PilSOn 
Smarterm 240 . .  
Referee . . .  . . . . . . . . . . . . .  . .  

. .  . 209.00 
. 45.00 

Norton Utilities . . . . . . . . . .  . . . .  50.00 EV 1800 8MHZ AT System . . . . . . . . .  969.00 
Norton Utilities Advanced . . .  . .  79.00 EV 1800 10MHZ AT 0 Wait . . . . . . . .  1179.00 
Norton Commander. .  . . . .  49.00 Evercom II 1200 Modem . . . . . . . . .  75.00 
PRIM I SOLUTIONS Evercom Ill 2400 In! Modem . . . . . . . .  155.00 
Disk Technician . . . . . . . .  . . . .  59.00 Magic 110 For AT . . . . . . . . . . . . . . . . .  59.00 
Disk Technician Plus . . . .  . .  79.00 RAM 3000 EMS Expansion . . . . . . . . . .  99.00 
QUAID SOFTWARI rlnH GINIRATION 
Copywrite w/Zerodisk. . . . . .  CAU Logical Connection 256K . .  . . . .  469.00 
QUARTIRDICI HAYIS 
Desqview 2.2. . . . . . . . . . .  75.00 Smartmodem 2400 . . . . . . . . . . . . . . . .  465.00 
RIJIRINCI SOFTWARI Smartmodem 2400B W/Soflware . . . 465.00 
Grammatik Ill . . . .  55.00 HIRCULIS 
RIGHTSOn Hercules Monochrome Plus . . . . . . . . .  189.00 
Rightwriter . . . . . . . . . . . . . . . .  · · · . 59.00 HIWLin PACKARD 
SANTA CRUZ OPIRATION Laserjet I I . . .  . . . . . . . . . . . . . . .1849.00 Xenix 286 Operating Sys . . . . . . . . . .  · 469.00 Fonts/Cartridges for Laserjet I I .  . . . . . .  CAU Xenix 286 Developement Sys. . . . 469.00 IHTIL Xenix 386 Operating Sys . . . . . . . .  · . 539.00 Above Board 286 W/512K . . . . . . . . . .  429.00 Xenix 386 Developement Sys . . . 539.00 Above Board Plus w/512K . . . . . . . . .  495.00 
SCITOR 8087-3 (5MHZ) . . .  . . . . . . . . . . . .  109.00 Project Scheduler Networl< 4.0 . . . . . .  439.00 8087-2 (8 MHZ) . . . . . . . . . . . . . . . . .  159.00 
SIMON I SCHUSTII 80287 !6 MHZ) . . . . . . . . . . . . . . . . . . .  175.00 New World Writer I I .  . . . . .  99.00

00 
80827 8 MHZ). . . . . . . . . . . . . . . . .  250.00 Typing Tutor IV. . .  .32. 80287 10 MHZ) . .  . .  . .  319.00 

SOnCLONI Inboard 386 PC or 386 AT. . . . .  . . .  899.00 Mirror I I .  . . . . . . . . . . .  · · · · · · · · .35.00 INTIRNATIONAL IAniRY 
SOnLOGIC SOLUTIONS AT Replacement Battery . . .  . . . . . . .  19.50 Disk Optimizer. . · · 42.00 AST Sox Pack Battery. . . . . . . . . .  3.50 Cubit . . . . . . . . . · · 42.00 IRWIN MAGNITICS Double DOS . . . .  .42.00 120 XT 20MB Internal . .  @ Liberty. . . . . . .  115.00 125 AT 20 MB Internal . Magic Mirror .  . · · · · 59.00 IINSINGTON 
SOFTWARI MASTII Masterpiece . . . . . .  . 
Flash 5.6. . . . . . . . . . . . . . . . . .  49.00 Masterpiece Plus. 
SOFTWARI PUILISHING Masterpiece Remote . 
PFS First Publisher. . . . . . . . .  79.00 LOGITICH 

. . . . .  339.00 

. . . . .  339.00 

. .  . .  69.00 

. . .  105.00 

. . .  115.00 

Professional Write . . . .  . .  . .  119.00 Logimouse C7 . .  . .  . . . . .  75.00 
Professional File . . . . 179.00 Logimouse Hi Rez. . . . . . . . . .  . .  .99.00 
PFS First Choice . . . . . . . . . . . . . . .  99.00 Logimouse C7 + Paintbrush . . . . . . . . .  95.00 
Harvard Total Project Ill . . .  449.00 Logimouse W/Cad/Paint. . . . . . . . . . . .  125.00 
Harvard Graphics . .  . .  . .  . .  265.00 Publisher Mouse . .  . . 125.00 
STORAGI DIMINSIONS Scan man . . . . . 199.00 
Speedster . . . . . . . .  49.00 MICROSOn 
SYMANTIC BUS Mouse W/Paintbrush . . . . . . . . . .  109.00 
Timeline V3. . . . .  . . . . . . . . .  . .  .329.00 BUS Mouse WN/indows . . . . . . . . .  145.00 
Grandview . . . . . . .  159.00 Serial Mouse W/Paintbrush. . . . . . . .  109.00 
Note-It-Plus . . . . . .  49.00 Serial Mouse WN/indows . . . . . . . . . .  145.00 
SQZ Plus . . . . . . . . . . . . . . . . . . . . . . . . .  59.00 MICROSPIID 
Cambridge Spreadsheet Analyst . . . . . .  69.00 Fast Trap . . . . . . . . . . . . .  . 
TRANSIC SYSTIMS MOUSI SYSTIMS 

. .  . 95.00 

Masterkey Unlock. .  . . . . . . .  109.00 PC Mouse BUS Plus . . . . . . . . . . . . . . . .  95.00 
dAnalyst 179.00 PC Mouse Serial Plus. . . . 95.00 
TRAVILING SOFTWARI NIC HOMI ILICTRONICS 
Laplink Plus. . . .  . .  . . . . . . . .  65.00 Multisync I I .  
UNISON WORLD ORCHID 
Printmaster Plus . . . . . . . . . . . . . . . . . . .  32.00 Orchid Pro Designer . . . .  . Art Gallery I & II & Ill (Each) . .19.00 Pro Designer VGA Pius . .  
Newsmaster I I .  . . . . . . .  55.00 PANASONIC 

. .  629.00 

. . . .  299.00 
. .359.00 

WISIWARI KX-P10911 . . . .  . . . . . . . . . . . . • 209.00 
Prime Time . . . . . . . . . . . . . . . . . . . . . . . 65.00 KX-P1595 . . . . . .  479.00 
WORD PIRJICT CORPORATION KX-P1524 . . . . . • • • • • • • • . . . 849.00 
Word Perfect 5.0 . . . . . . . . . . .  . .  . 239.00 KX-10921 . . .  . 365.00 
Word Perfect Network Server . . . . . . . 349.00 PARADISI 
Word Perfect Network Add-On . .  . .  . .  75.00 Autoswitch 480 . .  
Pian Perfect . .  . .  . 195.00 VGA Pius . .  
Data Perfect . . . . . . .  . . . . . . 299.00 PLUS DIVILOPMINT 
Word Perfect Executive . . . .125.00 Hardcard 20 MB . 
Word Perfect Library. . . . . . . . .  65.00 Hardcard 40 MB . . .  . 
WORD TICH POLAROID 

. . . . .  199.00 
. . 295.00 

. .  569.00 
. .  . . . .  709.00 

DBXL Diamond . . . . .  115.00 Polaroid Palette . . . . . . . . . . .  1499.00 
Quicksilver Diamond . . . . .  345.00 Polaroid Palette Pius . . . . . . . . . . . . .  2399.00 
XIROX PRACTICAL PIRIPHIRALS 
Ventura Publisher 2.0. . . .  519.00 Practical Modem 1200 internal . . . . . . .  69.00 

HARDWARE Practical Modem 1200 S A  . . . . . . . . . .  109.00 
Practical Modem 2400 INT . . . . . . . . .  155.00 

ARRAY TICHNOLOGIIS (ATI) 
VIP VGA. . . . . . . . . .  . .  . .  249.00 
EGA Wonder 800. . . . . .  249.00 
AST RISIARCH 
Six Pack Plus 384K . .  . . .  . .  269.00 
Rampage AT 512K . . . . 439.00 
Rampage Pius 512K. . . . . .  . . 559.00 
AST 5251/11 Enhanced . . . . . . . . . . .  579.00 
ATD IUCIIR 
Monographics Short Card . . . .  79.00 
Memory Expansion 384K . . . . . . . . . . .  219.00 
Modular 1/0 Bare PIS/Clock. . . . .  75.00 
Clock Board Standalone . . . . . . . . . . . . . 42.00 
1200 Baud Internal Modem . . . 85.00 
CITIIIN 
120D . . . . . .  . 
MSP 40 . .  . 
MSP 15E . .  
MSP 50 . .  

. . . . . . . . . . . . .  159.00 
. . . 349.00 
. .  . 359.00 

. . . . . . . . . . . . . . .  445.00 

Practical Modem 2400 SA. . . . .  165.00 
SAM SUNG 
Amber Monitor. . . . . . . . . . .  85.00 
SIAGATI TICHNOLOGY 
All Products . . . . . . . . . . . . .  . 
SUMMAGRAPHICS 
Summasketch 1201 Plus . . .  
SYHIN 
Ext 5v.'' Drive . .  
TOUCHIASI 
World port 2400 Modem . .  
Worldport 1200 Modem . 
TOSHIIA 
T 1000 Laptop . . . .  
T 3100-20 Laptop . .  
P321 SL Printer . .  

. . . .  CAU 
. . 389.00 

. .  . 289.00 

. .  . . .  269.00 

. .  . . .  159.00 

. . . . .  875.00 
. .3415.00 

. .  . . . . .  549.00 
. 759.00 P341 SL. . .  

P351 SX . .  . . . . . . . . .  1175.00 

ADVANTAGES (schools and do nat guarantee compati�lity. No surcharge for VISA 
•We welcome corporate accounts universities included) or MasterCard. 2% surcharge American Express. No 

tail for prim for uy software item nal lacludtd In 
this prlct lit�. 

•Immediate replacement of defective goods. •No hidden charges. returns without RAN. Short shipments must be •No minimum. notifi1ed wilh'1n 48 hau�. 15% restockin� fee an nan· •Bulk discounts , 
•Immediate shipment on purchase orders TERMS: defective goads: $3.50 C.O.D. charge. hip�ng $4.50 
f l.f.ed novernment 1·nsto'tuto'ons . . . . minimum nor ttem, less on bulk ardeffi. ($8.50 Blue rom qua 1 1  • All pnces are subtect to change without natoce. We Label.) (Hfoioer for some software or hardware rtems.) 

WE WELCOME INTERNATIONAL ORDERS 

Order desk & technical support open 
7 a.m. to 6 p.m. Monday-Friday (PSD 
10 a.m. to 2 p.m. Saturday (PSD 
P.O. lOX 1581 
6934 Canby St., Sutte N11J9.110 
Reseda, CA 91335 
Telex !t9t415COMPU UR/Fu 111-705-4815 

. 1 818 705·1895 US I 800 231·6603 CA 1 800 328·4473 US 
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Actor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $495 
The Whitewater Group 
Technology Innovation Center 
906 University Place 
Evanston, IL 60201 
(312) 491-2370 
Inquiry 1038. 

Amiga 2000 . . . . . . . . . . . . . . . . . . . . . . . .  $2195 
Commodore Business Machines, Inc. 
1200 Wilson Dr. 
Brandywine Industrial Park 
West Chester, PA 19380 
(215) 431-9100 
Inquiry 1039. 

Cheetah 386 . . . . . . . . . . . . . . . . . . . . . . .  $2195 
Cheetah International, Inc. 
107 Community Blvd . ,  Suite 5 
Longview, TX 75602 
(800) 243-3824 
Inquiry 1040. 

Connection 
CoProcessor . . . . . . . . . . . . . . . . . . . . . . . . .  $995 
Intel Corp. 
Personal Computer 
Enhancement Operation 
5200 Northeast Elam Young Pkwy. 
Hillsboro, OR 97124 
(800) 538-3373 
Inquiry 1041. 

DESQview . . . . . . . . . . . . . . . . . . . . . . . .  $129.95 
Quarterdeck Office Systems 
150 Pico Blvd. 
Santa Monica, CA 90405 
(213) 392-9851 
Inquiry 1042. 

Disk Pac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $399 
Tandon Corp. 
405 Science Dr. 
Moorpark, CA 93021 
(805) 523-0340 
Inquiry 1043. 

Dungeon Master . . . . . . . . . . . . . . . . .  $39.95 
Oasis Systems/FTL Games 
6160 Lusk Blvd. ,  Suite C-206 
San Diego, CA 92121 
(619) 453-571 1  
Inquiry 1044. 

Empire . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $49.95 
Inters tel 
P.O. Box 57825 
Webster, TX 77598 
(713) 486-4163 
Inquiry 1045. 
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Items Discussed 
ESDI Drive . . . . . . . . . . . . . . . . . . . . . . . . .  $3460 
MacDisk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3995 
Priam Corp. 
20 West Montague Expressway 
San Jose, CA 95134 
( 408) 434-9300 
Inquiry 1046. 

F-3010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8395 
Kyocera Unison, Inc. 
3 165 Adeline St. 
Berkeley, CA 94703 
(415) 848-6680 
Inquiry 1047. 

GrandView . . . . . . . . . . . . . . . . . . . . . . . . . . . $295 
Symantec Corp. 
Living Videotext Division 
1 17 Easy St. 
Mountain View, CA 94043 
(415) 964-6300 
Inquiry 1048. 

LANtastic . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $399 
Artisoft, Inc. 
3550 North First Ave. ,  Suite 330 
Tucson, AZ 85719 
(602) 293-6363 
Inquiry 1049. 

Lap-Link Mac . . . . • . . . . . . . . . . . . . .  $139.95 
Lap-Link PC . . . . . . . . . . . . . . . . . . . . $129.95 
Traveling Software, Inc. 
18702 North Creek Pkwy. 
Bothell, WA 980 1 1  
(800) 343-8080; i n  Washington, 
(206) 483-8088 
Inquiry 1050. 

Logic Gem . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 198 
Sterling Castle Software 
702 Washington St. ,  Suite 174 
Marina del Rey, CA 90292 
(213) 306-3020 
Inquiry 1051. 

Mace Utilities 5.0 . . . . . . . . . . . . . . . . . . . . $99 
GRASP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $149 
Paul Mace Software, Inc. 
400 Williamson Way 
Ashland, OR 97520 
(503) 488-2322 
Inquiry 1052. 

PC-Write 3.0 . . . . . . . . . . . . . . . . . . . . . . . . . $89 
Quick soft 
219 First Ave. N, Suite 224 
Seattle, WA 98109 
(206) 282-0452 
Inquiry 1053. 

Power Point . . . . . . . . . . . . . . . . . . . . . . . . . . .  $395 
QuickBASIC 4.5 . . . . . . . . . . . . . . . . . . . . . $99 
Microsoft Corp. 
1601 1 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 
Inquiry 1054. 

ScanMan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $299 
Logitech International SA 
6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 
Inquiry 1055. 

Spot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $995 
Flagstaff Engineering 
1 120 Kaibab Lane 
Flagstaff, AZ 86001 
(602) 779-3341 
Inquiry 1056. 

SupersPort 286 . . . . . . . . . . . . . . . . . . . .  $4999 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 699-4800 
Inquiry 1057. 

Turbo Debugger . . . . . . . . . . . . . . . .  $149.95 
Borland International, Inc. 
1800 Green Hills Rd. 
P.O. Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
Inquiry 1058. 

WORM · 
internal . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1888 
external . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2088 

Information Storage, Inc. 
2768 Janitell Rd. 
Colorado Springs, CO 80906 
(303) 579-0460 
Inquiry 1059. 

WORM 
500-megabyte (external) . . . . . . .  $4450 
APX-4100 (internal) . . . . . . . . . . . .  $4250 

Maximum Storage, Inc. 
5025 Centennial Blvd. 
Colorado Springs, CO 80919 
(719) 53 1 -6888 
Inquiry 1060. 



MODULA-2 AND 05/2: 
ERFECT PARTNERS 

" . . .  TopSpeed'" is surely one of the 
finest new products introduced to 
date in the PC arena . . .  DDJ doesn't 
give unqualified raves very often, 
but there's no question about it in 
this case; JPI's TopSpeed Modula-2 
is first-rate:· 

Kent Porter 
Dr. Dobbs Journal 

"JPI Modula-2 looks like another 
classic in the making. It generates 
code as good as or better than lead­
ing C compilers and the program­
ming environment is a genuine 
pleasure to use:· 

Dick Pountain 
BYTE Magazine 

"JPI TopSpeed is simply the best 
Modula-2 Software Development 
System evaluated to date, and must 
be considered the current leader 
of the pack: ' 

M. Eugene Haltiwanger 
J of Pascal ,  Ada & Modula-2 

In England and Europe conlad: 
Jensen & Partners UK Ltd . ,  63 Clerkenwell 
Road. London ECIM 5NP. Phone: (01)253-4333. 
DOS Compiler: £59.95, TechKit £34.95, VID 
£34.95. DOS 3-Pack £119.95, OS/2 Compiler 
£124.95. 

Handling charges: In UK please phone for 
VAT & P&P. In Europe. add £6 for up to 3 
products. £2 for each add' I product. 

OS/2 version now available: Runs in protected mode under 
OS/2 Standard or Extended Edition 1 .0 or 1 . 1 .  Generates 
standard .OBJ files and .DLLs. Comes with fast, smart linker, 
built-in assembler. Modula-2 and assembly source code for 
libraries included (and fully compatible with DOS version). 
Full support of all OS/2 calls. Same integrated configurable 
environment as the DOS version . 

The Compiler Klt lncludes: High-speed optimizing compiler (3,000-5,000 
lines/min. on a PC AT 8MHz), integrated menu-driven environment with 
multi-window/multi-file editor, automatic make, fast smart linker. All 
Modula-2 sources to libraries included. BONUS: Complete high-speed win­
dow management module included with source. 258-page User's Manual 
and 190-page Language Tutorial. 

VID (Visual lnteradive Debugger): An integrated multi-window symbolic 
debugger for DOS. View source code as it executes. Single-step and trace 
through multiple modules. Qualify breakpoints with expressions. Examine 
& modify variables in symbolic form, including arrays, records & pointers. 
Automatic trace of variables accessed. Includes symbolic disassembler, 
execution profiler. 78-page manual. (DOS only) 

The TechKit� lncludes: Assembler source for start-up code and run-time library, 
JPI TopS peed Assembler (30,000 lines/min.), TSR module, communica­
tions driver, PROM locator, dynamic overlays, and technical information. 
72-page manual. (DOS only) 

System Requirements: IBM PC or compatible, 384K available RAM, two 
floppy drives (hard disk recommended). 
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TopSpeed's seamlessly integrated 
environment. 

VID (Visual Interactive Debugger): 
power without complexity. 

Sieve benchmark measured by the 
British Standards Institution ( BS/)-
25 iterations on an BMHz AT. 

DOS Compiler $99.95 
TechKit $59.95 
VID $59.95 

DOS 3-Pack $199.95 
(Compiler, TechKit & VID) 

OS/2 Compiler $195.00 

To Order: 
In the US, call: 
1-800-543-5202 
In Canada, call: 
1-800-543-8452 
Or mail us your order with 
a check, money order, or 
VISA/MC information. 30-
day unconditional money­
back guarantee. 
Shipping & handling charges: 
In North America: add $5 for each product 
ordered. CA residents please add applicable 
sales tax. Overseas: Add $20 for EACH com­
piler and $8 for each other product. 3-pack 
s & h is $36.00. 

Jensen & 
Partners 
International 

1 101  San Antonio Rd. 
Suite 301 
Mountain View, CA 94043 
Phone: (415)967-3200 

TopSpeed and TechKit are trademarks of Jensen 
& Partners Inrernarional. Other brand and 
product names are trademarks or registered 
trademarks of their respective holders. 



Circle 256 on Reader Service Card 

ppE'�'M rl-i-Ji.J..I�,-'.....,;;.,., The handit>l liulc !.Canner in the w01ld ju)l �01 even 
bctler. The liandy Scanner JOClJ from DFI ufrer• ycJU clllrity alkl vcruriliry in a linlc p�ckmJo1c. Uh our 
01her llandy Scanno:n. rile Handy So;annoc:r J<XlO for 
the IBM PC. PS/2s and cnmp"ihk\ can hatM.Jk al­
ffi0$1 111 rile jobs the dc•ktop moOch nn. hut if• 
.lmallcrand nlicr iDu)C. 

We gi•·� �ou the fcaturt-- �ou nero tl'lc: mo•t in a �;�;�:;.�:; Ill 
work or the biggc)l picturc:�. 
You can )Witch the Kanner 
bel-.·tcn 400/J00/200/100 
DPI. fm IIILI-.c rc:all� impor· 
1an1 pict�•· the Hand� 
Sc111Ber .\000 kb you ha�c il all with 400 DPI rc:).Oju. 
lion. lllc nal·tlmc scn-rn di�pla� kl� )'Oil in>tantly 
� yuur ..:-an. w )OU n.n quickly make �anncr 1111· 
juM.mcntJ u R«e>.W)'. With adjuM.abl<' llalf·tono 
and contr.aM.. you gct i tlcan. clcarpict�. T•o tol· 

ors. 001 one. an: 111<d rn ,can ynur ori�inab. �· C<ll­
urs such IS rrd or rcddi_,h •kin tnnc:� can ho: .o<�nnttl 
without lnsin� detail. 

The lbnlly Scanner J()ll(l come.\ cnmplcrc with full­
featured. powcrf11l ,.orr .. ·om: for ,..,;�nninJI. cditin�. 
and mer� in& text wlrh yoor sraphic•. Sa•·C'd .o•nn fok.• 
arc comp.atiblc with almo,.t all J1111jlhic_,,..oftwarc. in. 
eluding Pat::eMaker. V�ntur<�. WonJI'erft<."t S.O and 
man� Olher... Tllc pacht::e includc> t� S�;anncr. in· 
tcrf1cc card. tile HALO PPE dc��tr>p publi,hint:: wft· 
II'IJ"e ptekat::c l"or1h Sl95). a utilit� di,kcuc and 0111 
in>lr\lttion manual. 

The Handy Sc�nncr .\CXXI is a little >C�nocr tll�t d<�' � 
lou. alld oow it tk�• il <'l'en bcncr. 

$299 . 95 
QUALITY 

CUSTOMER SERVICE 
508-27&<555 

TOll FREE ORDER LINE 

TECHNICAL ASSISTANCE SOB-278-6556 
1 -800-635-0300 

TRUE DATA PRODUCTS 
1 1 5  MAIN ST., P.O. BOX 347 UXBRIDGE, MA 01569 

508-278·6555 
HOURS: MON·FRI. 9-6. SAT. 1o-4 (ESn 

NOW OCR 

AVAILABLE 

Converts scanned images 
from scanner into ASCII text 
for use with word processors, 
data bases, etc. 

Reg. $199.95 
if purchased with 
HS-3000 ONLY 

$79 . 95 

LOGITECH 
SCANMAN 

Complete with 
LogitechOSll 

' 'Scan ware' '@l 
Software 

$ 1 89 . 95 

CORPORATE P.O.'S WELCOMED 

ALL PACKAGES SHIPPED UPS 
EXCEPT CANADA AND A.P.O.'s 
C.O.D.'S ADD f2.30 
MASTER CHARGE/VISA ADO 3% 1 YEAR WARRANTY UNLESS 
OTHERWISE NOTED 
PRICES TEAMS CONDITIONS 
SUBJECT TO CHANGE WITHOUT 
NOTICE 

N EW 
VERSION 5.0 

For IBM® PC's, XT's, AT's and other DOS machines. Needs only 1 disk 
drive and 1 28K memory. This is the one you've heard so much about - with 
fast compile times, small object code modules, not copy protected, no 
royalties, and clear error messages. Version 5.0 is based upon ANSI-74 
standards with new dynamite --features including: 
• Nested IF's and nested conditions. 
• Indexed files (ISAM) with up to 24 keys (includes START verb). This 
advanced feature requires the software package Btrieve® which is 

r optionally available. H E • ACCEPT (line, column) numerics with decimal point alignment, numeric 
checking, AUTO-SKIP, SECURITY, LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color), FROM ES­
CAPE KEY, DAY, DATE, TIME, DAY-OF-WEEK. 
• Fast memory mapped DISPLAY's ( l ine, column) ERASE, BEEP, ATTRIBUTE (color). Can display 
entire screen with one DISPLAY statement. 
· Windowing, pop-ups, color and overlays. This advanced feature requires the software package 
Saywhat?!"' which is optionally available. 
· An easy to use, COBOL source code EDITOR with auto line numbering, A-margin, B-margin tabing with 
full screen cursor control. 
Also available: Utah SuperSort®, a fast sort program callable from Utah COBOL; Utah FORTRAN; Utah 
BASIC; Utah PASCAL; Utah PILOT. Used by 50,000 professionals, students and teachers in 40 countries. 
30-day money back guarantee. Discover the ease and simplicity of COBOL, today! 

Phone order rushed 
by U PS 2nd Day Air: 
(702) 827-3030 

� Ell is Computing,  Inc. 
ra::s1 c . Since 1 977 

� 5655 Riggins Court, Suite 1 0  � Reno, Nevada 89502 

IBM is a registered trademark of International Business Machines, Inc. Btrieve is a registered trademark of Novell, Inc. 
Saywhat?! is a trademark of The Research Group. SuperSort is a registered trademark of Micropro International Corporation. 
Utah COBOL is a trademark of Ellis Computing, Inc. © 1 987 Ellis Computing, Inc. 
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NewWave Windows implementation , 
will go far to erase the differences be­
tween the PC and the Mac. Add object­
oriented languages like Actor, and it may 
not be long before just about everything 
that runs on the Mac can about as easily 
be run on a PC. Apple's lawsuit against 
Microsoft and Hewlett-Packard was ill­
advised, and I suspect that Apple already 
regrets it; both Apple and Hewlett-Pack­
ard would be better off if those resources 
had been invested in new technology 
rather than paid to lawyers. So would we 
all. Still, it's not hard to understand 
why Apple is afraid of what Windows 
portends. 

Software Tool of the Year 
Hands down, the software tool of the 
year is Borland's  Turbo Debugger. I 
first saw this as a demonstration at Phi­
lippe Kahn's house a year or so ago, and 
I've been waiting for it ever since. If you 
use any Turbo products, you'll find the 
Turbo Debugger pretty simple; the inter­
face is pretty much the standard Borland 
Turbo menu system. There ' s  a good 
manual, but you won't often need it. 

One of Turbo Debugger' s  neatest fea­
tures is the ability to run on a remote ma­
chine, so that if your program crashes, 
the Debugger isn't dead and may be able 
to find out what some of the problems 
were. 

Borland continues to make excellent 
software tools,  and by its existence, it 
forces other major software publishers to 
improve their products to stay competi­
tive. We all benefit. 

Most Significant Hardware 
The most significant hardware develop­
ment last year was Intel 's  Connection 
CoProcessor board. That may be a bit 
stronger statement than I meant, but I 
won't withdraw it. 

Another Pournelle law states ,  "One 
user, at least one CPU " ;  the Intel Co­
Processor carries this further to "one 
task, one CPU."  The CoProcessor has an 
on-board 801 86, software in ROM, and 
its own memory. There 's also provision 
for a modem. The result is a small com­
munications computer hosted by your 
AT. It can call another CoProcessor, in­
quire for messages, send and receive 
messages (including fax images), and in­
general manage most of your communi­
cations activities, and do it while the host 
computer does other things. 

There are things about the Intel Co­
Processor that I 'd change, but in my 
judgment, this pacesetter was the most 
significant hardware development I got 
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this year. I hope to see a lot more co­
processors in the next few years . 

Good Stuff 
In addition to my awards, I like to com­
mend other significant products that 
don't quite fit into the award system. 
Some, for example, set or exemplify 
trends. Others are just good stuff that 
someone ought to say good things about. 
Call this the Chaos Manor honorable 
mention list. 

Item: Traveling Software. This com­
pany pioneered communications between 
laptop computers and the rest of the com­
puter world, and they've been putting out 
good products ever since. This year, 
their trendsetters included a program to 
link the Macintosh to the PC and another 
to link up the new Sharp Wizard pocket 
computer to the PC world. If you don't 
have the Traveling Software catalog, get 
it. It's likely you'll find they sell some­
thing you need. 

Item: DESQview, especially when 
combined with the Phar Lap DOS exten­
sions .  Between them, these two pro­
grams can do just about everything that 
OS/2 can, while letting you run all your 

"'35" viewable 
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old software at the same time. In my 
judgment, the main reason DESQview 
and Phar Lap haven't really taken off in 
sales-and they 're doing quite well 
now-is the high price of memory, and of 
course that hurts OS/2 quite as much as it 
does DESQview. 

Item: PC-Write 3 .0.  This shareware 
program improves every year, and it has 
become quite good enough for nearly 
anything you'd ever want a text editor 
for. Being shareware, you can get a copy 
and try it before you pay anything. I don't 
k now what w i l l  be the future of 
shareware, but I do know that if i t  has a 
future, that will be in large part due to 
the efforts of Bob and Meagan Wallace. 

Item: Flagstaff Engineering's  Spot 
OCR software. I find in general it 's  still 
cheaper to send one of my old paperbacks 
overseas to one of those shops that key in 
text than it is to scan it in; but for short 
jobs, those that have to be done quickly, 
and jobs involving typescript or clean, 
well-set type, Spot is more than good 
enough. Someday we'll have hardware 
and software capable of reading in just 
about everything ever printed. Spot isn't 
there yet, but it 's  getting us closer. 

Item: Tandon's removable Disk Pacs.  
Tandon pioneered removable hard disk 
drive technology. This year, it matured 
to usefulness. We used a pair of Tandon 
computers in two locations, with Disk 
Pacs to transfer programs and data. You 
can't throw these hard disks around­
Tandon recommends that you treat them 
as you would an expensive camera-but 
they do withstand daily transportation. 
Tandon machines come both with and 
without floppy disk drives; a system 
without a floppy disk drive can be kept 
quite secure, since it's easier to keep 
track of Disk Pacs than floppy disks .  If 
the Disk Pacs are locked into a safe, the 
computer data is as secure as your docu­
ments are. 

We've had good results with Tandon's  
AT machines. 

Item: Mace Software. Paul Mace was 
the first person to realize that you could 
recover data from an accidentally for­
matted hard disk. Since that time, the 
Mace utilities have been expanded to in­
clude a whole bunch of useful stuff. 

This year's  major Mace product is 
GRASP, a PC screen-management sys­

conrinued 

A Size For Sore Eyes. 
3 7 "  Intelligent Color Display Monitor. 

There's a new dimension in production and presentation technology from 
Mitsubishi Electronics. Bold, brilliant colors on a large 3 7 "  display monitor• 
mean your presentation will be seen like never before. A presentation that can 
be clearly viewed without eye or neck strain. Even with the house lights up. 

Advanced features include compatibility with IBM111 CGA, EGA, PGC, 
PS/2™ and Apple111 Macintosh™ II computers. Unique auto-tracking cir­
cuitry for ease of use. Plus maximum versatility to accept TTL, analog, or 
television-type NTSC signals. ,• 

It all adds up to greater impact. One look at the high resolution 3 7 "  display 
and you'll agree it's a size for sore eyes. 

For more information on the XC3710 or the names of authorized 
Mitsubishi Electronics monitor resellers near you, please call 
1-800-556-1234, extension 209. In California, call 1-800-441-2345, 
extension 209. Or write, Mitsubishi Electronics America, Inc . ,  
Computer Peripherals Division, 991 Knox Street, Torrance, 
California 90502. 

6 MITSUBISHI " ELECTRONICS 
IBM i s  a registered trademark of International Business Machines Corp. Apple i s  a registered trademark o f  Apple Computer, Inc. 
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Micro Channel Solutions. 
Whatever your M icro Channel requ irements 

� . . .  Boca Research answers with 
·�c� the r ight solutions. s-o� 

BOCARAM.MCA SOZ - " . . .  the product that 
answers the need for total IBM compatibility. " 
Neil Peterman, U.S.  Operations, M & S ELEKTRONIK 

• Expanded/Extended Memory up to 2MB 
• IBM I D  and 1 00% TRAM compatibil ity 
• Zero wait state operation (1 MB 1 OOns D IPs) 
• Supports DOS, OS/2, and EMS 4 .0  
• Order N o .  BRMC20 $245 ( O K  List) 

BOCARAM 50/60 - ':A high quality American 
made product that can't be beat. " 
Russ Rehak, Sales Manager, RHINO SALES CO. 

• Extended memory up to 4MB per board 
• One wait state for compatibility with IBM 

PS/2 Models 50 and 60 
• Utilizes 1 MB 1 20ns D I Ps 
• L IM/EMS emulation 
• Order No. BR5000 $295 (OK List) 

BOCA.MCA PARALLEL - "A superior value at 
an economical price. " 
Tom Pliska, President, COMPU SALES, INC.  

• 1 00% IBM Micro Channel compatibil ity 
• Single paral lel port addressable as LPT1 -3 
• Order No. BMCP01 $1 1 0  (List) 

BOCA.MCA S E RIAL/PARALLEL - "The 
only quality Micro Channel product as a 
generic alternative. " 
James C. Brown, President, M ICRO SUPPLY, INC. 

• 1 00% IBM Micro Channel compatibil ity 
• Provides 3 ports for maximum slot usage 
• Two serial ports addressable as COM 1 -8 
• One parallel port addressable as LPT1 -3 
• Order:No. BMCPS2 $21 0  (List) 

At Boca Research,  we're c.ommitted to the Micro Channel. For more information on these and other 
Boca Research solutions, see your dealer or contact us directly. 

BOCARAM.MCA 50Z, BOCA RAM 50/60, BOCA.MCA PARALLEL, and BOCA.MCA SERIAUPARALLELare trademarks of Boca Research, Inc. All other references to computer systems, software 
and peripherals use trademarks owned by their respective manufacturers. © Copyright 1 988 Boca Research, Inc. 

BCCR See us at CeBIT '89 • 

Hannover Fair 
U.S. Pavillion · Booth #S1 

March 8-15, 1989 

6401 Congress Avenue, Boca Raton, FL 33487 • Phone:  (407) 997-6227 • FAX: (407) 997-091 8  
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tern that makes it simple to build up ani­
mated displays and otherwise do spectac­
ular visuals by calling GRASP routines 
from BASIC, C, or Pascal programs. 
This is another of those companies that 
keep coming out with excellent stuff; you 
ought to get the Mace catalog. 

Item: The Whitewater Group' s  Actor 
programming language. The real prob­
lem with Windows is that it 's  hard to 
learn how to write programs for it. Ac­
tor, an object-oriented language, makes 
Windows programming enormously eas­
ier, and it is a giant step in the right 
direction. 

Logic Gem 
I mentioned this last month. Now I have a 
copy . The only reason I don 't  make 
Logic Gem the Software Tool of the Year 
is that I just haven't had enough time to 
work with it; but I've seen enough to 
know I like it, and I 'm pretty sure it will 
be on next year' s  honors list. 

The blurb on the back of the Logic 
Gem document says, "Logic Gem does 
for program logic what spreadsheets do 
for numbers. "  That's a pretty good de­
scription. Logic Gem lets you make large 

CHAOS MANOR 

truth tables, check for logic conflicts, 
and then automatically generate code 
that can be incorporated into your pro­
grams. It has already saved me several 
hours, and I haven't had it a week. 

Highly recommended. 

Game of the Year 
This one's  a tie: Dungeon Master, for 
either the Atari ST or the Amiga, is spec­
tacular. The visuals are stunning, and 
the game can really get you involved. Ex­
ploring the 14-level dungeon took me 
about a month, and I found myself play­
ing it a great deal more than I should 
have. 

The other game of the year is Empire, 
for the Atari ST, the Amiga, or an EGA­
equipped PC. I get a lot of computer 
games, and I try a lot of them, but find 
myself coming back to this one again and 
again. 

Winding Down 
There's a tie for book of the year, too: 
Charles Murray's  In Pursuit of Happi­
ness: And Good Government (Simon and 
Schuster, 1988) and John Keegan' s  The 
Mask of Command (Penguin, 1 988) . 

They 're both important books, and I 
don't use that phrase lightly. 

It's late at night, and I'm late with this 
column, which I ' m  finishing on the 
SupersPort in a room in the Jack Daniels 
Motor Inn in Peterborough, five days be­
fore Christmas. Since I started this col­
umn, I have flown to Boston, then driven 
up here to New Hampshire. I've also at­
tended the first BYTE Editorial Exposi­
tion and gone to a birthday dinner for my 
BYTE technical editor, Stan Wszola. 

I'd better get some sleep. I sure hope 
1989 is as good a year as 1988 has 
been. • 

Jerry Pournelle holds a doctorate in psy­
chology and is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and future. 
Jerry welcomes readers ' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp. " 

FIVE GOOD REASONS 
70 BUY A MOUSE-7RAK: 

Count them. With MOUSE-TRAK, 
five fingers do all the work. Because 
it uses trackball technology, input 
and precision control is at your 

fingertips, not your elbow. 
With CAD, Desktop 

Publishing or Spreadsheet 
applications, MOUSE-TRAK is easier, faster, more 
relaxed and a lot more comfortable to use than 
ordinary input devices. 

MOUSE-TRAK OFFERS YOU OPTIONS 

2 or 3 buuons - speed control - Multiple Interfacing 

MOUSE-TRAK is stationary. Only the highly 
efficient trackball moves, eliminating tiresome 
arm and wrist movement. You can operate 
MOUSE-TRAK in your hand, even sit back 
with it on your knee. It plugs into your 
computer and needs no additional power supply. 

User definable input keys are in easier-to-use 
locations. The uniquely patented shape has 

been developed through 
rigorous ergonomic � studies of hand 

. ·· � sizes and ·
: finger geom-
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etry. Made 
in the U .S . , 

MOUSE-TRAK 

is already in use by the military in planes, subs and tanks. 
Engineers at IBMT" , Texas Instruments T M  and Motorola TM are 
also using MOUSE-TRAKS . 

MOUSE-TRAK carries a money 
back guarantee. If you don't 
like using MOUSE-TRAK 
within 30 days, we'll 
refund your money. 
And, if you do like 
it, we'll give you $10 
for your old mouse. 
MOUSE-TRAK 
ranges in price from 
$ 1 39-$ 1 89. 

Call us toll­
free for the 
complete story 
on MOUSE­

MOUSE·TRAK combines mouse inter· 
face technology wiJh the convenience 
and precision of a tracking baU. There's 
no wasted motion or time. 

TRAK and the name of a dealer near you. 
Our new brochure is available upon request. 

1-800-533-4822 
(in Texas 214-494-3073) 

l ••••n•se··tralt: r 
3121 Benton Strut, Garland, Texas 75042 USA. Ttlefax 214-494-4159 

IBM, Ttxa.s Jrutrummts and Motorola are registued trademarks of their respective companies. 
MOUSE·TRAK is a regimred trademarJc of !TAC Systems, Inc. 
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NEW AVOCET CTM FOR MICROCONTROLLERS­
A BREAKTHROUGH IN SPEED AND QUALITY 

Introducing Avocet eM Fast, opti­mizing cross-compilers that can cut 
microcontroller development time in 
half-without sacrificing code quality. 

From concept to code 
in a fraction of the time. 

Programming in C lets you concen­
trate on end results, not annoying 
details-so you get more done, faster. 
And rapid compilation takes the frustra­
tion out. But for microcontrollers, you 
need more than speed. You need tight, 
high-quality code. 

That's why we spent two years 
field-testing and perfecting Avocet C for 
both speed and quality. We built in 
three separate phases of optimization­
for object code tight enough for real 
applications. And we integrated Avocet 
C with an assembler package that's 
mature in its own right-not an after­
thought. So you can still work magic at 
the bits-and-bytes level. 

Avocet C saves you time in all 
phases of development. Our run-time 
library is extensive-no need to write 
the routines yourself. You'll arrive at 
bug-free code faster, thanks to LINT-like 
type checking. And your program's use­
ful life is extended, because you can 
recompile for other target chips. 

Testing is easier, too. Avocet C is 
ANSI-standard -so you can test generic 
parts of your program with host­
resident systems like Microsoft Quick­
eM and CodevieW.M And when you're 
ready for hardware-specific testing, 
Avocet's AVSIM Simulator/Debugger 
tests microcontroller code right on 
your PC. 

An excellent value. 
Just $895 buys Avocet C for your 

favorite chip:  Intel 8051 or 8096,  
Hitachi 64180, or Zilog Z80-with more 
to follow. And Avocet C includes the lat­
est version of AVMAC-Avocet's super­
fast, professional assembly-language 
development package. (If you're already a registered AVMAC owner, you can upgrade 
to Avocet C for only $595.) 

The AVSIM Full-Screen Display 

AVtJCET 
S Y S T E M S ,  I N C .® 

Free Catalog 

Call Toll-Free 800-448-8500* 
For your free Avocet catalog-to order-or 
for more information about Avocet C and 
other Avocet products. 

The best technology­
responsive, personal service. 
Avocet offers a powerful, compre­

hensive approach to microcontroller 
development. 

Avocet development tools put the 
most advanced technology at your 
fingertips. The Avocet staff stands ready 
to give you complete support­
including technical assistance-on a 
moment's notice. And we'll ship your 
order in 48 hours or less. 

Call 800-448-8500. Discover how 
Avocet can speed up your next project. 

Avocet Systems, Inc., 120 Union Street 
P.O. Box 490BP, Rockport, Maine 04856 

*In Maine, or outside U.S., call (207) 236-9055 
TLX: 467210 Avocet CI, FAX: (207) 236-6713 
© 1988 Avocet Systems, Inc. All rights reserved. Quick-C and Codcview arc 
trademarks of Microsoft Corp. Logo and name Avocet arc registered trademarks 
of Avocet Systems, Inc. 

THE SOURCE FOR QUALITY PERSONAL 11-P DEVELOPMENT TOOLS. 
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In 1988, $3.5 billion in micro­
computer software will be sold 
worldwide. During that same time, another 
$3.0 billion in sales will be lost to free distribution - better 
known as software piracy. And right now, Rainbow Technologies' 
Software Sentinel™ is protecting close to $ 1 .0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. (�) The Software Sentinel hardware key is 
"execution control" software protection. It ships with the software and 
simply plugs into the PC's parallel port to be one 
hundred percent invisible to both user and the s o ft-
ware. Users can make as many copies as they want. 
Make working submasters. Use a hard disk. Virtually anything that can 
be done with unprotected software. Except start freely 
d i s t r i b u t i n g  that software to other users. (�J The 
Rainbow fam- ily of Software Sentinel products. Se-
lected by the very big to the not -so-big developers of 
DOS, OS/2 and Xenix software in worldwide markets . To the cool 
tune of close to a billion dollars. So far. 

>rr1r%) RAINBOW TECHNOLOGIES 

1801 1 -A Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd .. Slough, Berkshire, SL3 8QY, U . K . ,  Tel: 0753-41512, Fax: 0753-43610 

Copyright © J9gg Rainbow Technologies. Inc. Software Sentinel and Sentinel Pro are trademarks of Rainbow Technologies. Inc. 

Xenix is a trademark of M icrosoft Corporation. OS 1 2 is a trademark of International Business Machines Corponttion. 
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M ice aren ' t  as n ice,  
but they may 
l ive a lot longer 

E very time I have to deal with a 
hardware malfunction, I begin 
to wonder why I own com­
puters. When my Abaton Pro­

Point trackball started acting up, I once 
again entered that nightmare zone that all 
users dread. Before it ended (that' s  as­
suming it has ended), things got pretty 
bizarre. The story is a good example of 
the kind of convoluted logic that drives 
the computer industry. 

Let me begin by stating that I 'm ad­
dicted to trackballs; since switching to 
these devices for use with my PC AT 
clone and my Macintosh, I 've eliminated 
the sharp arthritis-like pains in my elbow 
that came with constant mouse use. 

And ProPoint for the Mac seems to be 
a nifty product, nicely styled and ergo­
nomically superior to many other track­
balls I 've seen. The position of the two 
buttons to the lower left of the ball is bet­
ter suited to righties than to lefties, but 
since I 'm right-handed, the design is 
ideal for me. I 've become absolutely de­
pendent on ProPoint, so when it stopped 
responding to left-right motion, I was 
panic-stricken. 

I blew away whatever dirt I could see 
within the device, but that didn't help. 
Then I prodded and banged for a while, 
to no avail . I sighed and wrote the track­
ball off as dead. 

As I hadn't bothered to send in my reg­
istration card, the following morning I 
called the mail-order desk at Computer­
ware to buy a new one. When I explained 
my problem, a pleasant man told me to 
hold off and to try a call to Everex, of 
which Abaton is now a division. 

"Don't be silly,"  he said. "They guar­
antee these things, and you might be able 
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to save yourself a lot of money." 
Wow , a helpful retailer! Duly im­

pressed, I phoned Everex. Sure enough, 
the fact that I still had the original in­
voice was good enough, and the company 
issued a return authorization on the spot. 
I was told that the repair would take about 
a week from when Everex received the 
unit, and it would be returned to me by 
whatever shipping method I used to get it 
there. So I packed up the trackball and 
sent it off by Federal Express, next-day 
delivery. 

Two weeks later, on a Tuesday,  I 
called to find out why I hadn't received 
my repaired trackball,  and I was told that 
it was scheduled to be shipped Thursday 
at the latest . 

"So I'll  have it for the weekend?" 
"Definitely," came the reply. 
By late Friday, with no trackball in 

sight, I called again. 
"There ' s  a backlog , "  I was told . 

"Your unit will be shipped at the begin­
ning of next week. "  

p - ------=--

- - -. - -

Fine. Tuesday rolled around, and 
nothing happened. Wednesday, I called 
Everex again. "What's  the problem?" I 

· inquired. 
"I don't know," said the customer ser­

vice representative. "There's a backlog . 
I ' l l  see what I can do. "  

"Why i s  there a backlog?" I asked. 
"What's  going on?" 

The customer service person sighed. 
"Nobody will tell me. "  

"You mean you've talked to the engi­
neers and the technicians, and no one can 
offer an explanation?" 

"That's  about it. "  
At this point, I decided it was time to 

do a little poking. I called a friend of 
mine with an engineering background, 
who has worked with trackballs, and de­
scribed the situation. " Everex will rue 
the day they .stuck a guarantee on that 
puppy , "  he chuckled. "It 's  a design 
flaw , not a malfunction . Building a 
trackball suspension that won't deterio-

conrinued 
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rate quickly is not a trivial matter; it can 
be done, but they haven't done it. I 'll  bet 
you anything you don't get the same unit 
back. "  

I also telephoned the press relations 
person at Everex to find out whether 
there was some major problem with the 
ProPoint. No, I was told, the delay was 
more likely to be due to getting parts 
from suppliers than to any design flaw; 
the ProPoint's failure rate was in line 
with those of other trackballs. With com­
pletely opposite explanations, I had no 
choice but to wait. 

Finally, 3 Yz weeks after the process 
had started, a Federal Express delivery 
arrived from Everex containing a brand­
new ProPoint with a different serial 
number. I called my engineer friend 
again. 

"How long had you been using the 
trackball, and how long is the guaran­
tee?" he asked. 

"Four months ,"  I replied. "And the 
guarantee is five years. "  

"That's three a year," he said. " I  pre­
dict that the new trackball will fail in 
four months, and you'll go through this 
again. Unless they change the design, 
you'll have to do it 1 5  times to get past the 
guarantee. "  

Ouch. I 'm not sure what to make of all 
this. The facts are these: The guarantee 
is for real. The trackball certainly failed, 
and it was replaced with a new unit. 
Everyone at Everex was friendly and 
polite. I'd buy products from Everex 
again, and I recommend the company to 
friends. 

But would I recommend the trackball? 
I guess I'll have my answer in another 
four months or so. 

One final thought from my friend. 
"Everex acquired Abaton to get into the 
Mac market, but they're primarily a PC 
company. Now that IBM has endorsed 
mice, the market for third-party pointing 
devices is heating up fast. If the ProPoint 
is really a solid design, then why hasn't 
Everex brought out a PC version of it?" 

Stay tuned. 

Microsoft at Work 
Microsoft's upgrade to Works for the 
Mac (2 .0) is a truly curious thing. The 
company has managed to take an enor­
mously flexible integrated software 
package, add a tremendous array of sub­
stantial features and improvements , yet 
make the product only slightly more use­
ful than it was to begin with . This is no 
mean feat; I find myself simultaneously 
awed and irritated, a very strange feeling 
indeed. I still recommend the product 
highly-it can easily handle 80 percent to 
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I find 

that I am 

simultaneously awed 

and irritated about 

Works 2. 0. 

90 percent of most routine application 
tasks-yet I'm not sure I'd recommend 
the upgrade to anyone who already owns 
the program. 

The three most grandiose additions to 
Works-a spelling checker, a macro re­
corder, and powerful drawing facili­
ties-all fail to measure up to what I 
would have expected from Microsoft. 
The spelling checker is unacceptably 
slow, and it does not let you check as you 
type. The macro recorder offers no capa­
bilities for editing, branching, or modi­
fying the speed of playback; it merely 
spits back recorded keystrokes as fast as 
it can. Thus, it ' s  useless for anything but 

Items 
Discussed 

Microsoft Works 2.0 . . . . . . . . . . .  $295 
Microsoft Corp. 
1 60 1 1 Northeast 36th Way 
P.O. Box 97017  
Redmond, WA 98073 
(800) 426-9400 
(206) 882-8080 
Inquiry 1021.  

ProPoint . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 39 
Everex Systems, Inc. 
4843 1 Mil mont Dr. 
Fremont, CA 94538 
(800) 82 1 -0806 
(4 15) 498- 1 1 1 1  
Inquiry 1022. 

WorksPlus Spe11 2.0 . . . . . . . . .  $79.95 
Lundeen and Associates 
P.O. Box 30038 
Oakland, CA 94604 
(800) 233-685 1 
(800) 922-7587 (California) 
Inquiry 1023. 

the simplest of functions, like inserting 
boilerplate phrases into text. 

You access the drawing tools as a 
mode within the word processor or the 
spreadsheet, rather than firing up a sepa­
rate new module. This is handy if you 
want to add little pictures to an existing 
document, but once you scratch the sur­
face of this feature, it ' s  downright odd. 
You get the basic palette for drawing 
lines, rectangles, polygons, ovals, and so 
on, with patterns and fills, and you can 
even draw lines that end with arrow­
heads. However, every time you create 
an object, the program changes back to 
the selection pointer, in direct violation 
of Apple's  guidelines for software de­
sign. Very annoying. 

You get a customizable snap grid, but 
you can't see it on the screen; there's  also 
no vertical ruler bar, so positioning of 
objects is haphazard at best. The text tool 
will let you form blocks of text, a rudi­
mentary sort of page layout,  but you have 
to either type the text right there or paste 
from the Clipboard, and the spelling 
checker won't work on objects created in 
draw mode. 

The communications module, always 
the program' s  weakest link, has not been 
improved as far as I could tel l .  There's 
still no way to automate log-on proce­
dures , unless you count the macro re­
corder, which is a sorry solution at best. 
This was one of my biggest gripes with 
earlier versions of Works ;  I wish it had 
been fixed. 

The spreadsheet allows nearly double 
the number of rows as Works 1 . 1  (from 
9999 to 16 , 832) , but remember you 're 
limited by RAM, so this may be moot. 
Microsoft has added new functions for 
date and time, and you can attach notes 
to individual cells .  There' s  no way to 
link worksheets, but you can play games 
with the Clipboard and the macro re­
corder. Both the spreadsheet and the 
database now offer the ability to choose 
one font/size/style per document, but 
you can't mix attributes. 

The Works 2 . 0  database will accept 
spreadsheet calculation functions within 
records, and the report generator now 
has scroll bars and margin control . The 
package is still lacking a logical field 
type (e.g . ,  Yes/No or True/False), which 
would have been a simple but utilitarian 
improvement. 

The word processor has gained a few 
niceties, like the ability to print labels 
two and three across, search and replace 
on tab and carriage-return characters, 
and decimal tabs. Forget enhancements 
l ike multiple-line headers , indexes,  
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Our MAJOR ADVANTAGE- Supplying you with 
the Broadest Range of Software Ammunition. 

CAD 
Auto CAD 
Design CAD 
Drafix 3D Modeler 
Generic CADD 
Generic CADD Level 3 
Schema II 

COMMUNICATIONS 
Carbon Copy + 
Close Up - Customer 
Close Up - Support 
Crosstalk MK IV 
Crosstalk XVI 
Relay Gold 
Smartcom Ill 

DATABASE 

LIST OURS 

2895 CALL 
299 165 
295 1 99 
100 79 
200 149 
495 439 

195 120 
195 171 
245 215 
245 159 
195 99 
250 164 
249 162 

Turbo Assembler/Debugger 
Turbo C 2.0 
Turbo C 2.0 Professional 
Turbo Lightning 

LIST OURS 
150 105 
150 105 
250 175 
100 69 

Lightning Word Wizard 
Turbo Lightning and Lightning 

70 49 
Word Wizard 150 

Turbo Pascal 5.0 150 
Turbo Pascal 5.0 Professional 250 

Tutor 70 
Turbo Prolog 150 

LOTUS DEVELOPMENT 

109 
105 
175 
45 

105 

Agenda 395 299 
Freelance + 495 322 
Graphwriter II 495 337 
Hal 150 89 

Clipper 695 
dBASE Ill + 695 
dBASE IV 795 
dBASE IV Dev. Edition 1295 
FoxBASE + 395 
Genifer 395 
R & R  149 
Tom Rettig's Library BO 

DESKTOP PUBLISHING 
Byline 295 
GEM/3 Desktop Publisher 299 

439 
385 
485 
899 
335 
259 
1 1 9  

75 

185 
189 

i\I)\�\N'li\C;J� 
Sf) J( '1,1\�llll� 

Lotus 1-2-3 495 289 
Lotus Metro 85 59 
1-2-3 Report Writer 95 69 
Manuscript 495 325 
Signal 595 553 
Symphony 695 422 

MICROSOFT 
MS BASIC/6.0 295 1 99 
MS C 450 299 
MS COBOL 900 599 
MS Excel 495 299 

Pogemoker 595 429 
PFS: First Publisher 129 79 
Ventura Desktop Publisher 899 590 
GRAPHICS 
AutoSketch 100 85 

LIST OURS 
Micro-Cap I l l  1495 1269 

LIST OURS 
Chart Master Premium Pack 395 225 

MS FORTRAN 450 299 
MS Learning DOS 50 40 
MS Mach 20 495 329 
MS Macro Assembler 150 99 
MS Mouse Bus or Serial 

w/ Paintbrush & Mouse 
Chart Master 375 205 
Chart Master Premium Pack 395 225 T3 Scientific Word Processor 595 499 C Tools Graphics Library 90 69 Menus 150 99 
Chart 395 272 
Drafix 1 Plus 295 265 
Freelance Plus 495 322 
Graph-in-the-Box 140 109 
Harvard Graphics 495 313 
In a Vision 495 290 
Sign Master 245 140 
Time Line Graphics 195 1 1 9  
LANGUAGES 
APL.PLUS 695 476 
Lattice C 450 279 
Lahey FORTRAN F77L 477 453 
Microsoft C 450 299 
NDP Fortran o r  C-386 595 529 
Turbo C 150 105 
Turbo C Professional 250 175 
Turbo Pascal 150 105 
Turbo Pascal Professional 250 175 
Zortech C + + 100 90 
PROGRAMMING UTILITIES 
Flowcharting II Plus 
Interactive Easyflow 
OPT-TECH SORT/MERGE 
PolyAWK 
Pra-C 
Windows for Data 

LOTUS ADD·ONS 
4Views 
4Word 
@bASE 
All ways 
At Liberty 
Graph-in-the-Box 
Inward 
Look & Link 
Note-It Plus 
Noteworthy 
R & R (Lotus Version) 
See More 
Sideways 
Smartnotes 
Spellln! 
Sqzl Plus 

PLANNING 
Harvard Total Project II 
Project 4.0 
Super Project Expert 
Time line 3.0 
Time line 2.0 

229 207 
150 135 
149 99 

99 90 
495 459 
295 259 

150 1 1 9  
100 79 
195 121 
150 117 
295 1 99 
140 1 09 
100 80 
100 64 
80 68 
80 59 

149 1 1 9  
80 65 
70 45 
80 69 
80 65 

100 CALL 

595 515 
495 340 
695 515 
595 345 
495 306 

SCIENCE AND ENGINEERING 
Asystant Plus B95 849 
DADiSP 795 71 9 
Eureka: The Solver 167 1 1 9  
Gauss Math + Stat Package 395 359 
HIWIRE-Pius 895 805 
Labtech Notebook 995 799 
MathCAD 349 279 

Terms & Policies 

Tango PCB 
TK Solver Plus 

SPREADSHEET 
LOTUS 1-2-3 
Multiplan 
PC-Excel 
Supercalc IV 

STATISTICS 
css 
Microstat I I  
NWA Statpak 
SPSS/PC 
Systat 
Systat/Sygraph 

WINDOWS 
Actor 
DesqVIEW 
VM/386 
Windows/286 
Windows/386 
Windows Devel. Toolkit 

WORD PROCESSING 
Dlsplaywrlte IV 
Manuscript 
Multi mate Adv. I I  
Q &A Write 
Samna Word IV 
Volkswriter V3 
Word Perfect v. 5.0 
Word 
Wordstar Pro v. 5.0 

UTILITIES 
1DIR + 
Copy I I  PC 
Copy I I  PC Option Board 
Disk Optimizer 
Disk Technician 
Disk Technician Plus 
Fastback Plus 
HTEST 
Mace Utilities 
Norton Commander 
Org Plus 
PC Tools Deluxe 
Pro key 
Sidekick 
Software Carousel 
V Cache 
V Feature Deluxe 
Vopt 
X tree 
Xtree NET 
XtreePro 

ASHTON TATE 
ByLine 
Chart Master 

All prices subject to change without notice. We 
accept Visa, MC, AMEX (2% surcharge on AMEX). 
Shipping $4 per Item sent UPS Ground. Allow 14 
days tor personal/company check clearance. 
Returns subject to 15% restocking fee. RA # re­
quired. PO's welcome from Fortune 1000 and other 
qualified organizations. 

495 469 
395 349 

495 289 
195 129 
495 299 
495 349 

495 459 
395 349 
399 359 
795 749 
595 549 
795 709 

495 429 
130 89 

245 169 
99 69 

195 130 
500 31 9 

495 425 
495 322 
565 271 
349 207 
595 313 
295 170 
495 228 
450 1 99 
495 290 

95 59 
40 35 

159 139 
70 63 

100 89 
190 175 
189 109 

90 79 
99 85 
75 45 
80 59 
79 69 

130 81 
85 59 
80 60 
60 55 

120 1 1 1  
60 55 
70 60 

295 249 
129 111  

295 185 
375 205 

C Tools Programmer's Library 90 69 
dBASE Ill + 695 385 
dBASE IV 795 485 
dBASE IV Developer's Edition 1295 899 
dBASE Mac 495 325 
dBASE Programmer's Utility 90 69 
Diagram Master 345 1 90 
Diagram Master Prem. Pack 365 206 
Draw Applause 495 309 
Framework I l l  695 405 
Front Runner 1 95 121 
Full Paint 100 6 5  
Full Write Professional 395 236 
Map Master v. 6.01 395 240 

w/ EasyCAD 175 1 1 9  
w/ Paintbrush & Windows 200 139 

MS Multiplan 195 129 
MS OS/2 Prog. Toolkit 350 229 
MS Pascal 300 1 99 
MS Project 4.0 495 340 
MS QuickBASIC 99 69 
MS QuickC 99 69 
MS Sort 195 130 
MS Windows 99 69 
MS Windows/386 195 130 
MS Windows Dev. Kit 500 31 9 
MS Word 450 1 99 
MS Works 149 99 

PRIMARY TARGET 
MICROSOFT EXCEL. 
The soul of the new machines. 

Microsoft Excel takes full advan­
tage of the power of 286- and 386-
based computers. 

It lets you work faster and consoli­
date data more easily. It lets you 
create annual-report-quality output 
and produce presentation graphics. 
And it  lets you create macros easily 
and build custom programs. 

Since Microsoft Excel is compat­
ible with lotus 1-2-3, it's easy to 
integrate Into your office. 

Find out why we call it the most 
powerful spreadsheet for powerful 
personal computers. 
list: $495 Ours: $299 

Multimate Adv. II 
Pascal Tools Prog. Lib. 
Programmer's Utility I I  
Rapid Fi le 
Sign Master 

BORLAND 
Eureka: The Solver 
Paradox 2.0 
Paradox Network Pack 
Paradox 386 
Quattro 
Reflex & Reflex Workshop 

Reflex Data Base Systems 
Reflex Workshop 

SideKick 
SideKick Plus 
Sprint 
Superkey 
Turbo Basic 

LIST OURS 
565 271 

90 72 
90 69 

295 1 95 
245 139 

167 1 1 9  
725 529 
995 729 
895 625 
247 169 
200 139 
150 109 

70 49 
85 59 

200 139 
1 99 139 
100 69 
100 69 

Mictosoft® 
LIST OURS 

PETER NORTON PUBLISHING 
Norton Commander 89 55 
Norton Editor 75 50 
Norton Guides:OS/2 150 109 
Norton Guides:Specify Lang. 100 75 
Norton Utilities 100 59 

Advanced Version 150 99 

SOFTWARE PUBLISHING 
Harvard Graphics v. 2.1 495 313 
Harvard Total Project Mgr. 595 515 
PFS: Access 140 91 
PFS: First Choice v. 2.0 159 104 
PFS: First Publisher v. 2.0· 129 75 
PFS: Graph 140 91 
PFS: Professional File 249 155 
PFS: Professional Plan 249 161 
Professional Write v. 2.0 199 125 
US Mapmaker 149 89 

In the U.S. call: 

i\1)\�\N'Iilfil� 
Sf) J('rlt�lttl� 

1-800-333-3141 
N.Y. / International : 91 4-332-0756 

Fax: 91 4-332-4021 
55 South Broadway, Suite B, Tarrytown, NY 10591 

Circle 14 on Reader Service Card 



tables of contents, and such; they haven't 
been implemented. 

New overal l  features include a simple 
page preview much like that in Word, the 
capability to save and name a "Works 
Desktop" file that will launch a given set 
of documents, and a " Stationery"  file 
format-as close as you can get to a style 
sheet in Works,  though the trick works 
only if you open a Stationery document 
and resave it as something else. 

On the whole, Works 2 .0  is a better 
program, but Microsoft seems to have 
opted for s l ickness rather than raw 
power. I keep saying that Works could be 
an excellent tool for experienced users; 
meanwhile, Microsoft keeps adding 
frills for novices. In spite of constant 
denials, I can't shake the feeling that 
Microsoft is trying desperately to hold 
back Works so it doesn't cannibalize the 
market for its other software products. 
Oh, well .  

I n  the meantime, I 've been playing 
with a nearly bulletproof beta version of 
Tim Lundeen's  WorksPlus Spell 2 .0 ,  
and it i s  still an  excellent companion for 
Works.  Why would you need a spelling 
checker for a program that already has 

APPLICATIONS PLUS 

one? Simple. WorksPlus Spell offers 
greater speed, checking as you type, hy­
phenation, word lookup, and a glossary 
command that lets you store and expand 
abbreviations. None of this is available in 
the Works spelling checker. Whatever 
version of Works you own, WorksPlus 
Spell is a requirement. 

Annual Confession 
Every March since I began this column, I 
take a little time to list the hardware and 
software that I use personally. As I've 
written quite a bit about these programs 
in the past year, I'll just reduce the exer­
cise to a few short lists: 

• Primary hardware: Mac SE with a 1 6-
MHz Radius 68020 accelerator and a Jas­
mine Direct Drive 1 60. Software: Mi­
crosoft Works with WorksPlus Spel l ,  
PageMaker, Canvas, Microsoft Word, 
Excel , Reflex Plus, More, Prototyper, 
Course Builder, Microphone II, Desk­
Top Express , Suitcase I I ,  DiskTop , 
QuicKeys, QuickDEX, FontSizer, Su­
perGlue, LetraStudio , Fontographer, 
FreeHand, TOPS, and various Adobe 
typefaces. 

• Secondary hardware: Tandon PCA-40 
(AT clone) with a MicroSpeed FastTrap 
and a Logitech Bus Mouse. Software: 
WordStar 5 .0 ,  Framework III, Lotus 
1-2-3 with Funk's  Worksheet Utilities, 
Mirror I I ,  Procomm , PC-Write, Xy­
Write, Professional Write 2.0,  Memory­
Mate, Reflex, Ready ! ,  Cruise Control , 
Pop Drop , Ventura Publ isher, Page­
Maker, TOPS, and various Bitstream 
typefaces .  
• Portables: Cambridge Z88  and NEC 
PC-8500. 
• Favorite nonclassifiable computer: 
Canon Cat with the Cat 1 80 printer. 
• Favorite device: Apple LaserWriter 
liNT (solid, clean, and fast enough for 
anyone but the truly demented) . 
• Next purchase: A flatbed scanner. • 

Ezra Shapiro is a consulting editor for 
BYTE. You can contact him on BIX as 
"ezra. " Because of the volume of mail he 
receives, Ezra, regretfully, cannot re­
spond to each inquiry. 

Your questions and comments are wel­
come.  Write to : Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 

For Quicker 
the 80S 

DeveloP.ment 
C Com 

The 2500 A.D. 8051 C Compiler offers an alternative to Assembly Language solutions. Quicker 
program development. Simpler program testing. Easier program maintenance. 
• Full Kernigham & Ritchie C • Function prototyping ANSI extensions 
• All data types, including Float & Double • Full math library, including Trig functions 
• Reentrant Libraries • Interrupt handler support 
• Internal, External or Mixed Data Modes • Bank switched memory support 
• Special Function Register support • Internal bit field support 
• In-line Assembly Language • Linked Assembly language 
• Listings reflect actual linked addresses • Generates ROMable code 
The 8051 C Compiler package includes the 2500 A.D. 8051 Macro Assembler, Linker, Librarian, 
Standard Library and Math Library and is priced at $500.00 for MSDOS systems. 

To order call Toll Free: 

1 800 843·8144 
In Colorado: 
Fax: 
Telex: 

1 719 395-8683 
1 719 395-8206 

752659/AD 

109 Brookdale Avenue 
P. O. Box 480 

Buena Vista, CO 81211 

The Right Software for The Right Micro at The Right Price 
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FOR COMPUTER & ACCESSORIES 
CAl.l. TOl.l. FREE: 1 ·800·882·2802 

FOR FAX, TYPEWRITERS & DICTATION EQUIPT. 
CAl.l. TOl.l. FREE: 1 ·800-223· 7323 

IN N.Y. STATE CALL: 1 ·21 2·947·5290 
HOURS: Mon. Tru. Thurs. 9AM Till 6PM, Fri. 9AM Till 1 :30PM, Sun. 9:30AM Till 5PM, Closed On Sat. I fiiin"LiWiAnPnTi'"r.O=P=S

� 
PRINTERS HARDWARE inteJ I SPARK 

INTEL 80287-8 . . . . . . . . . . . . . . . .  205.00 
NEW I INTEL Above Board Pius . . .  396.00 
INTEL 80387-20 MHz . . . . . . . . . . .  419.00 
Logitech Hi-Res Mouse . . . . . . . . . . .  79.00 

I 
I 
I 

1 275.90 
Newl DATA VIEW SPARK 1 -Fioppy Drive, & 
1-20MB Hard Drive. . . . . 1 769.95 

TOSHIBA (sold In Store Only) 
TOSHIBA T-1 000 . . . CALL 
TOSHIBA T-1200F/FB . . . . . . . . . . .  CALL 
TOSHIBA T-1200HB . . . . . . . . . . . . .  CALL 
NEWI TOSHIBA T-3100E . .  . . CALL 
TOSHIBA T·3200fT-5100 . . . . . . . . . CALL 

ZENITH 
ZENITH 184-1 . . . . . . . . . . . . . . . .  1 489.75 
ZENITH 1 84-2 . . . . . . . . . . . . . . . .  21 99.75 

Hard 
Drive . . 4749.00 
NEWI COMPAQ SL T/286 Portable w/20MB 
Hard Drive . . . . . . . . . 4049.00 

ASt 
IIIHMCH IlK. 

24 Pin, Narrow Carriage 
1 92 CPS Draft, 63 CPS NLQ, 

Tractor Feed Included 

LOW PRICE 
PANASONIC 1091 i  . . . . . . . . . . . . .  169.75 
NEWI PANASONIC 1 1 81 . . . . . . . . .  CALL 

EPSON 
EPSON LX-800 . . . . . . . . .  1 75.75 
EPSON LQ-500. . . . 288.00 
EPSON LQ-850 . . . . . . . .  518.00 
EPSON L0·1050 . . . . .  734.50 
EPSON FX-850 . . . 338.50 
EPSON FX-1050 . . . . . . . . . . . . . . .  437.50 

Logitech Clear Mouse . . . . . . . . . . . .  95.00 
DFI HS-3000 Scanner . . . . . . . . . . .  1 89.00 
PARADISE VGA Professional . . . .  397.00 
NEWI PARADISE VGA Plus 16 . . .  299.90 
MICROSOFT Mouse. . . . . . . . . . .  99.95 
NEW I NEC Multisync IIA Monitor . .  CALL 
ZENITH Perfect Monitor . . . . . . . . . .  CALL 
SONY 1 302 Monitor w/Stand . . . . .  669.00 
PLUS 20MB Card . . . . . . . . . LOW PRICE 
TOSHIBA 3Y2'' Drive w/Kit. . . . . . . .  89.00 

SOFTWARE 
NEWI SAMNA AMI . .  . . . . . . . . .  97.75 
NEW I GEM Artline. . . . . . . . . . . .  269.75 
XY Write w/AI A Carte . .21 5.95 
ASK SAM . . . 165.00 
BITS REAM Fonts . . . . .  CALL 
XEROX Ventura Publisher 2.0 . Low Price I MITSUBISHI 

ZENITH Supersport 286 Model 20 w/20MB 
Hard Drive . . . . . . . . . . . . . . . . . . .  2965.75 
ZENITH 286 w/40MB Hard Drive . 3399.75 

10 MHz, 512K, 1 .2 Floppy Drive, 
Seagate 40MB Hard Drive (40ms) 

NEWI AST 386C w/64K Cache Memory, 20 
MHz, 1 MB Ram, 1 .2 Floppy Drive, 40MB 

TOSHIBA (Sold In Store Only) 
NEW I TOSHIBA Expresswriter 3 1 1  . CALL 
NEWI TOSHIBA 321SL Color . . . .  CALL 
TOSHIBA 341SL . . . . . . . . . . . . . . . .  CALL 
TOSHIBA 351 SX . . .  . . CALL 

PROCOM Plus . . . . . . . . . . . . . . . . .  42.95 
MICROSOFT Excel 2.1 . . . . . . . . . .  299.95 
FORMWORK w/Fill & File . . . .  79.00 
PFS First Publisher . . . . . . . . . . . . . .  69.00 
NOTA BENE 3.0 . . . . . . . . . . . . . . .  248.50 

MITSUBISHI 268L Laptop w/20MB Hard I Drive . . . . . . . . . . NEC . . . . . . .  2394.00 

NEC Mullispeed H D .  . . LOW PRICE 

LAPTOP ACCESSORIES 
HOLMES 2400 Modem f/AII LaplopsCALL I WORLD PORT 2400 Baud Modem235.00 

1 ;;;.:�� 
I UF-150 . . . . . . . . . . . . . . . . . . .  IN STOCK 

UF-250. . . . . . . . . . . . . . . . .  IN STOCK 

SHARP 
F0-220 . . . . .  CALL F0-300 . . . CALL 
F0-420 . . . . .  CALL F0-550 . . . . .  CALL I F0-700 . . . CALL F0-800 . . . . .  CALL 

CANON FaxPhones 
FaxPhone 8. CALL FaxPhone 15 CALL 
FaxPhone 20 CALL FaxPhone 25 CALL 
FAX 270 . . . .  CALL FAX350 . . . . .  CALL I FAX 630 . . . . .  RI

COH . . . . . . . .  CALL 

FAX-10E . . . CALL FAX-20E . . . . CALL 
FAX-60E . . CALL FAX-70E . . . CALL 

MURATA I M-1200 . .  p�����O

I

OC . . 749.90 

KX-F 100 . . . CALL KX-F 1 20 . . .  CALL 

TOSHIBA Price Break 

Hard Drive (28ms) . . . . . . . . . . . . .  31 99.00· 

COMPATIBLES 
IBM·XT Compatible, 1 -360 Floppy Drive, 
1 ·30MB Hard Drive . . . . . . . . . . . . .  757.00 
IBM-AT Compatible, 12MHz, 512K, 1 .2 
Floppy Drive, Seagate 40MB Hard Drive 
(28ms) . . . . . . . . . . . . . . . . . .  131 9.00 I APPLE COMPUTERS . . . CALL I 
TYPEWRITERS 
& Word Processors 

5 
SMITH CORONA 

PWP-60 . . . .  469.90 
PWP-40 . IN STOCK PWP-80 . IN STOCK 
NEWI PWP-100 . . . . . .  IN STOCK 
XL-1000 Typewriter . . . .  Spacial 1 19.90 
XL-2500 . . . .  CALL XD-5500 . . . .  CALL 
XD-7500 . . . .  CALL . . . .  CALL 

PANASONIC 

KX-W 1 500 Word Processor . .  IN 
KX-R 320 . . . CALL KX-R 330 . . .  CALL 
KX-R 340 . .  1 89.90 KX-R 350 . .  229.90 

NEC 
NEC 2200. . .  . . . . . . . . . . . . .  339.00 
NEC P5200 . . . . . . . . . . . .  51 5.00 
NEC P5300 . . . . . . . . . . . . . .  669.00 

PRINTER SALE! 
H.P. Laserjet II wfToner . . . . . . . . . . CALL 
H.P. Deskjet. . . . . . . . . . . . . . . . . . .  CALL 
STAR NX-1 000 . . . . . . . . .  169.95 
APPLE lmagewriter II . . 439.00 

Diiti.t, 

OLYMPUS Pearlcorder 
L-200 . . . . . .  137.90 S-907 . . . . . . .  35.90 
S-91 1 . . . . . . .  59.90 S-930 . . . . . . .  99.90 
T-1010 Transcriber . . . . . . . . . . . . .  169.90 
S-804 . . . . . .  CALL S-810 . . . . . .  CALL 
T2000 . . . . . .  CALL T-2020. . . CALL 

PANASONIC 
RN·15 . . . . .  129.90 RN-36 . . . . . .  CALL 
RN-89 . . . . . .  79.90 RN-105 . . CALL 
RN-1 1 5  . . . . .  39.90 RN-125 . . . . . CALL 
RR-900 . . . .  1 79.90 RR-970 . . . . .  CALL 
RR-980 . . . . . . . . . . . . . . . . . . . . .  CALL 

SAN YO 
TRC-6100 . . . CALL TRC-5680 . . .  79.90 
TRC-2550 . .  . . . . . .  149.90 
TRC-5200 . .  229.90 TRC-5020 . .  179.90 
TRC-41 00 . .  227.90 TRC-4141 . .  1 78.90 
TRC-8000A 227.90 TRC-801 0A 165.90 
TRC-8700 . .  239.90 TRC-8070 . .  185.90 
TRC-9100 . .  239.90 TRC-9010 . .  199.90 

SONY 

SANYO M-750V . . . . .  CALL TCM-5000EV CALL 

Model 515H . . . . . . . . . . . . . . . .  IN STOCK BM-1 2 .  . CALL BM-1 7 .  . CALL 
BM-560 . . . . .  CALL Bl-500 . . CALL 

LUCID 3D.  . . .  67.99 
a & A. . .  . . . . . . . . . . . . . . . .  189.99 
INTUIT Quicken . . . . . . . . .  31 .95 
MANAGING Your Money 5.0 . . . . .  1 15.95 
TOBIAS PCfTax Cut. . 45.95 
CHIPSOFT Turbo Tax . . . 42.79 
DAC Easy Accounting 3.0 . . . . . . . .  57.00 
NOLO Will Maker. . . . . . .  30.95 
SPIN RITE . . . . . . . . . . . . . . . . . . . . .  48.99 
FASTRAX . . 32.95 

PC-3 . . . . . .  369.90 . . . . . .  CALL 
PC-5L Legal Size . . . . . . . . . . . . . . .  CALL 
NEW I PC-6 . . . . . . . . . . . . . . . . . . . .  CALL 
NEWI PC-6RE . . . . . . . .  CALL 
PC-7 Zoom Copier . . . . . . . . . . . . . .  CALL 
Black Cartridges. . . . . . . .  79.95 
8'hx1 1 Paper (5000 sheets) . . . . . .  49.50 

TELEPHO ES 

Answering Machines Specials 
KX-T 1 41 2  . .  CALL KX-T 1 418 . .  CALL 
KX-T 1 423 . .  CALL KX-T 1 424 . . .  69.90 
KX-T 1427 LCD wfTime Announce109.90 
KX-T 1622 . .  CALL KX-T 1 720 . .  CALL 

FF-1 700 Cordless "Top Rated" . 1 09.90 

D KS 
. . .  IN STOCK I :::. ;;;oo'" � "00 . ·::: ::: • BROTHER M-100B . .  CALL M-740 . . CALL 

BROTHER BM-75 . . . . . .  CALL BM-80 . . . . . .  CALL SHARP I FAX 60 w/Answering Machine . IN STOCK . BM-815T . . . . CALL BM-820 . . . . .  CALL OZ 7000 WIZARD IN STOCK WP-55 Word Processor . . . . .  IN STOCK • - • • • • • • • • • 

FAX PAPER NEWI WP-490 . .  . . . . . .  CALL NORELCO EL-6250H Dial Master . . . . . .  . 53.90 

8'12''x98' . . . .  49.95 8'12''x164' . . .  59.90 AX-26 . .  CALL AX-28 . . . . . .  CALL 585 . . . . . . . .  89.90 590 . . . . . . .  1 1 9.90 CASIO 
8'12''x328'. . 74.95 ' Free Spreadsheet Program w/Purchase of 505 . . . . .  299.90 510 . . . . . . .  374.90 CASIO SF-3000 18K . . . . . . . . . . . . .  69.90 
FAX Cleaning Kit . . . . . . . . . . . . . . . .  29.95 WP-55 Word Processor 2505 . . 259.90 MC-4000 . . .  349.90 CASIO IF-8000 Digital Diary . . . 1 1 9.90 

I VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED 
OUR GUARANTEE: Defective goods will be replaced or repaired If returned within 10 Days In original packing, mint condition, blank warranty card, detailed letter of explanation & copy of invoice. No return privilege on software. 
If found defective, We will advise customer how to consult manufacturer for warrantee service. For Customer Service: Please Call (212) 947-5295. Not Responsible for typographical errors. We reserve the right to limit quantities. 

TO ORDER by MAIL: Please send money order or certified check for UPS shipment on most items. Personal check delays your order by 15 days. 
Shipping & Handling: Handling Charge; 2% plus 5.95. Shipping Charge; 0.65 per lb. Estimate minimum shipping 5.95. Total charge at time of order. Shipping & Handling charges are not refundable. 

INQUIRE about NEXT DAY AIR or 2nd DAY AIR Shipment. N.Y. State Residents add TAX. 

�V�cu'P.JIII!f!! MAIL ORDER: Dept BY,I20 Wast 31st Street, N.Y.,N.Y. 10001 (Tal. 1·21 2-947-5290) 

A5• I �  r 5 MANHATTAN STORE: 120 Wast 31 st. Street, N.Y.,N.Y. 1 0001 (Tal. 1·21 2·564·3592) 

PHOTO & SUPPLY CORP. SCARSDALE, NY STORE: 455 Central Ava. (Scarsdale Plaza) SCARSDALE,N.Y. 1 0538 (Tal. 1·914-723·1331) 
N. Y.C. Consumer Affairs License Number: 800193 Circle 102 on Reader Service Card 



WHY DESIGN YOUR PRODUCT AROUND A COMPUTER? 
Now, you can design the computer 

into your product. 
Lit1le Board/286 

408 ·734 ·2800 
FAX: 408-734-2939 TIX: 4940302 

Built-in vs. built-around. External 
systems mean boxes, boards, backplanes, 
cables, and reliability problems. Ampro's 
Little Boards give you a complete system on 
a single board you can build right into your 
product. 

Small size. Big power. Eliminate the bulk 
and constraints of multi-board, backplane­
based systems. Embed a Little Board. 
Little Boards require just 2/3rds the power 
and volume of a 5 11!" floppy disk drive. But 
they give you the full power of a PC or AT®. 

Fully compatible. Little Board/286 and 
Little Board/PC are functionally identical to 
multi-board PCs and ATs. They run PC­
DOSTM 2.0 to 3.X. They run DOS languages, 
compilers and applications. That means 
you'll be standing on a firm foundation of 
proven hardware and software. 

Am pro's Single Board Systems. Every­
thing is included except a keyboard, power 
supply and CRT. Up to a Megabyte of RAM. 
RS-232C and Parallel ports. AT/PC-compat­
ible controllers and bus expansion. EGA/ 
CGA/MDA and Hercules TM -compatible 
video options. Even optional solid-state 
disk Plus SCSI support for hard disk, tape, 
optical drives, bubble drives . . .  you name it. 
What's more, they offer low power con­
sumption ( +5VDC, less than 8W) and a 
wide operating temperature range ( 0 to 
60° C). Perfect for standalone operation 
and harsh environments. Anywhere that 
reliability is a critical consideration. 

Available worldwide. For information 
and the name of your nearest U.S. or inter­
national Ampro representative, call us at the 
number below. Or write on your letterhead 
for Little Board Product information. 

�1::::1 il I 
C O M P U T E R S ,  I N C O R P O R AT E D  

1130 Mountain View/Alviso Road, Sunnyvale, CA 94089 

Reps: Australia-61 3 720-3298; Austria-43-222/45 45 01; Canada-(604) 438-0028; Denmark-45 3 66 20 20; Finland-358 0 585-322; Franc&-331 4502-1 800; Germany, West-49 89 
61 1 -6151;  lsraet-972 3 49-16-95; ttaly-39 6 81 1 -9406; Japan-81 3 257 -2630; Netherlands-01 0-411 85 20; Spain-34 3 204-2099; Sweden-46 8 55-00-65; Switzerland-M41 1 740-41-05; 

United Klngdom-44 2 964-3551 1 ;  USA, contact AM PRO 

Trademarks: IBM. AT -IBM Corp.: Hercules-Hercules Computer Technology, I nc.: Lillie Board-Ampro Computers. Inc .. DR-DOS-Digilal Research. Inc. 
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Wayne roams the halls 
of CO M D EX and 
discovers the ub iqu itous 
" COM D EX fact" 

0 nee there was a time when you 
could depend on COMDEX to 
provide a couple of stunning 
i ndustry developments . No 

more. COMDEX has become an im­
mense project filled with hype and won­
der, where the first fact you discover is 
that even the best walking shoes made by 
L.L.  Bean may not be equal to the task. 

This fact, of course, leads to further 
"COMDEX facts. "  In his book A Colder 
Eye, noted author and critic Hugh Ken­
ner (a member of the BIX writers confer­
ence) describes Irish facts as "anything 
they tell you in Ireland. "  A COMDEX 
fact, then, is "anything they tell you at 
COMDEX. "  

COMDEX Facts 
The first COMDEX fact I encountered 
concerned the existence of a 33-MHz 
80386-based IBM PC AT clone. I classi­
fy this rumor as a COMDEX fact be­
cause Intel has yet to ship a 33-MHz ver­
sion of the 803 86 processor. A couple of 
companies exhibited what they claimed 
to be such machines, but they were actu­
ally using processors designed for slower 
operation. 

Then there is WingZ by Informix, a 
COMDEX fact for such a long time that it 
is nearly a COMDEX legend. WingZ is 
supposed to be a superspreadsheet for the 
Macintosh .  But to date, this u nseen 
product is serving only as a vehicle for 
the distribution of thousands of gym 
bags , because most users are more famil­
iar with the orange and yellow bags with 
the WingZ logo than they are with Infor­
mix. Perhaps one day the promise will 
become a product that will deprive hun-

ILLUSTRATION: RANDY LYHUS © 1 989 

E X P E R T  A D V I C E  

DOWN TO BUSINESS • Wayne Rash Jr. 

WHAT HATH 
COMDEX WROUGHT? 

dreds of bag-seekers of their just spoils .  
Fortunately, there was more to COM­

DEX this year than COMDEX facts. One 
of the advantages of this conference's 
having grown so large is that, with some 
careful observation, you can now spot 
trends .  This year ' s  trends hold some 
promise for business computer users. 

Three of the most important trends in­
volve databases aimed at corporations, 
local-area networking, and OS/2. I think 
it's incorrect to call this the year of the 
database, or the LAN, but this is a year 
in which you will see some important 
elements begin to come together. These 
are evolutionary changes, of course, but 
the result of this process is a solid trend 
toward change. 

Databases 
Structured Query Language is finally 
coming to small computers in a useful 
fashion. Several vendors exhibited ver­
sions of SQL database packages designed 
for the corporate environment. Some of 

these suppl iers are already sh ipping 
products-Oracle and XDB among them. 
Other software should be shipping by the 
time you read this, including SQL server 
software from Oracle, Novell ,  and Ash­
ton-Tate. WordTech and Borland also 
exhibited SQL front-end software. 

WordTech Systems currently sells 
dBXL and Quicksilver, a dBASE clone 
and a dBASE compiler, respectively. 
The company has reached agreements 
with Oracle, Novell,  and Gupta Technol­
ogies to convert dBXL and Quicksilver 
into dBASE language front ends for SQL 
database software. The results of these 
conversions will provide firms with vari­
ous ways to upgrade existing dBASE lan­
guage applications to the point where 
they can access the company mainframe. 

Not to be outdone, Ashton-Tate was 
busy showing dBASE IV, which has em­
bedded SQL.  By th is  spring, there 
should also be a dBASE SQL server. In 
the meantime, the embedded SQL means 

continued 
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you can develop applications containing 
SQL and put them into production as 
soon as the server software becomes 
available. 

Finally, XDB Systems announced it 
also would offer a dBASE language front 
end for the SQL server product. XDB ,  
though, did not announce where it plans 
to obtain its dBASE front end. 

An interesting aside came to l ight 
when A shton-Tate announced it was 
taking legal action against Fox Software 
and the Santa Cruz Operation for their 
sales of FoxBASE. Very likely, the win­
ner in this fray will be WordTech Sys­
tems, the company that had previously 
contracted with Ashton-Tate for the use 
of the dBASE language. While Ashton­
Tate is fighting off clones, it looks as if 
WordTech will be signing up new SQL 
vendors. 

LANs 
For several years now, columnists have 
been predicting the "Year ofthe LAN. "  I 
won't add to the noise. There probably 
won't be a Year of the LAN for the sim­
ple reason that LANs arrived quietly and 
established themselves while we were 

DOWN TO BUSINESS 

while 

Ashton-Tate is 

fighting off clones, 

it looks as if WordTech 

will be signing up 
new SQL vendors. 

distracted by other issues .  In otht<r 
words, the Year of the LAN has probably 
already happened. 

I nstead,  we are seeing a year of 
considerable growth and maturation . 
LANs are becoming more a part of the 
business world, and, for some applica­
tions,  SQL database servers are be­
coming more integrated into the applica­
tions. LAN manufacturers are working 
on ways to enhance their interoperability 
and utility. 

Novell,  the leader in LAN operating 
software according to a recent BYTE 
poll,  is introducing Macintosh connec­
tivity with its NetWare 2 . 1 5 .  This prod­
uct will allow a Macintosh II or SE with 
an Ethernet interface card to work on a 
Novell network. Novell has also intro­
duced its OS/2 Requester-software that 
lets you use OS/2 on the same networks 
with non-OS/2 systems. 

Meanwhile, other LAN software con­
tinues to evolve . WordPerfect Corp . 
showed WordPerfect Office, a package 
the company refers to as group produc­
tivity software . Office works w ith 
Novell or NetBIOS networks .  It provides 
E-mail and group scheduling, along with 
such functions as a calculator and note­
pad. WordPerfect's idea is to provide a 
consistent feel to the software, so that 
users familiar with its other products 
will feel right at home with the new 
additions. 

OS/2 
At COMDEX, I saw some evidence that 
actual software will exist for OS/2. Bor­
land International has begun shipping a 

continued 

Microstat-11 Can Save You Time and Money 
Whether for industry, education, government, or pure research, no other statistics package can compare to 
Microstat-II in areas of coverage, accuracy, ease of use, and value. Just some of Microstat-II's features include 

• Descriptive statistics (mean, standard deviation, • Probability Distributions: Normal, t, F, Poisson, 
variance, kurtosis, skewness, etc.) etc. 

• Regression Analysis: Simple, Multiple, Stepwise • Frequency Distributions: value or range. 
Multiple, forward and backward • Scatterplots (with simple regression) 

• Cluster Analysis • Factorials, Permutations, Combinations 
• Canconical Correlation • Up to eight times faster than the competition 
• Correlation Analysis: matrix and cross products table without loss of accuracy 
• ANOVA: Oneway, Twoway, Twoway with replicate • Online help plus easy to use keyboard or mouse 
• LSD, Duncan's, Tukey, Newman-Keuls input; no complex command language to learn 
• Crosstabs and Chi-square • Unequal cases, missing data, and aliased data, 
• Hypothesis tests: mean or proportion range checking 
• Nonparametrics: Wald-Wolfowitz, Kruskai-Wallis, • Easy to use data entry system with file import 

Wilcoxon, etc. capability 
• Time Series: moving average, centered moving average, • Not copy protected 

deseasonalization, exponenital smoothing • Expanded user's manual 

Requires an IBM PC, XT, AT, PS2 or compatible with 512K of memory 2 floppy disks or a hard drive. Price: $395.00 
with 30 day money back guarantee. Demo available for $19.95. Please include $4.00 for shipping. For information, 
call or write: 

Orders: 1-800-952-04 72 
Technical Questions: 1-317-255-6476 
FAX: 1-317-251-4604 
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Aw • • . What the Heck! 
EXTREMELY POWERFUL 

DesignCAD 3 - D  version 2 . 0  is as powerful 
as most CAD systems costing $ 5000 -
$1 0,000! Features like: Complex Extrusions­
linear. scaler, and circular, Blending of Sur­
faces, Shading, Cross Sectioning. Complex 
Sweeps and Translations. and Boolean opera­
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available . . .  at 
any price! Engineers. Architects and Consul­
taflls constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-D. 

VERY EASY TO USE 
Just because DesignCAD 3 - D  i s  powerful doesn't 
mean it is  difficult to use. Single keystroke com­
mands and side-bar menus which give short di rec­
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not required. DesignCAD 3-D 
su pports al l  popular dig itizers and mice. 
Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutes! 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other CAD packages took up to 
twice as long to perform the same drawing and 
cost up to $5000.00! 
Still don't believe us? The goblet pictured below 
required only 1 6 keystrokes and 3 commands to 
c reate! The top, front, side. and isometric views 
were created simultaneously . . .  in less than one 
minute! 

Design CAD 
3-D 

only $ 399! 
WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratio. Many people 
make the serious mistake of thinking that it is neces­
sary to spend thousands of dollars to obtain .. a good 
3-D CAD system." This is not true! We talk to people 
everyday that are sadly disappointed with their 
"expensive" CAD systems. Don't be one of them! 
Call us and we will send you a complete set of 
l iterature and a free slide show demo disk. Once 
you compare DesignCAD 3-D version 2.0 with other 
CAD systems we know you will choose DesignCAD 
3-D. 

DON'T TAKE OUR WORD FOR IT 
Here is what other people have to say about Design­
CAD 3-D: 

"After you've worked with DesignCAD. the single 
keystroke commands are simple to remember and 
it becomes easy to "flick one key" to execute a com­
mand. An extremely ergonomically designed pro­
gram." 

HENRY LEVET, levet & Daigle Architects · New Orleans. LA 
Designed a 65,000 sq. ft. nursing home using DesignCAD 

" Recently I worked with a firm that builds decks. 
They purchased your product on my recommenda­
tion. I sat down with them and in two hours they 
were very proficient in DesignCAD. Now they are 
more effective; and we can communicate . . .  it's 
wonderful to be able to do a block repeat 42 times 
and there are 42 2x4' s to make the deck!" 

J. TURNER. Architect. TAO Ltd. · The Woodlands, Texas 

"Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
time can be expended on the project at hand. It 
also allows scientists and engineers to quickly 
present to management all views of a subject (3-D)." 

OR.  STEVENS, NASA Space Scientist/Engineer 

HOW DO I GET ONE? 

VERY LOW PRICED 
The first question asked by many people is, 
"Why is DesignCAD 3-D priced so low?" The 
answer? After developing DesignCAD 3-D 
version 2.0. we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets on 
the market We took employee polls. Finally, in 
the great American Tradition. we said, "A w . . .  
What the Heck ! Let's see the other guys 
beat this price!" DesignCAD 3-D version 2.0 
sells for $ 3 9 9 .  

DesignCAD 3-D version 2.0 is available from most retail computer stores, o r  you may order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and dig itizers. Free information and a demo diskette are available by contactinq us at: 

. .  A •:: m e ri c a n  
Small Business Computers. Inc. 

327 South Mill Stroot 
Pryor, OK 74361 
9 1 8/825-4844 

Circle 19 on Reader Service Card 

FAX: 01 -91 8-826-6359 
TELEX: 91 02400302 
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SOLUTIONS 
Bigger-
Vfeature DefuxerM lets your DOS system 
use hard disks it thought it couldn't, all in one 
bootable piece-no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. $120 

DUB-14'" takes a different approach to 
drive expansion, stretches your AT's Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it's OS 
independent. $95 

Faster-
VcacherM accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it's there for you the next time 
you need it-no waiting! Works with any type 
of memory, caches up to 15 Mb, bundles accel­
erators for your diskettes, screens, and 
keyboard. $59.95 

vopt"' saves head motion by eliminating 
DOS file fragmentation. In a few seconds at 
boot time, Vopt arranges all your files neatly 
in contiguous clusters so you won't waste any 
time reading them back. Bundles timing and 
diagnostic utilities. $59.95 

Safer-
VlockrM protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even locks 
out Cti-Break during boot! $135 

Easier-
VtoolsrM is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 

SEE YOU R  DEALER OR CALL TOLL-FREE 

1 (800) 284-3269 1 GOLDEN BOW SYSTEMS 
2870 5TH AVENUE 

SAN DIEGO, CA 92103 
(619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 

MC / VISA US shpg/hdlg $3 CA orders add 711fo 
Vft��rurr, DUB-/4, lta:irt', 'iJpf, Vlock. 1nd Vtools an: t111dematk1 or Coldtn Bow Syttcms. 
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A t the 

COMDEX show, I saw 

some evidence that 

actual software will 

exist for OS/2. 

version of Paradox for that operating sys­
tem. Borland has said that it will begin 
shipping a version of SideKick for OS/2 
with Presentation Manager by the first 
quarter of this year. 

Lotus was showing Lotus 1 -2-3 ver­
sion 3, which will use OS/2. It still isn't 
clear when the company will start ship­
ping that long-overdue upgrade. OS/2 
software vendors generally agree that 
memory prices will have to moderate be­
fore this operating system will become 
widely accepted. 

Business Impact 
What does all this mean to you? A s  
usual, COMDEX contained both good 
and bad news. The good news is that with 
the current state of LANs and SQL soft­
ware, microcomputer-minicomputer­
mainframe connectivity may finally be­
come seamless. The bad news is that 
moving out of the current state of the art 
will be expensive. 

The good news was demonstrated at 
COMDEX through the use of the (as-yet­
unreleased) SQL version of Paradox, 
which was shown accessing SQL data­
bases from three other database manage­
ment systems. Paradox SQL was able to 
select information from any of the tables 
and from a combination of tables. The 
tables have also been from Oracle and lo­
cated on a VAX or from DB2 and located 
on an IBM mainframe. 

Software such as Paradox SQL will 
lead to seamless distributed processing, 
probably in the near future. Nearly all 
the required components are in place 
now. Still missing is a product that pro­
vides an easy way to use. the Oracle 
server. Now the Oracle server must re-

conrinued 

Items Discussed 
dBXL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $199 
Quicksilver . . . . . . . . . . . . . . . . . . . . . . . . . . .  $599 
WordTech Systems, Inc. 
21 Altrinda Rd. 
Orinda, CA 94563 
(415) 254-0900 
Inquiry 986. 

dBASE IV . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $795 
Developers' version . . . . . . . . . . . . . . .  $1295 
Ashton-Tate 
20101  Hamilton Ave. 
Torrance, CA 90502 
(2 13) 329-8000 
Inquiry 981. 

Novell Net Ware 2.15 
(Price not yet available) 
Novell ,  Inc. 
122 East 1700 S 
Provo, UT 84601 
(801) 379-5900 
Inquiry 984. 

Oracle SQL Server . . . . . . . . . . . . . . .  $2495 
Oracle Corp. 
20 Davis Dr. 
Belmont, CA 94002 
(415) 598-8000 
Inquiry 983. 

Paradox (single user) . . . . . . . . . . . . . . .  $725 
Borland International 
1800 Green Hills Rd. 
Scotts Valley, CA 95066 
(408) 439- 1060 
Inquiry 982. 

WingZ 
(Price not yet available) 
Informix Software, Inc. 
1601 1 College Blvd. 
Lenexa, KS 66219 
(9 13) 492-3800 
Inquiry 987. 

WordPerfect Office 
File server . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $495 
Each additional station . . . . . . . . . . . . . .  $ 140 
WordPerfect Corp. 
1555 North Technology Way 
Orem, UT 84057 
(801) 227-4010 
Inquiry 985. 



'&ansients spike juice. 
e dead. Seven ill. 

The things electric line 
transients do to a computer are 
enough to make you sick. 

convicted of the crimes, inno­
cent computer owners must pay 
the price. In idled employees. 
Lost productivity. Inaccurate 
files. And maintenance costs. 

Like spiking its incoming 
voltage and stealing important 
bits of information. 

Relentlessly attacking its Emerson snares culprit. 
sensitive circuits until it can't Electrical transients are in 
take any more. Then serving for a big surprise when an 
up the knockout punch. Emerson Uninterruptible Power 

Worst of all, they usually System is on duty. 
get away with it. A trap. They go in, but never 

come out. Wrong suspects named. Only pure, refined electrical 
When data is missing, key- fuel reaches your computer. 

board operators put the finger Giving it 
on software programs. all the 

And computer manufac- , " 
r--""_1 turers take the rap for i f!fRifl ! ' 

hardware failures. i 
· 

Meanwhile, electrical 1 
contaminants such as 

' 

spikes, sags, surges, brown­
outs and blackouts go free. 
Ready to strike again. 

Regardless of who's 

© 1988 Emerson Electric Co. 

· .�· � 

pep and trouble-free perform­
ance it was designed to deliver. 

You'll even get up to 15 
minutes of peak performance 
during total blackouts, without 
a switching delay. 

Emerson Electric is a major 
Fortune 500 corporation with 
more power protection sys­
tems installed worldwide than 
anybody. 

We make the most complete 
line of UPS's for evetyt:hing from 
PC's to mainframes, plus power 
conditioning and distribution 
systems. 

For a free brochure and 
video "Maximizing Computer 
Performance:' plus the name 
of your local representative, call 
us today at 1-800-Back-UPS. 

I!J I5MI5A5DN 
- Computer Power 

Computers Won't Run Right 
On The Wrong Fuel. 

Circle 98 on Reader Service Card (DEALERS: 99) 



Circle 263 on Reader Service Card 
See us at COMDEX/Spring in Chicago Booth #2 1 75 April 10-13 

Finally . . . a low cost, high speed 
copier for 51f4 and 31f2 inch diskettes! 

Attach a Victory V3000 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
or more copy jobs, and 
walk away! The sys­
tem automatically 
copies 5YI or 31/2 inch 
diskettes-up to 180 
per hour. Switching 
the copy drive takes 
less than two minutes. 

Copy Formats 
Flawlessly. 
Victory's Auto-Dup '" 
software copies differ­
ent formats or you can 
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build your own format. 
Auto-Dup tests the 
quality of each copy, 
sorting diskettes into 
one of two output bins. 

Do-lt-Yourself 
Servicing. 
The Autoloader's 
simple component de­
sign and diagnostics for 
checking drive align­
ment and speed allow 
you to maintain the 
system without outside 
service. 

Call (800) 421-0103. 
And ask about Victory's 
family of affordable Au­
toloaders that support 

Hard Drive Back-Up, 
Serialization, and Cus­
tom Label Printing. 

�CY 
ENTERPRISES 
Technology, Inc. 
Victory Plaza 
1011 E. 53V2 Street 
Austin, TX 78751-1728 
(512) 450-0801 
In Europe call BFI: Paris (33-1) 
45330137, Frankfun (49-6074) 
27051, London (44-1) 941-4066, Milan (39-2) 33100535, Stockholm 
(46·8) 7547460, M•drid (34-1) 
2559503. 

Circle 56 on Reader Service Card 

DOWN TO BUSINESS 

side on a database server that runs  
Xenix, an  environment many users find 
difficult to manage . Fortunately ,  at 
COMDEX, Oracle announced an OS/2 
version of the server. It should be avail­
able by the time you read th is. 

Nothing at COMDEX held much hope 
for an early change to OS/2. If anything, 
reasons to stay with MS-DOS or the Mac 
continue to grow. Now that Presentation 
Manager is shipping, OS/2 's memory re­
quirement has grown to about 5 mega­
bytes, depending on what you want to run 
iri addition to the operating system. You 
could easily spend more on memory than 
you did on your computer. As yet, there 
is no software that offers a compelling 
reason to move to OS/2. 

The lack of OS/2 software, plus in­
creased performance and reduced prices 
on some systems,  will affect the purchas­
ing strategy for many businesses. Cur­
rently, 80286 versions of AT clones are 
readily available at prices significantly 
lower than for an 80386, either in its SX 
version or i n  the ful l 32-bit version . 
Meanwhile, there is virtually no widely 
used software that requires the 80386. 
With 20-MHz versions of the 80286 now 
being shipped, there is not even much of 
a speed difference. 

What 's  a business to do? Unless a spe­
cific application actually requires the 
processing ability of an 80386, it may not 
pay to buy one. It's a reasonably safe bet, 
given a three-year economic lifetime, 
that there will be relatively l ittle addi­
tional software actually requiring the 
80386 during the time you will have the 
80286 machine. After all, even though 
the 80286 has been around for several 
years, virtually all software is still writ­
ten for the 8088 .  

The time will eventually come when 
the software for the 80386 or its suc­
cessors starts to become a factor. Then 
you will start buying those machines. 
They will cost less, and you won't have 
lost anything in the meantime. Admit­
tedly, I am offering a low-tech approach 
to computing,  but nothing I saw at 
COMDEX contradicts this conservative 
strategy. • 

Wayne Rash Jr. is a consulting editor for 
BYTE and a member of the professional 
staff of American Management Systems, 
Inc. (Arlington, VA) .  He consults with the 
federal government on microcomputers 
and communications. You can contact 
him on BIX as "waynerash, " or in the 
"to. wayne " conference. 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One Phoe­
nix Mill Lane, Peterborough, NH 03458. 



OUTSIDE USA ••••• CALL (Beneath Madison Square Garden) NYC, NV, 10001 (718'692·0071 Store Hours: Mon-Thurs, B:SOam·Bflm/ Fri,8:30am·5flml Sat,·CLOSED /Sun,9:30am·7pm . 
···· .... :!................. . FOR ORDERS & INFORMATION CALL TOLL FREE · 

OR WRITE TO: 
Montgomer�·Grant Mail Order Dept 

P.O. Box 58 Brooklyn N.Y. 11230 

CaF,�o��F�f��Ja;���J�:m · 1 · 800 759 6565 (718) 692·1148 - - -
. 

---------
···

-·--

FAX NO. 7186923372 
TELEX 422·132 MGRANT 

. Monday-Thursday, 9:00am-7:00pm/Friday, 9:00am-5:00pm/Saturday CLOSED/ Sunday, 9 :30am-6:00_pm (EST) 
NO SURCHARGE FOR CREDIT CARD ORDERS I WE INVITE CORPORATE AND EDUCATIONAL CUSTOMERS 

CORPORATE LEASING AVAILABLE I DISCOUNTS FOR QUANTITY ORDERS • AMSTRAD PPC-640 SO 
· 640K 
• 720K Rop Dr�e '1"76� Baud Moo� 

AMSTRAD PPC-640 
with Two Drives ..... . 
TOSHIBA 1600 .... .... . ...... . . . . . . . . . . . . . . . . . . . .  $3269 
TOSHIBA 3100 e . . . . . . . . . . .  , . . .  ,, .. , .. . . . . . . . . .  $2799 
NEC MULTISPEED EL IL. . . . . . . . . . . . . . . . . . . . .  $ 1 499 
NEG MULTISPEED HD . . . . . . . . . . . . . . . . . . . . . . . .  $2149 
TOSHIBA 1 000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $749 
TOSHIBA 1200 F ..... , ... ,, ....... . ............. $1399 
TOSHIBA 1200H ..... , ........................... $2199 
TOSHIBA 1200 HB ............ . ......... . ....... $2399 
TOSHIBA3200 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3669 
TOSHI BA51 00 . . . . .  , . , . , . , ... , . , . , , . , , , . , ., . ,. , , .$4 599 
ZENITH 1 84 wffWO FLOPPIES . . . . . . . . . .  $1 469 
ZENITH 184-2 wi20MB .. . . . . . . . . . . . . . . . . . . . . . .  $2199 
ZENITH 1 84-98 wi20MB MODEM ... . . . . .  $2099 
ZENITH 286 WI20MB .. . . . . . . . . .  , ...... . . . . ... .  $3299 
ZENITH 286 Wi40MB ... . . . . . . . . . . . . . . . . . . . . . . . .  $3569 
SPARK EL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $999 

MODEMS, EXTERNAL DRIVES & ACCESSORIES 
AVAILABLE FOR ALL LAPTOPS 

� (!!!!) 
AMIGA 500 $51 9 w/Buin-in 5.25" Drive 

AMIGA 500 W/1084S Mon�or $799 
AMIGA 2000 
w/Buln-in 3.5" Drive $1 399 

LEADING EDGE 
MODEL D3 A 

: ��t : u�:��PQ'r���· 
' 16MHz. 
• 12' VGA Monii<X 

will VGACard 
• MS DOS/052 

commodore 
128D PACKAGE 
C0111modore t28D C0111puler w.1luill-in ask Drive 
COI11moo<Xe 1902Cdor RGB Monii<X 
C0111mod<XeCd<X Prinier $699 

$389 
NEC" POWERMATE 1 

• 
-
���D DRIVE PKG. 

• Keyboard 
• tOMHz. 
' 1 .2MB Roppy Drive 
• 20MB Hard Drive 
•Seri�/Par�lrrt P<XIs 
•tB' Monii<X 

$1 599 

0 .ilaii&. � 
PERSONAL SYSTEM 2 

PSI/I MODEL 30 ................................ $1299 
PSI/I MODEL 30 wi20MB ................... $1699 
PSI/I MODEL 301286-002 ................... $1549 
PSI/I MODEL 301286·021. .................. $1999 
PSI/I MODEL 50 WI20M8 ................ ,.$2499 
PSI/I MODEL 50Z wi30MB ................. $2849 
PSI/I MODEL 50-061... ...................... $3249 
PSI/I MODEL 60·04 L. ...................... $3299 
PSI/I MODEL 60-071... ...................... $3619 
PSI/I MODEL 70-E6 L. ...................... $4 199 
PSI/I MODEL 80-04 1. ........................ $4295 
PSI/I MODEL80-071 .......................... $4799 
5.25" 360K Exlemal Drive tor IBM PSI/1-30 tPSI1 1·50 ................. $169 
PACIFIC RIM 5.25" 1 ,2MB External 
Drive tor IBM PSI/1 50160170180 ............ $259 

IBM PERSONAL SYSTEM II MONITORS 
8503 MONOCHROME, ....................... $239 
8512 COLOR ....................................... $449 
8513 COLOR ....................................... $539 



Stop fool i ng around . It's time to get hardcore 
about software . With Microsoft. 

We' l l  give you al l the resources you 
want. Tens of mi l l ions in R&D funding. 
Along with one of the most elementary tools 
for thinking - a door, which leads to your 
own private office. Al l  backed by manage­
ment that truly does speak your language, 
because they probably helped write it .  

We're serious about software design. If 
you are too , then apply right now for one of 
these opportunities. 

Software Design Engineers 
We' re working on everyth i ng from operating 
systems, sophisticated graphics, award-win­
ning appl ications products and networking, to 
compilers, powerful productivity software and 
more. In fact we're working on some truly 
visionary ideas we can ' t  even reveal yet. You 
could be too , if you have programming expe­
rience and a background that i ncludes micros, 
"C" , 8086, 68000, Macintosh® Toolbox , 
Windows"' , OS/2, or MS-DOS®. 

Program Managers 
Instant responsibi l ity. You select the features, 
you shape the product, you design the user 
i nterface for new generations of software . 
Guide product development from program­
ming through documentation and testi ng. 
Keep your product at the forefront of technol­
ogy by knowing your competition and product 

trends . Convince us you're bright, motivated 
and knowledgeable of the microcomputer 
software i ndustry. Project management experi­
ence and a BS in Computer Science or 
related degree desirable. 

Project Leads 
We're looking for expert designers with pro­
ject lead experience to take charge of a team 
of experienced developers and have ful l  
responsibil ity for the design and implementa­
tion of leading edge software in either our 
OS/2, Networking or Powerful Appl ications 
Software groups . You should have a BS or 
MS in CS or related degree and preferably 
4 or more years of software experience, with 
I or more years as a successful project lead . 

M icrosoft offers you an opportunity to 
l ive and work where the quality of l ife is h igh 
and the cost of l iving is low - the beautiful 
Pacific Northwest. Along with amenities such 
as a health club membersh ip, workout fac i l i­
ties and parcourse, plus an array of benefits . 

Begin  by sending your resume to 
MICROSOFT CORPORATION, Human Re­
sources,  Dept. SSBYTE-0389 , 160 1 1  N . E. 
36th Way, Box 970 1 7 ,  Redmond, 
WA 98073-97 17 .  We 
are an equal oppor­
tunity employer. 
No phone cal ls ,  
please. 

Trademarks arc registered to their respective companies. 
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Looking back 
at the first five years 
of a revol ution 

B y the time you read this, the idea 
of a five-year retrospective for 
the Macintosh will  probably 
seem pretty lame; I missed the 

anniversary date by a couple of months . 
But since I 'm writing this in early De­
cember of 1988, please indulge me. 

I was cleaning out the office in my 
home today (always a thri l l ) , going 
through a closet to toss out some of the 
oldest computer flotsam (most of it soft­
ware that runs on computers that don't 
exist anymore) . 

I came to the old Macintosh software 
heap . There I found the original cartons, 
manuals, and disks for software that 
amazed us all in 1 984: the original Sys­
tem kit, MacPaint, MacWrite, MacTer­
minal, Microsoft Multiplan, and Micro­
soft BASIC Interpreter. 

I remember thinking at the time that 
the Mac was pretty hot stuff and that it 
was going to revolutionize the way we 
think of and use personal computers. It' s  
been five years since the Macintosh was 
released, so I asked myself whether it 
really revolutionized anything. 

Consider the evidence from the Mac's 
point of view. The Mac, though bigger, 
faster, and more expensive, is still the 
Mac. Its interface is still the same. Pull­
down menus. A mouse. Icons. Windows 
with scroll bars . Decent sound. Nice 
graphics that work with any application. 
Good built-in system support for stan­
dardized functions as part of the operat­
ing system. 

Color has been added, and so has 
background processing with the Multi­
Finder. But if a Mac 128K user of 1984 
could have been placed in a hermetically 
sealed room that very year, and released 

ILLUSTRATION : ROBERT KAUFMAN © I989 
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MACINATIONS • Don Crabb 

A MACINTOSH 
RETROSPECTIVE 

now to try out an 8-megabyte Mac IIx, he 
or she would have little trouble using it. 
The Macintosh has evolved since its 1984 
introduction, but it ' s  still the same kind 
of machine. In fact, the Mac has become 
a second standard after the IBM PC. 

Now consider the evidence from the 
DOS point of view. In 1 984, DOS was 
somewhere around version 2 . xx.  Its in­
terface consisted of a helpful A: > or 
C :  > prompt, and dandy error messages 
like "File allocation tab bad ."  Menus 
were for ordering food at a restaurant, 
not commanding your PC. A mouse was 
something you had exterminated; you 
certainly wouldn't tolerate one on your 
desktop. Icons were found in Greek Or­
thodox churches, not on your screen. 
Windows were on your house, not your 
computer display. Sound consisted of 
some wonderfully annoying buzzes and 
beeps. Graphics were CGA at worst, 
Hercules at best (but then compatibility 
was an issue) . System support for stan­
dardized functions was weak and re-

quired major-league driver hacking. 
By 1 988,  DOS was giving way to OS/2 

with its Presentation Manager graphics, 
windows, icons, and mice. Sound was 
being improved. System support for 
database, networking, and other func­
tions was being added.  In short, the 
transmutation of the DOS interface to 
look like the Mac interface was in full 
swing. If you took a 1984 DOS user from 
that same hermetically sealed room and 
plopped that user down in front of a PS/2 
Model 70 running OS/2 and the Presen­
tation Manager, the reaction would be 
unequivocal: " How do I get the A: > 
prompt?" 

By any measure, the Macintosh has in­
deed revolutionized the way personal 
computers interact with people. Mostly 
for the better, I think. When the largest 
computer manufacturer i n  the world 
(IBM) gets together with the largest PC 
software vendor (Microsoft) to put to­
gether a PC user interface that mimics 

cominued 
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Circle 130 on Reader Service Card 

Integrand's new Chassis/System is not another 
IBM mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support all at prices 
competitive with imports. Why settle for less? 

Accepts PC, XT, .A T Motherboards and 
Passive Backplanes 

Doesn 't Look Like IBM 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

Optional Card Cage Fan 

Designed to meet FCC 

204 Wall Supply, UL Recognized 

145W & 85W also available 

Reasonably Priced 

- - --- ....-.... - - - --·- ·----.---.. - - - ·­••• • • ..... .....=_...__. . .  •• •• • ·· - . .--. --- ---· ··· . .. - .  - -.......- --- --
-- - - -- .._.,. __ - - --

RESEARCH CORP. 

Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 

EZLINK 62926572 

We accept BankAmericard/VISA and MasterCard 

IBM, PC, XT, AT trademarks of International Business Machines. 
Drives and computer boards not included. 
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the Macintosh's interface, I think we 
have evidence of a bonafide revolution. 

It's a Taxing Time of the Year: 
MaclnTax Tax View 
Nobody likes to fill out federal income 
tax forms. Fortunately, however, it 's one 
of those repetitive, numerically intensive 
tasks that can be simplified with the right 
program on the right computer .  The 
right computer is, of course, the Macin­
tosh, and I think the right program is 
MaclnTax. I've been using MaclnTax 
since it first appeared in time for the 
1985 tax year. It's simply wonderful . I 
can't imagine how I ever kept my busi­
ness depreciation calculations straight 
without it. 

Over the past four years I've used and 
tested many of the tax-preparation pro­
grams that run on the PC and the Mac. 
Of the personal or professional tax-prep­
aration programs on the market, Macln­
Tax is by a large measure the easiest to 
learn and use. And at $ 1 19,  it 's also a 
bargain, especially since you can get 
yearly updates (which include new man­
uals) for only $55. MaclnTax is so easy 
to use because its interface is simple and 
straightforward, yet still surprisingly 
sophisticated. 

While many tax-preparation programs 
mimic the structure of those dreaded IRS 
forms, MaclnTax takes that strategy to 
its limit: its on-screen display duplicates 
the IRS forms exactly (to the extent that 
72 pixels per inch allows) . So you just fill 
out the on-screen forms the same way 
you filled out the old paper forms. This 
method means that if you've ever filled 
out a tax form before, you already know 
how to use MaclnTax. 

Items 
Discussed 

MaclnTax 1988 . . . . . . . . . . . . . . . . .  $1 19 
annual update . . . . . . . . . . . . . . . . . . . . $55 
SoftView, Inc. 
4820 Adohr Lane, Suite F 
Camarillo, CA.93010 
(805) 388-2626 
Inquiry 1101. 

MasterJuggler 1 .00 . . . . . . . . . .  $69.95 
ALSoft, Inc. 
P.O. Box 927 
Spring, TX 77383 
(7 1 3) 353-4090 
Inquiry 1102. 

Need to fill out some of the other 
forms and schedules? No problem with 
MaclnTax. They're all in the pull-down 
menu. You can have as many forms open 
as you need, although you can run out of 
memory , especially under MultiFinder 
on a ! -megabyte Mac . 

If you hit a rough spot and need some 
help or want to see the IRS instructions 
for a particular entry, just double-click 
on the block in question. If the entry 
amount is calculated using an on-screen 
worksheet or is transferred from another 
form or schedule, double-clicking will 
pop up that worksheet, form, or schedule 
onto the screen and link it with the others 
and the 1040 form automatically . What 
could be simpler? I've never been able to 
figure out why other tax-preparation pro­
grams don't work this way. It seems so 
natural. 

Printing has always been a strong suit 
of MaclnTax, and it remains so. Macln­
Tax will print all IRS forms, including 
the signature Form 1 040 , onto plain 
paper, using either a Laser Writer or an 
Imagewriter. 

I tested MaclnTax by turning it 
·
loose 

on my taxes, then my wife's,  and finally 
on some test returns I cooked up that use 
just about every schedule the IRS has 
ever conceived. MaclnTax was accurate, 
fast, and flawless in all my tests. I never 
ran into any of the weird problems that 
seem to plague some ·Of the other tax­
preparation programs I've used. 

When I did have a question that the on­
line help couldn't answer, the manual 
did the job nicely. MaclnTax supplies 
more than 30 different forms and sched­
ules, along with nine calculation work­
sheets that are handy as scratchpads; they 
are saved with the forms, but they don't 
get printed for the IRS's scrutiny. 

MaclnTax can also convert your previ­
ous year's tax return to · work with the 
current version of the program (once 
you've saved the old forms under new 
names). This could save you some typing 
on your 1 988  tax return if a lot of last 
year's data hasn't changed for this year's 
return. 

MaclnTax also integrates with the 
most popular financial-management 
programs on the Mac, including Andrew 
Tobias's Managing Your Money, Mac­
Money , Quicken, and Dollars and Sense. 
You can import information from any of 
these systems directly into MaclnTax 
with just a few keystrokes. This means 
you can have a fully integrated manage­
ment, financial-planning, and tax-re­
porting system if you use MaclnTax with 
one of these systems .  

continued 



You'll get at least twice as much done per 
day: word processing, data processing or 
desktop publishing. We make getting down 
to MacBusiness as easy as apple pie. 

Our LaserFeeder 890 provides three, 
220-sheet paper bins plus one bin for 40-60 
envelopes for your Laser Writer. With the 
Laser Feeder 890 in place, changing paper 
type or printing an envelope is a simple 
mouse click instead of a bite out of produc-

LaserFeeder 890 HDT Resource Sojlll 'are 

• 

enous 
tion time, thanks to BDTs resource software. 

When two paper types are the norm, 
BDT offers its Model 880 LaserFeeder, provid­
ing two 220-sheet paper bins plus an envelope 
bin at a nearly 20 percent reduction in cost. 

If you need LOTS of paper and enve­
lope choices, consider the MultiFeeder: five, 
200-sheet trays, one envelope tray. Same 
simple print dialog. Same clear displays. 
Huge production time savings. 

ess. 
For further information, please call or 

write: BDT Products, Inc., 17152 Armstrong 
Ave., Irvine, CA 92714. Outside California: 
800-FIND BDT -(800-346-3238). Inside 
California: 714 - 660-1386. 

EIDT 
Easy as Apple Pie 

LaserFeeder ami MultiFe£'der are trademarks of BDT Products. Inc .. os is its /up,rJ. 
Apple, /be Apple logo, Macintosh and Laser Writer II an• trademarks of Apple CompuU!1; Inc. 
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For PC users who have wandered into 
this column, there is good MaclnTax 
news for you, too. Last year, SoftView 
produced a Microsoft Windows version 
of the program, and it continues this 
year. The Windows version is markedly 
slower than the Mac, though, even on a 
fast 80286 machine. To get performance 
akin to the Mac version, you'll need an 
80386. 

Although I've said it before, it bears 
repeating: MaclnTax is the best personal 

MACINATIONS 

computer tax-preparation program 
around. If you do your own taxes and 
don't have MacinTax, make your life a 
whole lot easier and get it soon. 

Font/DA Juggler to the Max: 
Master Juggler 
I never used to worry much about how 
many fonts or desk accessories I needed 
or used. I had gotten to be pretty good at 
hacking the system using FEdit Plus, so 
I could always change the maximum 

Do you use the new, high capacity, 3'h inch disks? It so, you have paid four, five, even six dollars 
per disk! Byte for byte, that is as much as SIX TIMES the 'old' 360K floppies. Now you can convert 
all your programs, data, and files to the new format, WITHOUT PAYING THESE PRICES! 

HOW IS THIS POSSIBLE? Have you ever tried to format a regular, 'low density' 3'12 inch disk to 
1 .44 MB? Of course you have! It doesn't work! The computer gives an invalid media error. Our 
company was puffing in a large network of IBM Clones. We have grown from a small company 
to a mil lion-dollar corporation in two short years, and we didn't do it by wasting money. Sa, of course, 
we tried to use the cheap, 720K disks. Total failure. 

ENTER OUR CRACKPOT ENGINEER. Our Crackpot Engineer wondered what was the difference 
between the disks. He tore them apart, analyzed the media. He found NO DIFFERENCE WHATSOEVER! 
Yet, they would not format. Why? Then he started examining the plastic housing. And he found the 
difference. It is NOT in the media, IT IS IN THE PLASTIC CASE! 

TOTAL FAILURE! Our Crackpot Engineer (among other things, he invented the Electronic Flea 
Collar) sent a brand-new 720K disk to our machine shop, and asked them to modify it. They did ... 
and the DISK IMMEDIATELY FORMA TIED! But, within 10 minutes of use, it totally tailed. It lost data all  
over the place. Back to the drawing board. The disk was dis-assembled and examined. It was found 
that, in performing the conversion, a microscopic piece of plastic had entered the housing, and 
totally ruined the disk. It was obvious that, if the conversion could be done reliably, it required extreme 
precision. 

ENTER OUR OTHER CRACKPOT ENGINEER. our president is a mechanical engineer. One ot 
the best in Jhe country. While a research scientist al Colorado School of Mines, he completely 
revolutionized the field of water jet drilling. He tackled the problem. Finally he came up with a solution 
. a precision tool which could perform the modification EVERY TIME and leave no plastic particles 
which would damage the disk! 

MONTHS OF TESTING. We then commenced on a testing program. We modified and formatted 
thousands of disks, and tested them for data integrity. Out of one thousand disks, one would not 
format, two had one bad track. NOT ONE LOST ANY DATA! We then put a disk on a computer with 
a bat file which copied data to a disk, read and checked every byte, then copied the data back 
to the disk. The program ran 24 hours a day, for TWO SOLID WEEKS without even one error! We were 
finally convinced that the procedure was reliable enough for a product. 

OUR OFFER. Here is our irresistible offer. Purchase our DoubleDisk Converter for the price of $39.95. 
It  you are not COMPLETELY SATISFIED, return the DoubleDisk. You will receive a FULL REFUND! What 
is more, if a disk ever does not convert properly, send us the disk, and we will send you a 1 .44MB 
disk from a major manufacturer in exchange! 

YOU CAN'T LOSE! You will save MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR 
FIRST TEN DISKS! from that point on, it is all profit. After converting only 100 disks, and after deducting 
the cost of the DoubleDisk, you will have saved AT LEAST $425.00! Quite a return for an investment 
of only 5 39.95! 

CREDIT CARDS AND CHECKS ACCEPTED! Purchasing our DoubleDisk is easy! Simply call 
our 800 number. We accept all major credit cards. Or. return the coupon below, and we will ship 
you one immediately. We Will gladly aocept your personal check. 

24 Hour�sORDER TOLL FREE - 1 -800-537-4226 7 DAYS 

YES! I want to try your DoubleDisk on your ! I enclose only 
$39.95 plus $3.50 Shipping and Handling (California residents add $2.40 Sales Tax) for each 
DoubleDisk Converter. If I am not COMPLETELY SATISFIED, I will return the DoubleDisk for a FULL REFUND! 
II any disk ever tails to convert, I will send it to you and you will IMMEDIATELY send me a 1 .44MB 
Disk in exchange! 

Name _____________ Address ____________ _ 

City __________ State __ Zip Telephone _____ _ 

Send To: Biological Engineering, Inc., DoubleDJsk Offer 
2674 Main Street, Ventura, CA 93003 Phone 805-644·1797 
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number of desk accessories allowed each 
time a new system was released. But 
after you've done that little trick a couple 
of times, it loses its appeal . Because of 
this, I began to cast about for a better 
solution. 

The answer, of course , was either 
Suitcase or Font/DA Juggler. For a vari­
ety of reasons too boring to list, I settled 
on Font/DA Juggler Plus as having just 
the right stuff for me. Well ,  I've become 
ad'dicted. No more system hacking of 
desk-accessory limits for me. 

With this in mind, I was pleased when 
ALSoft released the latest version of Jug­
gler a few months back. They called it, 
appropriately enough, MasterJuggler. 
This baby does what it says: It allows you 
to juggle a bundle of fonts ,  sounds ,  
Fkeys, and desk accessories with your 
Mac. It keeps them open and available 
whenever you need them, without chok­
ing the system. The desk accessories will 
appear in the regular Open Apple Menu 
in a scrollable list, with MasterJuggler 
always listed first, so you can get to it 
easily. 

MasterJuggler works as a start-up 
document (INIT) that you drag into your 
System folder.  Once ope n ,  M aster­
Juggler gives you access to all the fea­
tures of Font/DA Juggler Plus, as well as 
a bunch more that I find useful. There 
are pop-up menus for Master Juggler, and 
for any application and its windows; and 
a utility that detects any resource con­
flicts among all your desk accessories, 
Fkeys, or sounds. 

It also has an application l ist that 
allows program selection from running 
and predefined programs .  This is a 
handy adjunct to MultiFinder, since you 
can also hide windows each time you 
change an application (so your screen 
doesn't get too cluttered) . 

MasterJuggler is one of those Mac util­
ities that you wonder how you ever got 
along without. ALSoft just sent me an­
other item from its growing list of util­
ities, MultiDisk, a jazzy disk partitioner 
that I ' l l  report on next time. ALSoft is 
definitely a company to watch when it 
comes to providing clever, inexpensive, 
but nicely executed Macintosh utility 
programs. • 

Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He can be reached on BIX as 
"decrabb. "  

Your questions and comments are wel­
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



Virtua l Me m o ry fo r D OS !  
MicroWay is  your best source for the 

software and hardware needed to get true 32 
bit performance from your 386. These include 
our NDP 32-bit compilers that run on Unix or 
MS-DOS using the Phar Lap tools. Starting with 
release 1 .4VM, NDP Fortran and C not only 
access 4 gigabytes of memory, but run with 
Phar Lap's new VMM extension which provides 
386 protected mode virtual memory. Now you 
can run a program with a 30 megabyte array 
on a 2 megabyte system simply by having 30 
megabytes of free space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in an XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 
of a 20 MHz 386/1 1 67. Our best selling board, 
the Quadputer2™, has four T800s and boasts 
40 Ml PS/6 megaflops of processor throughput. 

32-Bit Compilers and Tools 

NDP Forlran-386TM and NDP C-386TM Com­
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Unix, Xenix or Phar Lap extended MS­
DOS. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, 3 1 67 or mW1 1 67. Both include high 
speed EGA graphics extensions written in C 
that perform BASIC-like screen operations. 

• NDP Fortran-386™ Full implementation of 
FORTRAN -77 with Berkel e y  4 . 2  and 
Fortran-66 extensions . . . . . . . . . . . . . . .  $595 

• NDP Fortran-386NM . . . . . . . . . . . . .  $695 
• NDP Fortran-386/UNIX . . . . . . . . . . .  $795 
• NDP C-386™ Full implementation of AT& T's 

PCC with MS and ANSI extensions . . . .  $595 
• NDP C-386NM . . . . . . . . . . . . . . . . . . $695 
• NDP C-386/UNIX . . . . . . . . . . . . . . . . .  $795 

Phar Lap 386NMM extensions are supported 
by the VM releases of NDP Fortran and C. 
Virtual memory is used automatically by the 
compilers and the code they generate. This 
makes it possible to compile and run programs 
as large as the free space on your hard disk. 
Phar Lap Development Tools . . . . . .  $495 
Phar Lap Virtual Memory Manager . . $295 

NDP Windows ™- NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
. . . . . . . . . . . . . .  Ubrary : $ 1 25, C Source: $250 

NDP Plot™ - Calcomp compatible plot pack­
age that is callable from NDP Fortran. It in­
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGA and VGA . . .  $325 

NDP/FFT™ - Includes 40 fast running , hand 
coded algorithms for single and double dimen­
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call­
able from NDP Fortran with mW1 1 67 and 
80387 support . . . . . . . . . . . . . . . . . . . . . .  $250 
387FFT for 1 6-bit compilers . . . . . . . . . . . .  $250 

NDP to HALO ' 88 Graphics Interface - This 
module enables you to call graphics routines in 
HALO '88 from NDP Fortran or C . . . . . . . . .  $ 1 00  

Micro vvay 

Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 

$ 12,000 per month in rentals of VAX 
hardware and software while doubling his 

productivity I 
Fred Ziegler of Aspen Tech in Cambridge, 
Mass. reports, "I ported 900,000 lines of 

Fortran source in two weeks without a single 
problem!" Aspen Tech's Chemical Modeling 
System is in use on mainframes worldwide 

and is probably the largest application to ever 
run on an Intel processor. 

Dr. Jerry Ginsberg of Georgia Tech reports, 
"My problems run a factor of six faster using 
NDP Fortran-386 on an mW1167 equipped 

386/20 than they do on my Micro VAX II. • 

Our NDP compilers and NDP utilities are the 
key to the two to five-fold increase in speed that 
the mW1 1 67 provides. The compilers generate 
mainframe style code, while our utilities simplify 
ports to/from the PC or mainframe. A new util ity 
enables our NDP compilers to call HALO '88. 

If you are curious about the benefits of the 
N DP/mW1 1 67 approach, consider the follow­
ing (price estimates are for complete systems) :  

Coprocessor Speed (Flops) Price 

80287- 1 0  80,000 $3,000 
80387-20 440,000 $5,000 
mW1 1 67-20 2,100,000 $6,000 

When driven by a 32-bit compiler, the 
mW1 1 67 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAX! Call us at (508) 746-7341 . 
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Micro Way® 
80386 Support 

(508) 746-734 1 
Parallel Processing 

VideoputerTM 
The highest performance graphics card on the 
market. Uses a T800 and Tl 340 1 0  in conjunc­
tion with a 1 30 MHz BrookTree DAC. The 
board comes with one meg of system RAM, 
one meg of video RAM and a library of graphics 
primitives. It  runs standalone or in  conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors . . . . . . . . . . . . . . . .  $4995 
Monoputer2TM 
The world's most popular PC transputer 
development product now extends the memory 
available for developing transputer applica­
tions from 2 to 16 megabytes. The board fea­
tures a DMA bus interface for fast 1/0. 
Monoputer2 with T414 (0 MB) . . . . . .  $995 
Monoputer2 with T800 (0 MB) . . . . .  $ 1 495 
Quadputer2TM 
This board for the AT or 386 can be purchased 
with 2, 3 or 4 transputers and 1 or 4 megabytes 
of memory per transputer. Two or more Quad­
pulers can be l inked together to build networks 
with mainframe power which use up to 100 or 
more transputers . . . . . . . . . . . . . . .  from $3495 

Transputer Compilers and Applications 
These Parallel languages are designed for the 
Monoputer2 and Quadputer2. 
Logical Systems Parallel C . . . . . . . .  $595 
3L Parallel C or 3L Parallel Fortran . .  $895 
MicroWay Prolog Interpreter . . . . . . . $750 
Microfield - Finite element analysis . .  $ 1 600 
ParaSoft: Parallel Environment . . . .  $300 

Performance Monitor . . .  $200 
C Source Level Debugger $300 

T800/NAGTM (See NDP/NAG) . . . . . .  $2750 
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387BASICTM - Our 1 6-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market . . . . . . . . . . . . . . . . . . . . . . . . .  $249 

Weitek-Based COprocessors 

mW1167TM is built at Micro Way using Weitek 
components and includes an 80387 socket. 
mW1 167-1 6 . . . . . . . . . . . . . . . . . . . . . $995 
mW1 1 67-20 . . . . . . . . . . . . . . . . . . . . $1 595 
mW1 167 Microchannel-16 . . . . . . . .  $ 1 295 
mW1 1 67 Microchannel-20 . . . . . . . .  $ 1 595 
Weitek 31 67-20 . . . . . . . . . . . . . . . . .  $ 1 995 
Weitek 31 67-25 . . . . . . . . . . . . . . . . .  $2495 

Intel Coprocessors and RAM 

8087 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $93 
8087-2 . . . . . . . . . . . . . . . . . . . . . . . . . $135 
80287-8 . . . . . . . . . . . . . . . . . . . . . . . .  $21 5 
80287-1 0 . . . . . . . . . . . . . . . . . . . . . . . $245 
80C287A (CMOS) . . . . . . . . . . . . . . . .  $31 0  
80387-1 6 . . . . . . . . . . . . . . . . . . . . . . . $385 
80387-1 6SX . . . . . . . . . . . . . . . . . . . . .  $340 
80387-20 . . . . . . . . . . . . . . . . . . . . . . .  $440 
80387-25 . . . . . . . . . . . . . . . . . . . . . . .  $550 
287Turbo-1 2 (for AT compatibles) . . . .  $350 
RAMpakTM - 1 meg 32-bit memory module 
for Compaq system memory board . . .  $650 
256K 1 00ns DRAM . . . . . . . . . . . . . . . .  $13 
256K SIMMS . . . . . . . . . . . . . . . . . . . . $ 1 1 9  
1 M B  SIMMS . . . . . . . . . . . . . . . . . . . . $450 
(All of our Intel coprocessors include 87Test.) 

Intelligent Serial Controllers 

MicroWay's AT8™ and AT16™, the fastest 
intelligent serial controllers, run in AT, 80386 
and PS/2 PCs. They come with drivers for UN I X 
and XENIX. AT8 . . .  $895AT1 6 ... $ 1 295 

32-Bit Applications 

PSTAT-386 - Popular mainframe statistics 
package. Full version was ported . . . . . . .  $ 1 495 
NDP/NAG™ - Features a library of 268 en­
gineering and scientific numerical algorithms. 
Callable from NDP Fortran . . . . . . . . . . . .  $895 

1 2  MHz PC Accelerators 

FastCACHE-286 1 2  MHz . . . . . . . . . . . $299 
SuperCACHE-286 1 2  MHz . . . . . . . . .  $399 
FastCACHE-286 9 MHz . . . . . . . . . . . . $199 

· World Leader in PC Numerics 
Corporate Headquarters: P.O. Box 79, Kingston, MA '02364 USA (508) 746-7341 

32 High St .. Kingston-Upon-Thames, U.K., 01-541-5466 
USA FA X 508- 746-4678 Australia 02-439-8400 Germany 069-75-1428 
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Fmally, a Mouse 
at Won't 

T1e You 
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The New Cordless 
Manager Mouse 

Finally, a mouse that won't hold you back. 
--..._ Manager Mouse Cordless, the world's 

first and only cordless mouse. 
Better by design, it offers 

variable resolution, from 10 -
1000 dpi, and the reliable, 
maintenance-free performance 

that's become a trademark 
of the Numonics Manager 
Mouse line . 
Amazingly simple to 

operate, Manager Mouse 
Cordless is compatible 

with virtually all mouse- driven 
software . 

It's one mouse that breaks 
away from the pack. 

101 Commerce Drive, Montgomeryville, PA 18936 
Toll free: 1-800-247-4517 • In PA call collect: 215-362-2766 
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The j ury is st ill out 
on whether OS/2 will be 
a hit or a m iss 

I have just returned from COMDEX. 
There are four basic post-COM­
DEX columns: the "COMDEX is 
really dying, and it says something 

about the industry" column, the "Boy ,  I 
didn't get any sleep, and my feet hurt a 
lot" column, the "COMDEX is misman­
aged" column, and the "Gee, there was a 
lot of neat stuff' column. I'll give you all 
four for the price of one. 

I brought a pair of Rockport shoes­
the most comfortable almost-dressy shoe 
in the land-so my feet weren't too bad. 
And yeah, it was a pain waiting in the 
lines, but you get to meet people and hear 
things while waiting. There were also 
some noteworthy items vis-a-vis OS/2. 

The OS/2 LANscape 
The LAN Manager really makes OS/2 
shine. It has good performance, well­
documented interfaces , and, most im­
portant, support from many vendors .  
3Com showed its LAN Manager-based 
3 + 0pen software. With 3 +0pen (as 
with Microsoft's own LAN Manager) , 
DOS and OS/2 workstations can share a 
LAN . That's important because a lot of 
DOS machines will never run OS/2. 

Since the two operating systems share 
a common file system, DOS and OS/2 
workstations will work together com­
fortably , and the upgrade from DOS 
applications to OS/2 applications can be 
leisurely. Of course, at some point you'll 
want to switch from, say , the DOS Lotus 
1 -2-3 to the larger (and, I hope, faster) 
OS/2 Lotus 1-2-3 , but you won't have to 
switch right away. 

3Com also showed a graphical net­
work traffic monitor-a tool you use to 
gauge network activity. It' s not in  a 

ILLUSTRATION: JANET MARCH © 1989 
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NOT QUITE 
COMDEX/2 YET 

league with mainframe network manag­
ers, but I expect that will be remedied. 

Torus Systems showed a LAN Man­
ager product, too. Torus makes a graphi­
cal front end for NetBIOS-oriented 
LANs; it's called Tapestry , and it has 
been in the DOS world for several years 
now. It offers the usual E-mail and file 
and print services, but with an icon­
based user interface. Tapestry I sup­
ported small LANs, but Tapestry II can 
connect to remote sites using X.25 and, 
the company claims, can support hun­
dreds of workstations. 

Unfortunately, the Moulton, Minasi & 
Company Charles Babbage Memorial 
Computation Center is a mite short of 
hundreds of workstations, so I can't test 
the claim, but I'll keep my ear to the 
ground. Like most LAN Manager-de­
rived products ,  it can talk to both DOS 
and OS/2 servers and workstations , 
though in its current configuration, Tap­
estry 's  graphical enhancements work 
only on DOS machines. 

The startling thing about talking with 
LAN Manager vendors was their enthu­
siasm. Everyone that I talked to who had 
used the LAN Manager' s  application 
programming interface agreed that it 
greatly simplifies the construction of 
LAN applications .  The Torus folks said 
the support that LAN Manager provides 
is "straightforward, allowing us to spend 
time adding value to our product." An­
other LAN Manager supporter, Infor­
mation Builders, said the same thing 
with respect to the port of its multiuser 
database, Focus, from DOS to OS/2. 

OS/Too Many Promises 
COMDEX offered an easy way to spot 
OS/2 products: They had an "OS/2" sign 
hanging off the ceiling. Some were dis­
appointing-either an 80286 or 80386 
machine demonstrating that it could run 
OS/2 , or a Windows application that 
looked "just like what the Presentation 
Manager version will look like in Q 1 , "  

continued 
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that is, by March 3 1 ,  1989. 
I stumbled across an application that 

showed quite a bit of promise but didn't 
get much attention: Micrografx's Mir­
rors program. Micrografx is mainly in 
the graphics business, and it  makes a 
number of excellent object-oriented 
drawing programs for Windows, like In a 
Vision, Windows Draw, and Designer. 
The company has now ported Designer 
over to the Presentation Manager and 
was demonstrating it in living color-not 

the Windows version, the PM version. It 
ships, again, sometime in this quarter, 
and I'm looking forward to its release. 
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LAPTOPS 

�8�s'J��!C'�!l�a��a��;,g,;��-�. supertwist screen 640x200, RGB color connector for 
��ly9.71���: .. �.1��: •• ���� .... ��: .. ���: •• �$'.!6�!) 
With 20Mbharddrive&720KRoppy . ..... $2,395 

�mr�r1�r:'a'tb's'2 -�� •. \��4�'i'lckl 
B •hade• of grey, Clk.S.P, RGB porn, 14 lb,, wHh 
bol1orypok.... .. ....................... $3,288 

�hv:�����!.2.f� 1�m��:��:.sr�b 
Roppy, 20Mb hor� drive, 2 ser/ 1 par. c1/cal, ext 
Roppy porn, 4 p<opdelory 
slobL. DOS 3.3, G.W. Basic. ...................... $ 2,449 
MP:.t:86l with 40Mb Drive ...................... $2,888 

MONITORS & TERMINALS 
SAMSUNG EGA nlt'n' •w�ol. 1 4' ........... $ 359 
SAMSUNG 12"Tiltilt 'n' swivel amber ....... $ 79 

TATUNG CM · 1 495 OmniScon 14" Mvlti-�eg. 
BOOx60<!_, VGA, EGA, CGA,w/VGA card .. $ 729 
TATUN<> CM · 1 496 VGA 1 4"w/VGA cd .. $ 699 

�DS "Tho Genius' FUllPG.for PC/XT / AT.CALL 
MONITERM 19"&24' ......... ......... CALL 

WYSE WY -50 green or amber.. .·.·.·.·.·.·.·.·.·.·.·.
$ 34

8
2

9
5 WYSEWY-6Dw/keyboord..... $ 

rJ:��t&�:i�������.�7.1��.�.�1r��l $114 
ZENITH FTM • 1490 VGA Rahaeon ........ $ 599 

PRINTERS, PLOTIERS, & FAX 
EPSON FX 1 050 .............................. i 489 
EPSON FX 286o.............................. 429 
EPSON FX 850................................. 369 

BROTHER Dot matrix, daisy wheel, 
lotor printers, fax machines ...................... ... CAU 

8ROTHERM·1 109 Narrow 1 20 GPS ....... $ 149 

::gJ��= �om�Ni� �d��;:,; ::: J g�� 
PANASONIC 1592 1 32 Col., 1 90 CPS ... � 429 
PANASONIC 1 0801 ......................... 159 
PANASONIC 1091 Model 2 ............ 199 
PANASONIC 1 0921 ......................... 3 1 9  
PANASONI( 1 524.......................... S39 

HOUSTON INSTRUMENT 
PLOnERS DIGITIZERS ............ CALL 

SUMMA SKETCH 1 2X 1 2  ....................... � 36S 
SUMMAGRPAHICSPRO I 2X I B  ........... 639 
SUMMAGRAPHICS MAC 1 2 X  1 2.......... 389 

FAX 
XEROX 7017,7021 Faxmoster/PC ..... CALL 

Mirrors came from the process of con­
verting Designer from Windows to PM. 
The Micrografx folks wrote a Windows­
to-PM conversion utility to simplify the 
matter. Figuring that others could use 
the utility, they decided to offer it to the 
outside world as Mirrors. Any OS/2 de­
veloper should look at it. The example of 
Mirrors conversion I saw-Designer-

Brother HL·8• 40 fonts 
r:���1�,��. TBM�D����a 
I Mb RAMOfvll Ps graphi" 
HP La� Jet Plus compatible 
.................................. CALL 

EVEREXPOSTSCRIPTIASER ................... $2,895 
H.P. LaJerJetSedesii ................................ CAU 

�:���:�asc:�:d��i��;l·i'wM:s·t�l; 
H.P. ScanJat Scanner with Starter Kit .... $1 ,675 

DRIVES - HARD, FLOPPY, & TAPE 
EVEREX 601nt. ·60Mb int. lopow/sohw ... $ 839 
EVEREX 1 25Mb internal tapo ........ ......... $1 ,099 

CDC 90Mb HH SC51 .............................. $925 
CDC 155 FH SCSI ......................... $ 1 339 
CDC 300 FH SCSI ....................... $2,149 

MAXTORXT-1 140 I40Mb .................... $ 1,695 

MICROPOUS 1335 95Mb 2BmSEC ...... $ 579 
MICROPOUS 1375 1 70MbSCSZ ....... $ 1 ,695 

MINISCRIBE 3085 HH 22mS.C 72Mb ...... $ 779 
DriveCards·anyona con injta/1 in 5minulosl 

MINISCRIBE Drive Cord• 20 XT · 20Mb ..... � 279 

::ll�l�:::: ��25i!r
2\,��/crRC::J m 

MINISCRIBE 8425f 20MB 40mS 3.5" ... $269 

FLOPPY DRIVES 
Fujitsu 360K ........... $ 7 5 
720K ..................... $98 
Mltsublshl 360K ..... $89 
720k ..................... $99 

1 .2Mb ....... $95 
1 .44 ....... $ 109 
1.2 .......... $ 1 26 
1 .44 ....... $ 1 1 9 

Toac 360K ............. CALL 1.2 ............ $99 
720K ..................... $88 1 .44 ......... $ 98 

MODEMS & BOARDS 
INTEL Connection CoProcessor ............... $ 798 
ANCHORModem•... .. .. CALL 

EVEREX Evor<:om 2400 int MNP3... .. ... $ 1 49 
2400E MNP 3............................... .. .. $ 1 89 MULTITECHMvln·Modenu .. CALL 

�:.,R��'-�����E�;i�rm�; iJ� b.rct.m 
Sportster 1200 E....$ 98 / 1 200 PC ........ $ 68 

AST Advantago·Prom·51 2KM .. .......... � 308 

:� �'!;'���lll'ri��{6x{1t:<col. �;r::. ::::$ ��� 
AST 1/0MINI II XTorAL ........................ $ 7S 
AST RAMPAGE 286 • 512K ......... . . ....... . $ 39S 
AST RAMPAGE 2 for XT 256K - 1/J. 30.$ 279 
AST RAMPAGE +256·512miaochonn� .. $ 509 
AST SIXPACK + 64K ......................... $ 1 1 9 

��l' ��ARM�it� l� �!�fc!����r84l!!� e
2�! MS, 10 MHz "(Y 51 2K, S.P.C. Roppy and hard 

�t51/1�o�iu!�t 'b��o���::::::::::::::f t;: 
EVEREX Magic I/ OAT 1·3 S.P.G. ( 1 70 B) .. $ 59 
EVEREX Ultragra�hle1 & 19" Monlterm .. CAI1 

�:::� �����·E�;<i �4o�4ao·�·p;; :::::$51�� 
�rt�.:-:.'!!iio/:iii6:pw·io205'i'iK'� m 
INTEL 80287·8 ... $ 240/80287·1 0  ... ..$ 269 

NETWORKING 
VAR's Let vs configure a plug'N'Piay syslom roody to 
load your application softWare/ 
4 u••r NOVELL Network 

ARC·I 2MHz �t�:��t �i�60Mbi:;;. 1&2� ��ry 

"American Power Conversion 520W UPS 
"Novell ELS NetWare 286 lev� I Novell Systems Mngr & User Basics Tutorials 
2400 Bavd Modem W /PC Anywhere for Support 
• 4 ArcNet cards, cable, .4·port panivo hub 

it:�� pf4!uf!N·�8A�t
0
sc��· ���rS,P

, 

•rolephone auiJionce during imtollation 
Yourcost ..................................... $8,888 

PC SOFTWARE & MICE 
IIATA lASE MANAGIMlHT 

Aohioo·Tate dBa,e lll Plv ..................... ....... $ 379 
PFS: Professional Fila .................................... $ 1 09 
WardTach DBXlldSaseJJ "Diamond• ......... $ 1 1 5  

OMMUNICATIOHS 
�t;.1.�r.�

l
�.�

-
�-��:.

i
.
d
·
i
·
���.::::::.·.::·.:::::::::::�.l�� 

WORD PROC£5SORS �����'VI;rd���.���:::::::::::::::::::::::::::::::.} ��� 

����E���.���·.:
·
:··::
·
:·::
·
·:·.::·:·
:
·:·:·.::·:·:.::·:·:::·:.::

.
:::: li! �o�t;�f.':����WT77· ··••;:.t�l 

��J:�Ve�����iPt·�·�·.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'i �= 
Symphony(l.ohn)..... .. ........................ $ 438 

DESKTOP PUIUSHIHG ��lx����::: ___ : _: ___ :_: __ :_: _:::: _:_:_::_:::::_:_::_:: :_:.:�Ui Aldv>Pagomak..-/PC3.0 ............................ $ 525 
GRAPHIC:S & MIU Harvard Graphics �for lotus 1 ·2·3) .............. $ 248 

MSCOmniMouseB
1Point.. .... . . . ......... . ...... . ..... i 55 ���������

7�\.:
·�:�:L::

:.�· :�i:· ··�·-�\!i 
PROJECT MANAGEMENT Harvard Total Project Monagor .................... � 349 

���k}��A�:::::::::::::::::::::::::::::::.·::::.: ��� 
Camp. Assoc. SuporProjact+....................... 269 

'Compatibility with PC/XT/AT Clones not 
guaranteed. 
'Order Carefully. Opened Joftwaro not rolvmob/o/ 

800-528-31 38 Orders Only 602-991 -7870 Customer Service 
S·100 Div./696 Corp. + 14151 N. 76th St. + Scottsdale, AZ 85260 

+ TELEX 91 03806n8 SNSCORP + FAX 602·483·0920 
AcMrtl:;od prices are cash, prcrpald, Visa 01 Masto!Card OrJyl CU5tomors usk'lg AM EX. COO's or qualifying for torms, ealeuiD.to nddillon:ll charges by dividing abovepriees by 95 Crodlt W'd etwgod oftor 
shlpmont.Spec:ialorderitoms roqlireeash propaymont and thvy oro notcaneelabkl/rotumablo Sh!ppingtwt 6 bs mlnknum $8.00 7 10lbl. J12.00'FREE FEDX141 1D 10Llll �� 

Sakis tax, Arizona resk!ents ooty Product tatum. mny bo sr..tljeet to a rontoeklng too or full cracU lowl!fd 11 fut1.«0 purdloso AI priC:Ga and speciflcatlons subjecllo c:ha"<JO Without nollc:o 
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looked pretty good, and Micrografx is to 
be commended for offering a product to 
make PM development easier. 

What we really need, however, is a 
Windows/PM fourth-generation lan­
guage-something that is a simplified 
Windows application generator .  Too 
many people roll their eyes when I sug­
gest that they port their applications to 
Windows/PM. "Do you know how diffi­
cult that is? " they respond . 

As I've said before , Windows/PM pro­
gramming is very different from what 
most programmers are used to. Not bad 
different, just different different. A lan­
guage designed from scratch for Win­
dows would be of help here, something 
simpler than the usual PM code-C pro­
grams consisting largely of strung-to­
gether Windows procedure calls. Some 
attempts have been made to produce such 
a language for Windows, but thus far I 
haven't seen anything compelling. 

New Wave 
You 've heard the hype .  " NewWave 
makes Windows useful . "  "A whole new 
way of using the computer." And so on. 

It's all true. 
I was skeptical when I strode up to the 

Hewlett-Packard booth. But I soon saw 
the light. Don't get me wrong-New­
Wave isn't ready yet. The demonstration 
crashed a lot, and it suffered from the 
fact that it' s  built atop an already re­
source-intensive platform, namely, Win­
dows 286. But it made me want to work 
with Windows. 

New Wave starts out with a Macintosh­
like screen showing file folders. Each 
folder is an associated group of files-a 
subdirectory , perhaps ,  that contains 
spreadsheets, graphs , and text relating to 
a particular project. You can open a 
folder and click on any of the files. This 
is slightly different from Windows , 
which starts you out looking at the MS­
DOS Executive, basically just a disorga­
nized directory of your files. Of course, 
NewWave, like Windows, knows that 
when you click on, say, a .WKI file, it 
should activate Lotus 1 -2-3 and feed the 
WKI file to it. 

The real fun begins, however, when 
you use a NewWave application. When 
you take a graph created by NewWave's 
graphics program and paste it into a 
document created by NewWave's word 
processor, the word processor invokes 
the graphics program to handle the ugly 
printing details, so the word processor 
needn't include redundant code. 

This goes beyond the usual Windows 
clipboard: When the numbers change in 

continued 



An Anti-Virus Vaccine Plus 
Seven RAM Resident Productivity 

Modules For Under $100 . . Is Nothing To Sneeze At. 
Today's advances in networking and 

connectivity mean more computers are 
sharing more infonnation than ever before. 

That's good news! 
But it also means that now, when one PC 
becomes infected by a virus, thousands of 
others across the country stalt sneezing 
almost immediately. And ithat's not. so good. 

The Cure For The 
Common Virus And More 

For virtually any computer user concerned 
with protecting valuable data from infection, 
new MultiPlus is just what the doctor ordered. 
MUitiPlus combines a powerftii �ti-virus 
vaccine and seven other �;resident 
productivity modules into the m6�t com­
prehensive desktop manage!pent package 

offered. )· · 

The Added Plus Of A 
Powerful Productivity 

Tool 
MultiPlus is more than justan . anti-vims 
vaccine. It's a full-featured PC desktop 
management package, de!)igned to enhance 
user productivity in business, scientific, 
academic, progtarruning and home computer 
environments. The program's integrated 
modules provide: · ' · 

• Full-featured word processor \vith a 
useful typewriter mode 

• Database tile llla.J?ager that makes 
printing mailing labels or 3"x5" cards a snap 

• Telephone messiJge cente� fe�turing 
. 

a notepad, mailbox. and time/date staJ11p 
• Five different calculators for: scientific, 

financial, statistical, metric-anglo 
conversion and prognirnmer computations 

• An infinite calendar and 24-hour 
appointment planner, including a holiday 
indicator 

• PC utilities such as DOS utilities, 
ASCII table, system information and 
v¥ccine status ' · . , . 

• An auto-dialer that dihls ph ne numbers 
and allows you to 'print out 
phone directories. 

· .' 
Eight Modules 

One low Price 
You might e.asily expe�t to pay 
hundreds of aollars for anti-virus 
protection atone. Yet as a special 
introductory offer, you'll get all eight 
MultiPlus modules, including the 
potent MultiPlus vaccine for only $99. 
T�at:s"a 50% savings off the regular 
retail price. This is a limited time offer, 
so bill our toll-free ni.unber, or mail in 
,the coupon belpw. today! 

a Sun Flex 
" S O F T WA R E  

PC .. Xl: i\T and IB�·I"JISil'� CO!lljXltible. Requir l'S hard disk. 
MS-UOS 2.0 or grea�er and &\IlK. Net1mrk compatible. (IBM and PSrL an! reJ.,�stered trademarks of International �fi�: ���rk�:it��1�!��1� Sun�1cx

_ \'.1',, 
Circle ;2j9 on Reader Service Card 
(D�ALERS: 240) 

D l Want 1b Take Advantage of Your 
Special Introductory Offer: 

Please send me __ copies ofMultiPius at just $99 each 
plus $3.75 shipping per order ($12 for shipping outside USA 
and Canda). Georgia residents add local sales tax. 
N�E-------------------------------------1 ADDRESS -----------------------------------1 CITY ---------------- STATE ---------------1 ZIP PHONE I Forni of Payment: 0 Check Enclosed 0 Ship c·'.o"". o;-. -----------

1 Call Toll Free 1-800-633-1524. 
I Or Mail this order from to: 

SunFlex Software I 1447 Peachtree Street, N.E./Suite 503/Atlanta, Georgia 30309 

I 
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Items 
Discussed 

Mirrors . . . . . . . . . . . . . . .  Not priced yet 
Micrografx, Inc. 
1303 East Arapaho 
Richardson, TX 75081 
(2 14) 234-1769 
Inquiry 1024. 

Tapestry II . . . . . . . . . . . . . . . . . . . . . $2995 
Torus Systems, Inc. 
240 "B" Twin Dolphin Dr. 
Redwood City, CA 94065 
(415) 594-9336 
Inquiry 1025. 

3 + 0pen 1.0 . . . . . . . . . . . . . . . . . . . . . . $295 
3Com Corp. 
3 165 Kifer Rd. 
Santa Clara, CA 95052 
(408) 562-6400 
Inquiry 1026. 

the graph, the graph changes in the text, 
as with the "hot link" that the ill-fated 
Lotus Jazz used on the Mac. Unfortu­
nately, for New Wave to become truly 
useful, we'd have to hope that a lot of 
folks would write NewWave applica­
tions. I just complained about writing 
Windows applications-NewWave appli­
cations are just Windows applications 
with more code added. 

NewWave links to voice mail and 
LANs. Hewlett-Packard intends to sup­
port X Windows and OS/2' s  PM with it. 

Finally, NewWave answers what is, to 
me, one of the most important arguments 
against WIMP (windows/icons/mice/ 
pointers) interfaces-lack of a batch ca­
pability. NewWave has something called 
the New Wave Agent, which is basically a 
macro or batch file capability. There's 
the usual batch language that looks like a 
DOS .BAT file. Agent can also record 
and play back things that you do interac­
tively. All in all, it's very nice. Take this 
with a grain of salt, though-I had only 
45 minutes to play with the product. I ' l l  
report more as I learn more. 

Dark Hints and Drivers 
Time for a few things before I go. !o­
mega-the company that brings you the 
Bernoulli Box-will be shipping OS/2 
Bernoul l i  drivers soon. That ' s  good 
news for me since the Bernoulli Box is 
my favorite backup device. 

Advanced Micro Devices, the com­
pany that makes its living producing 

faster and faster 80286 chips,  had a 
display room where it basical ly said 
"386SX: Just Say No . "  AMD is annoyed 
about the feeling in the industry that the 
80286 is not the chip of choice. The com­
pany makes 80286 chips because it used 
to get Intel's chip designs through a tech­
nology transfer agreement. Intel decided 
not to share the plans for the 80386, how­
ever, so AMD is seeking legal recourse 
to get the 80386 plans and is pushing the 
80286 as hard as it can. 

AMD ably demonstrated that, head to 
head, a 16-MHz 80286 is faster than a 
16-MHz 80386SX, assuming you're run­
ning only real-mode programs (DOS) or 
80286 protected-mode programs (OS/2). 
The 80286, of course, lacks several cru­
cial 80386 features, but AMD argues 
that these features are of interest only to 
power users. A good argument, which 
was articulately defended by its engi­
neering staff-AMD sent well-informed 
people to its COMDEX booth. 

I had a few quibbles, however. When I 
countered, "Couldn't everyone use the 
ability to do DOS multitasking" and 
pointed to the fragility of OS/2 's com­
patibility box, the AMD people dropped 
dark hints about an external memory 
management unit for the 80286 in the 
offing. 

"You mean something that could make 
the compatibility box more bulletproof?" 
I asked. 

"You' re on the right track, "  they re­
plied. Who knows? Maybe we needn't 
sell our 80286 machines yet. Then again, 
if a judge tells Intel to hand over the 
80386 plans tomorrow, we may never 
hear of this mystery chip. 

Finally, while at COMDEX, I tried to 
l i sten to everyone who 'd answer the 
question, "Is OS/2 going to be a suc­
cess?" For most, this is unfortunately a 
religious question-no middle ground. 
The answer was either "Yes, of course, 
and you' re a fool to even ask the ques­
tion ,"  or "No, of course not, and only a 
fool would even be interested. "  There 
seemed to be about a 50/50 split on 
whether OS/2 will make it or not. What 
do you think? 

Next month, I'll  continue building the 
inexpensive OS/2 workstation. • 

Mark Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum­
bia, Maryland, firm specializing in tech­
nical seminars. He can be reached on 
BIX as "mjminasi. " 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



We'll take your slats 
and make you tbe 

most valuable player 
in �ur league. 

Data analysis software 
from SPSS® gives your PC 
a winning advantage. 

It doesn't matter which field you play hardball 
in. The right combination of equipment and 
ability can make you a hero. 

You get that ability with SPSS/PC+,"' 
the best-selling data analysis software from 
SPSS. Ifs designed for the IBM PC/XT;" 
PC/AT;" PS/2"' and compatibles. And with it, 
you'll turn raw data into real facts, for sound 
business decisions. 

SPSS/PC+ features a base package of 
numerous statistical procedures. Plus some 
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powerful options for data entry, advanced 
statistics, forecasting, graphics, mapping 
and much more. So you can scrutinize and 
manipulate your data in countless ways. 

and ongoing upgrades from SPSS. The 
team that's supplied statistical software to 
over 1 million users since 1 968. 

For more details on how SPSS/PC+ 
can help you get the most out of your micro, 
give us a call at 

SPSS/PC+ also provides a seamless 
interface with other popular PC software 
such as dBase"' and 1-2-3,"' to give you 
complete command of your data. For market 
research, sales analysis, qual ity control 
and much more. 

Yet, SPSS/PC+ is designed for ease-of­
use. � features a menuing and help system, 
as well as an on-line statistical glossary that 
helps you interpret results as you go. 

And you'll always have training, support, 

1-31 2-329-331 5. 
We'll show you how to really stand out 

in your field. 

SI'SSinc. 
Best in the final analysis. 

444 North Michigan Avenue · Chicago, Illinois 60611 

SPSS is a registered trademark of SPSS Inc. SPSS/PC+ is a trademark of SPSS Inc. IBM PC/XT , PC/AT and PS/2 are trademarks of International Business Machines Corporation. dBase is a trademark 
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NO MORE ENDLESS PAGES FLIPPING. 

NO  MORE WASTED TIME SEARCHING. 

NO  MORE TRAIN-OF-THOUGHT DERAILMENT. 

$49.95 WILL BUY YOU 

FREEDO M  FROM BULKY MANUALS. 

ORDERS: 1-800-361-7273 

YOU CAN 
NOW BURN All 

YOUR COMPUTER 
BOOKS AND 

STILL BE AN ACE 
PROGRAMMER ! 

GEYSER "ON-SCREEN REFERENCE BOOKS" ARE 

EITHER MEMORY RESIDENT OR STAND AlONE 

PROGRAMS. THEY POP UP INSTANTLY AND PUT 

ALL THE INFORMATION YOU NEED RIGHT AT YOUR 

FINGERTIPS! 

WITH GEYSER "ON SCREEN REFERENCE BOOKS" 

YOU CAN NOW: 

- ASK ANY QUESTION IN PLAIN ENGLISH USING 

ITS UNIQUE "PERSONAL WORD SEARCH" QUERY 

SYSTEM. 

- GET THE EXACT SYNTAX AND USAGE OF ANY 

COMMAND BY USING THE "COMMAND 

REMINDER" WINDOW. 

- SCAN THE ON-SCREEN BOOK BY TOPIC USING 

THE OVERVIEW FEATURE. 

THE GEYSER COLLECTION INCLUDES THE 

FOLLOWING TITLES: 

NOW AVAILABLE 
DOS dBASE Ill PLUS WORDPERFECT 
TURBO C 
TURBO PASCAL 
MS FORTRAN 

CLIPPER WORDSTAR 

AVAILABLE END OF MARCH 89 
PROLOG REFLEX 
TURBO BASIC OATAEASE 
TURBO ASSEMBLER dBASE IV 

AVAILABLE END OF APRIL B9 

XYWRITE Ill PLUS 

SPF/PC 
PFS/PROF. WRITE 
MS WORD 
DISPLAYWRITE 

XENIX FOXBASE WORDSTAR 2000 PLUS 
ADA R:BASE MULTIMATE 

PARADOX 

LOTUS 1.2.3. 

SYMPHONY 
QUATTRO 
SUPER CALC 

EXCEL 
MULTIPLAN 
FRAMEWORK 

EACH GEYSER ON-SCREEN REFERENCE BOOK IS AVAILABLE ON DISKETTE FOR 
ONLY $49.95. 

GEYSER ALSO HAS A CORPORATE CUSTOMIZATION SERVICE DIVISION THAT 
MAKES OUR LEADING EDGE TECHNOLOGY AVAILABLE FOR CUSTOMER SALES 
SUPPORT OR TRAINING. THIS DIVISION OF GEYSER CAN APPLY OUR 
UNEQUALLED ON-SCREEN HELP TO ANY KIND OF BOOKS, MANUALS OR 
CATALOGUES. FOR FURTHER INFORMATION CALL: (514) 842-5719. 
FAX: 514-285-1 1 38 
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Putting X M O D E M  
and its fi le transfer heirs 
through their paces 

P rotocol, as we saw last month, is 
an accepted way of doing things. 
For diplomats, protocol means 
ritual; for communications soft­

ware, it's a mixed bag of connections, 
characters , and signals that can be 
understood at both ends of the connec­
tion. Once you've solved this communi­
cations equation, you've only just begun. 

The proliferation of file transfer proto­
cols provides you with an arsenal for 
attacking any file transfer situation and 
application. As we saw last month, the 
venerable XMODEM has evolved into a 
more robust protocol-larger block 
length, better error checking-and has 
spawned hybr id  offspring , such as 
Y MODEM (which offers batch file 
transfer, time- and date-stamped files, 
and I K-byte blocks) and ZMODEM 
(which offers streaming protocol, a very 
efficient error-correction scheme) . 

However, with all these file transfer 
variants, many people have still never 
ventured beyond X MODEM for file 
transfers. The prevailing attitude seems 
to be, "If it ain't broke, don't fix it . "  
That philosophy will get you by, but only 
if you're uploading or downloading an 
occasional file. For anyone transferring 
files on a regular basis, there are more 
efficient protocols than XMODEM. 

I ran the file transfer protocols I dis­
cussed last month through their paces 
under a variety of common conditions. 
Before I get to the results, I want to intro­
duce another protocol into the mix: Win­
dowed XMODEM ,  or W /XMODEM. 

Through the Windows 
Windowed protocols, such as W /XMO­
D E M , are an attempt to i mprove 

ILLUSTRATION: JAMES YANG © 1989 
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THE PROTOCOL PACK 

throughput by avoiding the start-stop ap­
proach implemented in the ACK/NAK 
send and receive scheme of XMODEM . 
Windowed protocols assume that the 
blocks, or "packets,"  are received with­
out error, a kind of "expect the best" ap­
proach. Such protocols do not wait for 
the ACK before sending the next packet. 

The receiving systems do send ACK 
signals; the sending systems just don't 
rely on receiving that ACK before send­
ing the next packet. If an error occurs, 
the receiver sends a NAK to the transmit­
ting computer; if the transmitting com­
puter still has the failed packet in its 
memory, it res ends it and proceeds . And 
there' s  the catch. 

The failed packet must still be in the 
transmit buffer, and that buffer has a fi­
nite length. All windowing protocols set 
a maximum window size; W /XMODEM 
uses a four-packet window. This means 
that the transmitting computer can send 
a maximum of four packets without get­
ting a reply from the host. If this weren't 

the case, error recovery wouldn't be 
possible. 

Now let's take a look at the tests . 

Basic Bits 
The basic criterion for judging the effi­
ciency of a protocol is to measure its 
throughput. Throughput, as defined 
here, is the amount of information being 
transferred from one system to another in 
the form of bits per second (bps). 

Each character transferred consists of 
8 bits. In addition, computer communi­
cations requires that the system send a 
start and stop bit, as well .  The start bit 
lets the receiving computer know that the 
next 7 or 8 bits contain information. The 
stop bit tells the receiving computer that 
the whole character has been transmitted 
and to prepare for the next character. 
(These start/stops are also called fram­
ing bits because they frame the data bits .) 

All  this means that each character (8 
bits) sent actually "costs" 10 bits . Thus, 

continued 
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Table 1:  Results of tests using Procomm Plus and a 2400-bps modem to 
upload and download a 45K-byte file across the country over regular 
telephone lines. The straight ASCII transfer, included for comparison, was 
riddled with errors. The ZMODEM transfer was the winner, while XMODEM 
fared miserably. 

Protocol Speed 

ASCI I  (upload) 1 200 

ASCI I  (upload) 2400 

ASCI I  (download) 1 200 

ASCII (download) 2400 

XMODEM (upload) 1 200 

XMODEM (upload) 2400 

XMODEM (download) 1 200 

XMODEM (download) 2400 

YMODEM (upload) 1 200 

YMODEM (upload) 2400 

YMODEM (download) 1 200 

YMODEM (download) 2400 

YMODEM-g (upload) 1 200 

YMODEM-g (upload) 2400 

YMODEM-g (download) 1 200 

YMODEM-g (download) 2400 

ZMODEM (upload) 1 200 

ZMODEM (upload) 2400 

ZMODEM (download) 1 200 

ZMODEM (download) 2400 

W/XMODEM (upload) 1 200 

W/XMODEM (upload) 2400 

W/XMODEM (download) 1 200 

W/XMODEM (download) 2400 

N/A = not applicable 

under optimum conditions, a 2400-bps 
modem would send 240 characters per 
second (cps), since 2400/10  = 240. In 
reality, this rarely happens. Why? File 
transfer overhead, or artificial delays, 
are imposed on each data transfer by any 
of several factors. These delays are in­
curred in your file transfers by network 
flow controls (XON/XOFF) ,  satellite re­
lays, noisy telephone lines, and the send­
ing and receiving of ACK/NAK signals .  

To figure out the efficiency of a proto­
col, you divide the throughput by the 
rated speed of the modem. First, deter­
mine the number of characters per sec­
ond transferred; you divide the file size 
by the total number of seconds needed to 
transfer it. To figure the throughput in 
bps, you multiply the cps by 10. To fig­
ure the efficiency, you divide the speed 
in bps by the rated speed of the modem. 
Here's an example of a 26,624-byte file 
(26K bytes) that took 126 seconds to send 
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Throughput Efficiency (%) 

880 73 

1 720 71 

1 1 70 97 

2325 96 

647 54 

1 534 64 

663 55 

1 600 66 

1 045 87 

2200 91 .6 

1 090 91 

2035 84 

Failed N/A 

Failed N/A 

Failed N/A 

Failed N/A 

1 1 20 93 

2268 94.5 

1 1 58 96 

2305 96 

940 78 

1 700 70 

690 57 

2100 87.5 

via a 2400-bps modem: 

26,624/126 = 2 1 1 .30 cps 
2 1 1 .30 x 10 = 2 1 13 bps 
2 1 13/2400 = 88 percent efficiency 

In the Field 

Using Procomm Plus and a 2400-bps 
modem on an XT-class PC, I uploaded 
and downloaded a 45K-byte file from my 
home in San Francisco to a bulletin 
board in Washington, DC, over a regular 
telephone line. For comparison's sake, I 
also performed an ASCII (straight text, 
no protocol) upload and download. The 
results are shown in table 1 .  

At first glance, the straight ASCII file 
transfer looks pretty good, but statistics 
lie. The upload was done with flow con­
trol (XON/XOFF) enabled. The down­
load had no such flow control; as fast as 
the text scrolled across the screen, I cap­
tured it to disk. 

What these figures don't show is that, 
even with flow control, the text took sev­
eral hits, and several large passages of 
the text were garbled and therefore unus­
able. The same thing happened with the 
download. I was receiving text very fast, 
but noise on the line introduced long 
strings of garbage characters .  The result­
ing file increased in size because of the 
extra garbage characters, and the text 
was unusable. And, of course, straight 
ASCII text is useless for transferring exe­
cutable files. 

As expected, XMODEM transfers 
were terminally slow due to the turn­
around time needed to send the ACK/ 
NAK signals after every 128-bit block. 
Over voice-grade lines, the file transfer 
had to resend several failed blocks. 

ZMODEM was the overall best per­
former. The streaming aspect of ZMO­
DEM is responsible for this; the protocol 
doesn't depend on any ACK signals from 
the host computer. It simply keeps send­
ing unless it receives a NAK, at which 
time it falls back to the failed block and 
starts to retransmit from that point. 

YMODEM performed well because of 
the 1 K-byte packet size that reduces the 
interaction of ACK/NAK signals be­
tween the computers .  

YMODEM-g failed a l l  the tests. With 
no error correction in the protocol and no 
use of error-correcting modems, failed 
blocks went undetected and uncorrected. 
The f i le  t ransfe r s  attempted j ust 
wouldn't work. 

W /XMODEM performance was sur­
prisingly poor, in part owing to its small 
window size (four packets); however, its 
efficiency was still better than that of 
XMODEM. The windowing aspect of 
W /XMODEM allows it to send four 
times the data of a regular XMODEM 
transfer before it has to check to see if 
any failed packets were sent. This de­
creases the turnaround sufficiently. 

For XMODEM , regardless of file 
transfer rate, the protocol must receive 
an ACK/NAK for every packet sent, and 
when transferring packets in 1 28-bit 
blocks ,  that means a lot of time wasted 
on turnaround. These tests suggest that 
windowing improves efficiency some­
what, but not as much as going to YMO­
DEM or ZMODEM with their larger 
block length. 

I then performed the same tests, using 
the same setup, over Telenet's packet­
switched network. (See table 2.)  

Telenet introduces its own flow con­
trols,  and when combined with the host's 
flow control , uploads and downloads 
tended to suffer. 

continued 
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Table 2 :  Results of the same tests as in table 1 ,  performed over Telenet 's 
packet-switched network. Note that the efficiency of all the file transfer 
protocols was decreased. XMODEM suffered the worst, probably because of 
the combination of its short block length and Telenet 's flow controls. 

Protocol Speed 
(bps) 

ASCII (upload) 1 200 

ASCI I  (upload} 2400 

ASCI I  (download) 1 200 

ASCII (download) 2400 

XMODEM (upload} 1 200 

XMODEM (upload) 2400 

XMODEM (download) 1 200 

XMODEM (download) 2400 

YMODEM (upload) 1 200 

YMODEM (upload) 2400 

YMODEM (download) 1 200 

YMODEM (download) 2400 

YMODEM·g (upload) 1 200 

YMODEM-g (upload) 2400 

YMODEM·g (download) 1 200 

YMODEM-g (download) 2400 

ZMODEM (upload) 1 200 

ZMODEM (upload) 2400 

ZMODEM (download) 1 200 

ZMODEM (download) 2400 

W/XMODEM (upload) 1 200 

W/XMODEM (upload) 2400 

W/XMODEM (download) 1 200 

W/XMODEM (download) 2400 

N/A = not applicable 

XMODEM performed miserably. The 
long turnaround time after each 128-bit 
block, combined with the delays of Te­
lenet, wreaked havoc on download time. 

ZMODEM again won out as the best 
performer. This is no surprise, since 
ZMODEM was specifically designed to 
operate over packet-switched networks .  
Telenet's network operates over satellite 
links, and there are inherent delays in the 
network. These delays slow up the ACK/ 
NAK signals between computers. Be­
cause ZMODEM doesn 't  expect any 
ACK signals, it overcomes this pitfall. 

YMODEM performance placed sec­
ond; again,  because of the l K-byte 
packet size, the delays in turnaround are 
diminished. 

YMODEM-g failed over Telenet, as it 
did over voice-grade lines. Use of error­
correcting modems would help solve this 
problem, but to get full performance out 
of this protocol, you really need error-
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Throughput Efficiency (%) 
(bps) 

745 61 

1 688 71 

1 096 91 

2 1 60 90 

545 45 

1 058 44 

41 7 35 

700 30 

956 79 

1 995 83 

1 058 88 

2024 84 

Failed N/A 

Failed N/A 

Failed N/A 

Failed N/A 

1 069 89 

2200 92 

1 089 90 

2289 95 

786 65 

1 985 82 

587 48 

1 865 77 

correcting modems and leased lines. 
W /XMODEM had fewer errors over 

Telenet than voice grade lines. That's be­
cause the packet-switched network is de­
signed to carry data and, therefore, is 
less susceptible to noise than ordinary 
phone lines. But W/XMODEM's effi­
ciency over Telenet showed a decrease in 
all tests, except for the 2400-bps upload. 
Why the discrepancy? Perhaps there was 
less traffic on the network during the 
2400-bps tests ; my notes show that these 
tests were done around midnight, while 
the others were done during early eve­
ning. As traffic increases on a network 
like Telenet, the network must perform 
many more "housekeeping" functions. 
Housekeeping involves everything from 
addressing each packet to figuring out 
the packet's correct routing. At any one 
time, thousands of packets are traveling 
over Telenet, and when traffic increases 
it's possible to run into a kind of infor-

mat ion gridlock.  Conversely ,  when 
you're using the network during off-peak 
times (usually late at night) , there 's  less 
traffic and, therefore, less housekeeping 
needed. 

The Envelope, Please 
ZMODEM is the overal l  winner, so why 
are people still using XMODEM? Habits 
are hard to break. Clearly, you can save 
time and money by switching to a differ­
ent protocol . The trouble is, not all sys­
tems support ZMODEM. 

If you find yourself facing extensive 
file transfers, and ZMODEM isn't avail­
able, try YMODEM. Most systems, in­
cluding BIX, now support YMODEM. 
The popular TBBS bulletin board soft­
ware program also supports YMODEM. 
The l K-byte packet size of YMODEM 
makes this an efficient protocol, as the 
tests show. Using YMODEM is no great 
technical leap for the user, and XMO­
DEM fans will have no trouble switching 
to this more efficient protocol . 

On Your Own 
Several factors come into play when run­
ning tests like these. I used real-world 
examples, so your mileage may vary. 
Tests under lab conditions would be 
much different, but nobody transfers 
files under laboratory conditions .  

Your choice of a long-distance phone 
company plays into the equation, too. 
I 've found US Sprint to be more reliable 
than MCI, perhaps due to its fiber-optic 
network. AT&T is still the best route for 
its consistently clean lines, but it' s  also 
more expensive than US Sprint. (Note 
than the rate difference in long distance 

. carriers is much smaller than it was a few 
years ago. The difference between US 
Sprint and AT&T long distance charges is 
often only a few cents per minute.)  

The bottom line is to run your own 
tests; there are several other protocols 
not covered here-I'll save those for an­
other column. In the meantime, don't be 
afraid to experiment with new protocols. 
At worst, you 'll waste some time but 
satisfy your curiosity. At best, you'll in­
crease your on-line productivity and de­
crease those monthly telecommunica­
tions bills .  For my money, that's a good 
reason to take a chance on change. • 

Brock N. Meeks is a San Francisco-based 
freelance writer who specializes in high 
technology. You can reach him on BIX as 
"brock. " 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Seagate 80 MB AT . . . . . . . . . . . . . . . . . . .  579 
Seagate ST·125 w/cont . . . . . .  319 
Seagate ST-138 w/cont . . . . . . . . . . . . . . .  369 
Priam . .  Call 

MONITORS 
Amdek410 . .  . .  $145 
NEG G5 White . . Call 

NEG Multisync 2 . . . . . .  Call 

NECMultisync XL . . . . . . .  Call 

Mifsubishi Diamond . . . . . . . . • . . . . 509 
Princeton Max 15 . . . . . . .  . .  • . .  . . . . . .  Call 

Princeton Ultra 16 . . . . Call 

Princeton Ultrasync . . . Call 

Samsung Amber Flat . . . . . . . . . . 89 
Samsumg RGB . . . . . . .  249 
Samsung EGA . . . . . .  369 
Samsung Multisync . . 449 
Sigma Laserview . . . . .  . . .  . .  . .  . .  . . . Call 

Viking Monitors . . . . . . . . . . . . . . . . . . .  Call 

Zenith 1490 . . .  . . . . . . . . .  599 

MICE/SCANNERS 

w A 
LANGUAGES 

Lattice C Compiler . . . . . . . . . . . . . . . . .  $220 
Microsoft C Compiler Ver. 5.0 . Call 

Microsoft Fortran Ver. 4.1 . . . . . . . . . . . . .  260 
Microsoft Macro Assembler Ver. 5.1 . . .  84 
Microsoft Pascal . . .  . Call 

Microsoft Quick Basic 4.0 . . . .  59 
Microsoft Quick C . . . .  Call 

Ryan McFarlan Fortran . . . . . . .  390 
Ryan McFarlan Cobol . . . . . . . . . . . . . .  612 
Turbo Basic . . Call 

Turbo C 2.0 . . . . . . . . . . . . . . . . . . . . . . . . .  Call 

Turbo Pascal 5.0 . Call 

Turbo Pro log 2.0 . . . . . . . . . . . . . . . . . . . . . .  90 

MULTI-USER SOFTWARE 
DBase I V  Lan . Call 
Fox Base + . . . . . . . . . . . . . . . . . . . . . . .  $299 
Microsoft Word . . 205 
word Perfect 5.0 . . . . . . . . . . . . . . . . . . .  Call 

Word Perfect Modules . . ea 79 

WORD PROCESSING 
Borland Sprint . . . . . . . . . . . . . . . . . . . . .  $122 
Grammalic I l l  . . . . . . . . . . . . . .  49 
Grandview . . . .  1 69 
Microsoft Word 5.0 . . . . . . . . .  Call 

Multimate Advantage II . . . .  259 
Q and A Wrile . . . . . . . . . . . . . . . . . . . . .  1 1 0  
Righlwriter . . . . . . .  55 
SPF/PC . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  Call 

Webster Spellcheck . . . . .  37 
Word Perfect Ver. 5.0 . . . . . . . . . . . . . . . .  Cal l 
Word Perfect Execulive . 1 24 
Word Perfect Library 2.0 . . . . . . .  65 
Wordstar Pro 5.0 . . . . . . . . .  239 
Wordstar 2000 + . .  . .  . .  . .  . .  . .  . .  . . . .  205 

w A 
PRINTERS 

ASTTURBO PS . 
CITIZEN 

. Call 

MSP40 . . . . . . . . . . . . . . . . . . . . . . . . . .  $285 
1 20 D  . . 146 
MSP50 . . . . . .  385 

EPSON 

LQ500 . 
LQ850 . 
FX-850 . . . . . . . . . . . .  . 

LASERS 

Of her Lasers . 

OKIDATA 

Laserline 6 
OKI320 . 

· OKI390 . . . . . . . . . . . .  . . 
PANASONIC 

1 124 . 
1091 1-Mz . 

STAR MtCRONtCS 

NX 1000 . 
NX 1000 Color . 

. . . . . .  ,349 
. 559 

. . . . .  Call 

. . . . . .  Call 

. . . . . .  137 

. . . . . .  359 
. . . . .  499 

. 339 
. .  . . .  189 

. 1 79 
. . . . . . . . . . . . .  238 

AST 
BOARDS 

Rampage/2 . . . Call 

Rampage 286 w/51 2K . . . . . . . .  $399 
Rampage 286 PLUS w/512K . . . . . . . . . Call 

Complele Scanners . . . . . . . . . . . . . . . . .  Call Sixpac Plus w/64K . . . . . . . . . . . . . . . . . 129 
Dalacopy . . . . . . . . . . . . . . . . . . . . . . . . . .  Call All Other AST Products . . . . . . . . . . . .  Call 
HP Scanjet . . . . . . . . . . . . . . . . . . . . . . . . .  Call EVER EX 
Log itech 2MB Above PC/XT w/o Mem 

Clear . . . . . .  . . . . . .  . .  . .  . .  . . . .  Call 3MB Above AT w/o Mem . 
HiRes . . . . .  $73 INTEL 

. .  79 

. . 89 

PS/2 . . .  . . . . . .  57 Above 286 Plus . . .  . . . . .  41 6 
Scanman . . .  . .  Call Above 286 1/0 . . . . .  . .  Call 
Serial . . . . . . .  59 Above 286 w/512K . . . . . . . . . . . . . . . . . .  375 

Microsoft ORCHID 
Bus w/Paintbrush . . . . . . . . . . . . . . . . . .  Call Ram Quest Extra PS/2 . . . . . . . . . . . . .  Call 
Serialw/Paintbrush . . . . . . . . . . . . . . . .  Call Tiny Turbo . . . . . . . . . . . . . . . . . . . . . . . . .  289 

Circle 267 on Reader Service Card (DEALERS: 268) 

R E 
SPREADSHEET 

Lotus 1·2-3 . . . . . . . . . . . . . . . . . . . . . . . .  $295 
Lucid 3D . .  86 
Microsoft PC Excel 2 .1 . 240 
Quattro . . . . . . .  156 
Surpass . . . . . . .  329 
Plan Perfecl . . . . . . . .  Call 
Twin Advanced . . . . . . . . . . . . . . . . . . . . . . .  69 
VP Planner Plus 117 

UTILITIES 
Allways . . . . .  $85 
Core Fast . . . . . . .  75 
Copy II PC . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Copywrite . . 52 
Cubit . . .  . . . .  39 
Desqview 2.2 . . . . 72 
Direct Access . . 49 
Eureka . . . . . 99 
Faslback Plus . . . . . . .  Call 

Fastrax . . . . . . . . . . . . .  30 
Formlools . . .  56 
Formworxw/Fill & File . . . . Call 

Graph in the Box 2 . Call 
Mace . 48 
Mace Gold . . . . . . . . . . . . . . . . . . . . . . .  79 
Microsoft Windows 286 Ver. 2.1 . 55 
Nor! on Advanced . . . . . . . . . . . . . . . . . . . . .  75 
Norlon Commander 2.0 . . 45 
Norlon Utilities . . . . . . . . . . .  48 
PC Tools Deluxe . . . . . . . . . . . . . . . . . . . . . .  37 
Pro key 4.0 . . . . . . .  70 
Q DOS II  . . . . . . . . .  . . . . . . . .  . .  . . . .  49 
Sidekick Plus . . . .  1 20 
Sideways . . . . . . . . . . . 39 
SQZ Plus . . . . . . . . . . . . .  55 
Super key . . 59 
Lightning . . . . . .  79 
Timeslips . . . . . . .  . .  . . .  . .  . Call 
XTree . . .  . . . . .  35 

R E 
MODEMS 

AZ2400 1NTw/o Solt . . . . . . . . . . . . . . .  $129 
Eve rex 300/1200 w/ Soft . 69 
Eve rex 2400 EXT, Error Cor . . . . . . . . . . .  1 89 
Hayes 1200 EXT w/o soft . 299 
Hayes 12008 INTw/Soft . . . . . . . . . . . . .  289 
Hayes 2400 EXT w/o Soft . 435 
Migent Pocket Modem . . . . . . . . . . . . . . .  114 
U . S .  Robotics 2400 w/o Soft . . 335 

ACCESSORIES 
Copy I I  PC Deluxe B d .  . . . . . . . . . . . . . .  $101 
Curtis Ruby + . . . .  69 
Logical Connection 512K . . . . . .  Call 

Mach Ill Joystick . .  . . . . . . . . . . .  36 
Masterpiece . .  . . . . . . . . . . .  85 
Masterp\ece + . . .  95 
Targus Laptop Bags . . . . . . . . . . . . . . . . .  Call 

150 Watt Power Supply . . . . . . . . . . . . . . . . 69 

No Charge for 
MasterCard or Visa 

pi:3:' -=-'- �---- -
TERMS 

Shipping on most software is $5.00. 
AZ o r d e r s  + 6 . 7 %  s a l e s  t a x .  
P e r s o n a l/c o m p a n y  c h e c k  a l l o w  
fourtee n  ( 1 4 ) d a ys to c l e a r . W e  
a c c e p t  p u r c h a s e  o r d e r s f r o m  
a u th o r i z e d  i n s t i t u t i o n s  f o r  3 .5 %  
more than cash price. A l l  returns are 
subject to our approval. There will 
be a 20% restock fee. Al l  prices are 
subject to change. Due to copyright 
laws w e  cannot take back any open 
software. 

WAREHOUSE DATA PRODUCTS • All Prices are subject to change. Phone Hours: Monday thru Friday 6:30 a.m.  - 9:00 p.m. 

Division of AZ Computer Corporation · We do not guarantee compatibil ity. 
. Saturday 9:00 a . m . - 5:00 p.m. MST 

2727 w. Glendale Ave . •  Phoenix AZ 85051 • We stock all available products. Techmcal Support: 1-800-421-3135 ' 
• We welcome international accounts. Call our 1-800-421-3135 within the USA and Canada. 



Large-screen monitors 

add a new dimension 

of clarity to 

graphics applications 

Steve Apiki 
and Stanford Diehl 

B igness has an aesthetic attrac­
tion all its own. From ancient 
monuments to cars of the fif­
ties, people have always been 

fascinated by sheer size. But when you 're 
selecting a monitor, bigness is more than 
a matter of aesthetics-it actually adds 
utility to the system. 

Dedicated CAD workstations usually 
include large displays, but the benefits of 
a big monitor go beyond CAD. Enlarging 
the display size enhances virtually every 
graphical application, from desktop pub­
lishing to the myriad software products 
designed for windowing environments.  

Extra screen size translates to an addi­
tional level of magnification. For CAD, 
more display space allows the designer to 
see fine detail and, at the same time, 
gauge the relationship of individual com­
ponents to the overall drawing . Desktop 
publishing page displays attain true 
WYSIWYG only if the screen is large 
enough to accommodate an entire page 
layout. 

It's also true that graphical user inter­
faces (e.g. , Macintosh, Windows, Pre­
sentation Manager, and DESQview) are 
made more efficient with larger desk­
tops. The trend toward graphical inter­
faces for general applications makes 
investing in a large-screen monitor an at­
tractive proposal. 

We looked at 10 monitors that are rep-
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Upscale Monitors 
resentative of the types of large-screen 
color displays available (see table 1 ) .  
Pricing and features vary , but all the 
units have 19- or 20-inch screens. They 
vary in resolution from an EGA-compat­
ible 640- by 480-pixel display to a 1 280-
by 1024-pixel display. While our pri­
mary focus was on the 10 color monitors, 
Rick Grehan also evaluated two popular 
monochrome models that are commonly 
used for desktop publishing (see the text 
box "The Monochrome Option" on page 
1 70) . 

We divided our tests into two catego­
ries: low-level objective tests using in­
dustry-standard test equipment, and sub­
jective evaluations .  For the low-level 
tests , we used a Microvision analyzer to 
determine common performance mea­
surements, such as spot size and mis­
convergence. 

To test compatibility and to get a feel 
for how the monitors work in real-world 
situations, we ran subjective tests using 
graphics adapters appropriate for each 
monitor. Our pool of graphics boards in­
cluded a Paradise EGA card, an IBM 
VGA control ler, an NEC MultiSync 
board, and a Control Systems Artist 1 2  
card. Test software was made up of Auto­
CAD Release 10 and a palette-shifting 
display program developed by the BYTE 
Lab. Photos of each monitor's display of 
text are provided on page 168. 

Setting the Background 
Color monitors operate by activating red, 
green, and blue phosphor dots arranged 
in combinations on the inside face of the 
CRT. Each dot can be turned on by any 
of three electron guns that generate the 
three primary colors. The two monitor 
components that contribute to perfor­
mance are the electron beam drive cir­
cuitry and the glass bottle, with its phos­
phorescent dots, that makes up the CRT 
itself. 

Fabricating a bottle with uniform 
phosphor distribution over an area as 
large as 19 inches is a difficult process 

that adds significantly to the high cost of 
large-screen displays. The bottle' s  con­
tribution to the monitor' s appearance, 
however, is limited to determining the 
fineness of the dot spacing and the curva­
ture of the screen. The distance separat­
ing each dot in an RGB trio is called the 
monitor's  dot pitch. While dot pitch rep­
resents an absolute resolution limit, ob­
tainable resolution is more dependent on 
the driver circuitry than it is on the pitch 
of the monitor. 

The monitor' s  internal circuitry con­
verts input signals from the graphics 
controller into electron gun drive sig­
nals. The guns scan across the face of the 
CRT at a rate determined by the horizon­
tal scan frequency. As the beams scan 
each line, the guns switch on and off to 
light individual pixel groups. The fre­
quency with which the guns can be 
switched is  determined by the video 
bandwidth specification. The scan con­
tinues line by line, top to bottom; a moni­
tor' s  vertical frequency measures the 
time required to retrace all the lines that 
make up a screen. 

Bandwidth and horizontal frequency 
together determine a monitor's resolu­
tion. The total number of dots that a 
monitor can display is determined by the 
bandwidth (number of dots per second) 
divided by the vertical frequency ( !/sec­
onds per screen) . Since the vertical fre­
quency must be at least 50 Hz to avoid 
flicker, high resolution depends on high 
bandwidth. 

The greater the horizontal frequency, 
the more lines that can be retraced in a 
given vertical scan interval. Higher hori­
zontal frequency therefore translates to 
greater vertical resolution. Higher verti­
cal scan rates let displays react more 
quickly and are thus better suited for ap­
plications involving animation. 

A technique known as interlacing lets 
the monitor trade reaction time for 
greater vertical resolution. Interlacing 
involves scanning only every other scan 
line with each vertical pass. An inter-



laced monitor has increased vertical res­
olution, but the two passes required for 
each screen refresh make reaction time 
longer, and some flicker may become 
noticeable. 

Video standards like EGA and VGA 
include specifications for bandwidth and 
horizontal frequencies , so these ratings 
play an important part in determining a 
monitor's  compatibility with a given 
standard (see table 2) . Multiscan moni­
tors-those with variable horizontal fre­
quencies-automatically synchronize 
with adapter outputs that are within their 
range. Monitors that are capable of great­
er than 640- by 480-pixel resolution re­
quire nonstandard graphics cards to 
drive them beyond the realm of VGA. 
Nonstandard adapters will not run all 
graphics applications at high resolution; 
vendors must include drivers for each 
software product. 

Monitor inputs can be TTL, analog, or 
both. Graphics adapters that can display 
many different colors (VGA and higher) 
or that have very high bandwidths are 
commonly analog; adapters with capa­
bilities equal to or below EGA usually 
require TTL monitors . 

User controls,  once limited to contrast 
and brightness, now often include so­
phisticated adjustments for display posi­
tion and alignment. Many monitors also 
feature a degaussing button to eliminate 
stray magnetic fields that can cause 
interference. 

Behind the Screens 
Our Microvision Superspot 1 00 system 
performs a variety of objective tests on 
CRTs, returning hard data on key speci­
fications like spot size, misconvergence, 
time variance, blooming, and voltage 
regulation. Each parameter measures the 
accuracy and consistency of the moni­
tor ' s  display : Spot size determines 
screen resolution, while the other mea­
surements reflect the severity of image 
errors introduced by the monitor. 

continued 



Table 1 :  A roundup of large-screen color monitors shows a wide range of features and prices. 

Price 

Chugai Cadvision CPD·2040 $3495 

Colorgraphic Communications EG2040 $2200 

Electrohome ECM 1 9 1 1  $2995 

Hewlett·Packard 0 1 1 87 A 

lntecolor MegaTrend/2 E01 923 $2395 

Microvitec Definition 1 01 9/SP $2395 

Mitsubishi HA3905K $2720 

Mitsubishi H L6905TK $3650 

Nanao FlexScan Model 9500 $3999 

N EC MultiSync XL $31 95 

' Evaluation unit is a production prototype; price not available at press time. 
NIA = Information not available from manufacturer. 

Size Display area 
(H x V) 

1 9" 1 4.2" X 1 0.3" 

1 9" 13" X 1 0" 

1 9" 1 5" X 1 1 .5" 

20" 1 4.2" X 1 0.8" 

20" 1 3.75" X 1 0.31 " 

1 9" 1 5.3" X 1 1 .2" 

20" 1 3 .8" X 1 0.4" 

20" 1 3.8" X 1 0.6" 

20" 1 4.2" X 1 0.6" 

1 9" 1 3 .8" X 1 0.2" 

Maximum Horizontal Bandwidth 
resolution dot pitch 

1 280 X 1 024 0.31 mm 1 20 MHz 

640 X 480 0.31 mm 65 MHz 

1 230 X 960 0 .31  mm 35 MHz 

1 280 X 1 024 0.31 mm 1 00 MHz 

640 X 480 0 .31  mm 45 MHz 

800 X 600 0.31 mm 40 M Hz 

1 024 X 800 0.31 mm 50 MHz 

1 280 X 1 024 0.31 mm 1 00 MHz 

1 280 X 1 024 0.31 mm 1 20 MHz 

1 024 X 768 0.31 mm 65 MHz 

The Superspot 1 00 employs a linear 
photodiode array composed of 5 12 pho­
tosensitive scan elements . Housed within 
an optic module, the array derives a pro­
file of an external light source by sam­
pling the response from each photodiode 
element over a specified time interval. 
This grants us a glimpse of the monitor's 
true performance that goes beyond sub­
jective evaluations and vendor-provided 
specifications. Unfortunately, we were 

unable to test the Chugai Cadvision 
monitor because our pattern generator 
was incompatible with the Cadvision's 
requirements . 

brightness. Although we have adjusted 
those tests that are affected directly by 
intensity range, you should still keep fig­
ure 1 in mind as you evaluate the results 
of these tests . Before setting up our tests, we had to 

take i nto consideration the i ntensity 
range of each monitor, so as not to penal­
ize monitors with a wide range (see fig­
ure 1 ) .  Intensity , most often measured in 
footlamberts, or ft-L (a common unit of 
luminance) , reflects the actual screen 

A wide intensity range offers greater 
control and flexibility. The Intecolor 
MegaTrend/2 sports an impressive inten­
sity range from 10 ft-L to 30 ft-L; the 
Electrohome ECM 1 9 1 1 ,  on the other 
hand, ranges from approximately 6 ft-L 

Every copier company talks 

We're doing some about 
Choosing a new copier isn't easy. You look at copiers, 
you listen to promises. It all gets very confusing. 

Now, you don't have to listen to a lot of talk about 
promises. You can read ours. Because we put it in 
writing. If you try to compare it to other copier 
guarantees, you'll find there's no comparison. 
Suddenly, a difficult decision becomes a very easy 
choice to make. 

Look at the certificate above. Nobody offers you 
as good a copier guarantee as Harris/3M. So, while 
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copier salespeople are all giving you a lot of talk, 
ours will give you something great to read. 

Send in the coupon. Or give us a call 
at 1-800-TLC-COPY. (In Canada, �(;;a� �-=z;;;� 
1-519-668-2230 .)  We'll send you 
our 8-page C01'lSUmer Guide to r Copiers. Then, we can talk 
about it. "' 

�---� .. 
Harris/3M copiers have features for all sizes of offices. That includes 
the 6070. Seventy copies a minute, guaranteed. 



Scan frequency 

58-70 kHz 

20.0-32.0 kHz 

1 5-36 kHz 

30-64 kHz 

31 .5 kHz 
1 5-36.5 kHz 

1 5.7-35.5 kHz 

30-64 kHz 
31 .5 kHz, 48-50 kHz. 

64-78 kHz 

21 .8-50 kHz 

Vertical 
scan frequency 

60 Hz 

40- 1 00 Hz 

45-86 Hz 

50-90 Hz 

N/A 

45-1 00 Hz 

45-80 Hz 

50-90 Hz 
55-75 Hz 

56-80 Hz 

Interlaced Video 
input 

No Analog 

No TTL 

Yes Analog, TTL 

No Analog 

No Analog 

No Analog, TTL 

No Analog, TTL 

No Analog 
No Analog 

No Analog, TTL 

Connectors Dimensions Weight 
(inches) (lbs.) 

BNC 20 X 20 X 20 68.2 

9-pin d-sub 1 7  X 1 8  X 1 9 .5 66 

9-pin d-sub 1 7 .2 X 1 9  X 20.8 72.8 

BNC 1 7 . 7  X 1 9 .6 X 2 1 .0 69.7 

1 5-pin d-sub 1 8.6  X 1 8 .9 X 20.5 62 

9-pin d-sub 1 7.6 X 1 8.5  X 1 9.4 59 

BNC, 1 5-pin d-sub 1 7 . 7  X 1 9.6  X 2 1 . 0  66 

BNC 1 7.7  X 1 9.6  X 21 .0 64 
BNC 1 8.5 X 1 9 .5 X 22. 1  83.6 

BNC, 9-pin d-sub 1 8 .8 X 1 8 .9 X 21 .5 59.4 

to 8 ft-L. For misconvergence, time vari­
ance, and voltage regulation tests, we set 
the monitors to a medium intensity level 
of 1 1  ft-L, except for the ECM 1 9 1 1 ,  
which could reach an intensity of only 
8 ft-L. 

Table 2: A summary of video standards; compatible monitors must conform to 

The Superspot 1 00 measures both 
horizontal and vertical widths of a scan 
line. By deriving the vector sum of these 
two measurements , you can determine 

continued 

these specifications. 

Graphics Maximum 
adapter resolution 

CGA 640 X 200 
EGA 640 X 350 
VGA 640 X 480 

Video 
bandwidth 

1 4 .3 MHz 
1 6 .3 MHz 
25.2 MHz 

Horizontal Vertical Total 
scan rate scan rate colors 

1 5 .8 kHz 60 Hz 1 6  
21 .9  kHz 60 Hz 64 
3 1 . 5  kHz 60 Hz 256k 

about customer satisfaction. 

it. 

Circle 119 on Reader Sen>ice Card 

- - - - - - - - - - - - - - , 
Yes,  I'd like to know more about Harris/3M copiers 1 

and the Harris/3M Copier Promise. 
Send to Harris/3M , P.O. Box 785, Dayton, OH 45401 I 

NAME : 
ADDRESS ____________ _ 

CITY ______ STATE ___ Z!P __ _ 

PHONE # ( ) __________ _ 

I I 
I I 

__ I'd also like information on your fax machines. MH389 I 
- - - - - - - - - - - - - - - - - - � 

HARRIS/3M 
Offer is valid for a limited time and other restrictions and limitations apply; see your Harris/3M 
sales representative for details. ©1988 Harris/3M Document Products, Inc. Harris is a trademark 
of the Harris Corporation. 3M is a trademark of the 3M Company. 
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P R O D U C T F O C U S  

LARGE-SCREEN MONITORS 

the diameter of a single spot. This repre­
sents the beam's spot size. While the dot­
pitch specification sets the resolution 
limit, the spot size gives a more practical 
measure of the monitor's fineness . We 
measured the spot size at center screen 
(see figure 2). 

We also took readings at four different 
brightness levels, representing the full 
intensity range of each monitor. We did 
not adjust these results for brightness 
level because the absolute spot size is im­
portant for many applications. There­
fore, you should use the graph in con-

junction with figure 1 .  For example, the 
MegaTrend/2 and the NEC MultiSync 
XL have similar spot sizes at low inten­
sity, but the MegaTrend/2 achieves this 
result at more than double the intensity. 
Each bar in the graph represents the cu­
mulative result of spot sizes at all four 
brightness levels .  For all the graphs (ex­
cept figure 1) ,  a smaller bar indicates 
better performance. 

In a perfectly designed monitor, spot 
size will remain constant from the center 
of the screen (best case) to the corner of 
the screen (worst case) . Figure 3 charts 

Figure 1: A map of the intensity range for each monitor. 
The Intecolor MegaTrend/2 sports an impressive range of20 
footlamberts. 

Figure 2: Beam spot size at center screen. The stacked bars 
are cumulative results for four different brightness levels. 

!! Gi ..c 

35 
30 
25 Figure 3: This test tracked the change in spot size from center 

screen to the corner. Ideally, spot size should remain constant. 

Figure 4: A graphical illustration of how much a spot will 
enlarge, or "bloom, " as intensity increases. Results were 
adjusted for intensity range. 

� 20 

Figure 5: Each bar in the stack represents time variances at 
different frequencies-high-frequency jitter, moderate­
frequency swim, and low-frequency drift. Low values are 
desirable. 

Figure 6: These results show how well the red, blue, and green 
electron beams are aligned. The lower the error, the better. 

Figure 7: We examined change induced by energy variances 
(a reflection on the quality of voltage regulation) at the top and 
at the side of the screen. The stacked bars show cumulative 
results. Monitors with the shortest bars fared the best. 
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the change in spot size from center to 
corner.  The Nanao FlexScan Model 
9500 registered the smallest amount of 
change. The M itsubish i monitors re­
turned contrasting results: the Diamond 
Scan HL6905TK varied little, while the 
HA3905K f luctuated widely at each 
brightness level. 

As intensity increases, the spot size 
tends to enlarge, adversely affecting the 
monitor' s  resolution. Figure 4 tracks the 
extent of this blooming . We adjusted the 
results so that the data reflects the actual 
bloom and not the monitor's intensity 

Intensity 

[ [ 

Time variance 

[ [ [ 

0 Jitter 
0 Swi m 
0 Drift 



range. The FlexScan and the Mitsubishi 
HA3905K bloomed l ittle ; the Color­
graphic Communications EG2040 suf­
fered from excessive blooming. 

The three types of time variations­
high-frequency j itter, moderate-fre­
quency swim, and low-frequency drift­
can all be annoying and can contribute to 
eyestrain. The Superspot 1 00 measures 
time variance by sampling the shift of 
the beam position at three different fre­
quency intervals (see figure 5) .  Measur­
ing jitter involves sampling the beam's 
position every half second; similar sam-

Spot size (center) 
5 

4 

0 

2 
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ples are taken at 10-second intervals for 
swim and every 60 seconds for drift. 

Four different tests registered time­
dependent horizontal variance at center 
screen, horizontal variance at the corner, 
vertical variance at center screen, and 
vertical variance at the corner. Each bar 
in the stack represents an average of the 
four figures. Microvitec's Definition 
1019/SP performed poorly on all three 
variance measurements,  while, once 
again, the FlexScan scored well .  

Misconvergence defines the alignment 
error of the red, blue, and green electron 
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guns .  Displays with high misconver­
gence can display color inaccurately. We 
tested both horizontal and vertical mis­
convergence (see figure 6) . The tests 
track red-to-green, blue-to-green, and 
red-to-blue error; these three values are 
averaged to determine overall horizontal 
or vertical error. The best monitors will 
return results close to the zero line, re­
flecting low error and precise alignment. 

Both Mitsubishi monitors displayed 
low error on the horizontal misconver­
gence tests , along with the Hewlett-Pack­

continued 

Spot size change 

Voltage regulation 

-

;--
= 

1--F= 
1--

D High 
D Med-High 
D Med-Low 
D Low 

D Side D Top 

= 

r--
-

MARCH 1989 • B Y T E  167 
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Colorgraphic Communications EG2040 

• • SW lMM lllg 
SW it1t1 ItiG 

. . ' SW l MM lllg 
Elite Designview 1 9  

Microvitec Definition 1 01 9/SP 

Nanao FlexScan Model 9500 
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S�·� I �1�1 I NG 
S LLt  i n1n1 i ng 

._ 

Cornerstone Technology Dual Page 

Hewlett-Packard 01 1 87 A 

Mitsubishi HL6905TK 

NEC MultiSync XL 

Photo 1: Sample text displays for each monitor. Varying levels of contrast, clarity, and resolution (in the relative density 
of each character) are evident. Monitors shown with other than standard IBM characters do not support standard 
graphics adapters. 
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ard D 1 1 87 A and the Electrohome ECM 
19 1 1 .  The latter two also scored well on 
the vertical misconvergence tests. Keep 
in mind, however, that we tested the 
ECM 191 1 at a lower intensity level. 

Another factor that can contribute to a 
lack of consistency is poor voltage regu­
lation. A good monitor should keep the 
beam in the same position at both low 
energy levels (with most of the screen 
dark) and high energy levels (mostly 
bright) . To measure the quality of a 
unit's voltage regulation (see figure 7) , 
we marked the position of a horizontal 
line at the top of a black screen and mea­
sured the change in position of that line 
when all bits were turned on. We then 
tracked the movement of a vertical line at 
the side of the screen in the same way. 
The FlexScan and the D 1 1 87 A displayed 
the best voltage regulation. The FlexScan 
and the HL6905TK had perfect voltage 
regulation at the side of the screen. 

The Big Picture 
The results of our subjective evaluations 
are described below. For each monitor, 
we tested compatibility with the graphics 
boards described earlier. We also evalu­
ated overall display quality (see photo 1 )  
and examined the color output using a 
VGA and EGA palette-display program, 
where applicable. 

Chugai Cadvision CPD-2040: The 
Cadvision sits in a class by itself-it's the 
only large-screen monitor we reviewed 
that doesn't maintain compatibility with 
any PC graphics standard (see photo 2) . 
This monitor, which is available for 
$3495 , requires a high-resolution board 
like the Control Systems Artist 1 2 ,  and 
so it could not be run  through our 
EGAIVGA test equipment. 

The display is best suited for CAD or 
other detailed work, and not for use as a 
primary monitor. Its most common use is 
as the second monitor in a two-monitor 
command/display system. The Cadvision 
does, however, show some flicker when 
it ' s  placed close to another monitor; we 
tested it alongside a Compaq VGA dis­
play and found disturbances when the 
tubes were less than 2 feet apart. 

Though we couldn 't do objective test­
ing, the Cadvision' s  display is clear and 
sharp . There were no problems with 
bright spots near the edges of the screen 
and no noticeable misconvergence. Setup 
is simple , with a front-panel power 
switch and four rear-panel BNC connec­
tors for video input. The monitor rests 
easily on the standard tilt/swivel stand. 

If you require 1 280- by 1 024-pixel res­
olution but don't need compatibility with 
standard cards, the Cadvision may be an 
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option worth considering. 
Colorgraphic Communications 

EG2040: At the low end in both resolu­
tion and price, the EG2040 offers large­
screen EGA performance for a relatively 
modest $2200 . While the maximum res­
olution, 640 by 480, is high enough for 
VGA, the monitor supports TTL inputs 
only. 

The rear panel features two 9-pin d­
sub connectors , one for TTL in and one 
for TTL out, so you can daisy chain simi­
lar monitors. There's a rear-panel de­
gaussing button. The 2-foot-long cable 
supplied with the EG2040 is much too 
short, but it's a standard EGA cable, and 
replacements are easy to come by. 

The display itself had a few probl�ms 
when we tested it with the Paradise EGA 
card: noticeable overscan lines near the 
top and left side, and visible horizontal 
bars across the screen. Color contrast 
was quite good, lessening the washed-out 
look of most large-screen monitors. 

Electrohome ECM 1 91 1 :  Although 
most monitors with the kind of resolution 
specifications the ECM 1 9 1 1 sports 

( 1230 by 960) have horizontal scan rates 
in  the 60-kHz range , this interlaced 
monitor has scan frequencies compatible 
with all IBM video standards ( 1 5 kHz to 
36 kHz), and it worked flawlessly when 
connected to the IBM VGA controller. 

The tinted CRT surface mutes reflec­
tions but contributes to lower contrast 
and decreased brightness .  We noted 
white overscan lines near the edges of the 
screen, but a rear-panel overscan switch 
can increase the display size and push the 
lines out of view. 

Our monitor came with no manual, 
which made determining the f\.lnction of 
the unusual rear-panel switches diffi­
cult. There is an auto-position switch and 
four screw knobs for each vertical and 
horizontal size and position. Master po­
sitioning knobs override the position of 
the other screw knobs. 

The $2995 ECM 1 9 1 1 handles both 
TTL and analog inputs through separate 
rear-panel connectors. 

Hewlett-Packard D1187A: We evalu­
ated a production prototype D 1 1 87A, as 

continued 

Photo 2: The Chugai Cadvision offered good resolution but was not multisyncing. 
It 's best suited for CAD applications. 
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The Monochrome Option 

H igh-resolution mono­
chrome monitors are 

currently the darl ings of 
desktop publishers. These 
users need the elbowroom to 
work with full pages of text 
on-screen, but they can't al­
ways jus t ify the cost  of 
h igh-resolution color dis­
plays . Although these dis­
plays are also suitable for 
some CAD operations ,  it 's  
often difficult to represent 
different elevations or an 
object's  components using 
black and white only. Con­
sequently, these displays are 
aimed primarily at people 
involved in the publishing 
industry. 

DuaiPage 

Rick Grehan 

mance of about 5.2 seconds 
on the text benchmark and 
1 .6 seconds on the graphics 
benchmark. 

The DualPage includes a 
monitor, an adapter, and 
driver software. It also in­
cludes a one-year limited 
warranty. The adapter will 
run in the IBM XT, AT , 
PS/2 Model 30, and com­
patibles . The unit is avail­
able in three configurations :  
black and white ($2395),  
with  four level s  of gray 
($2550), and with 16 levels 
of gray ($2995). 

The Cornerstone Technol­
ogy DualPage derives its 
name from its abi l ity to 
display two full pages of text 
on a vast 1 9-inch diagonal 
screen (see photo A) . Al­
though it's a monochrome 

Photo A: The Cornerstone Technology DualPage was the 
better of the monochrome units. 

Elite Designview 19 
Elite's Designview is a hefty 
19-inch monitor that touts it­
self as a WYSIWYG display 
with 1280 by 1024 resolu­
tion, 96 dots per inch, and a 
1 -to- 1 aspect ratio. This  
makes it  particularly well­
suited to desktop publish-
ing-circles on-screen will 
show up as circles on your 

display system, you can purchase the 
DualPage's controller board outfitted 
with additional memory in increments 
to provide two, four, or 16 levels of 
gray. Its ability to display gray scales is 
combined with a maximum resolution of 
1600 by 1280 pixels. 

You can install the DualPage' s  cus­
tom controller board in either an IBM 
PC XT or AT (or compatible) as either 
the primary or secondary display. The 
DualPage will be content to coexist with 
a Monochrome Display Adapter (MDA) 
or Hercules adapter already in your ma­
chine (a table in the manual shows 
jumper and switch settings, as well as 
the addresses to the DualPage's display 
memory maps) . 

On boot-up, the DualPage appears to 
the system as a Hercules color graphics 
adapter. DualPage comes with a packet 
of disks that include programs that let 
you switch between 40-row and 80-row 
DOS display formats .  Both modes pro­
vide 96 columns, resulting in a "flat­
tened" look in the 80-row mode. The 
remainder of the programs on the disks 
are drivers for applications like Ventura 
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Publisher, AutoCAD, Lotus 1 -2-3 , and 
others. 

While installing the drivers for Lotus 
1 -2-3 , I uncovered the only real prob­
lems I had with the DualPage, and most 
of these had to do with the manual .  
First, when I tried to adjust the bright­
ness, I found only a single knobless 
plastic stem in the back of the monitor. I 
consulted the manual 's  index, which re­
ferred me to page 3-9. There was no 
page 3-9. When I determined that the 
adjustment on the back was indeed for 
brightness,  I discovered that the Dual­
Page is so big (it measures 15 1/2 inches 
high by 1 8  inches· wide by !6 1/2 inches 
deep) that I couldn't adjust the bright­
ness and watch the screen. 

Then I found-by trial and error­
that the manual had left out a critical 
step in installing the Lotus 1 -2-3 graph­
ics drivers . This was easy to fix, and the 
results were worth it: a whopping 75 
rows by 96 columns of spreadsheet. 

I tested the DualPage using BYTE' s  
low-level graphics benchmarks .  The 
display was running in Hercules-emula­
tion mode, and it turned in a perfor-

newsletter. 
The Designview comes with its own 

controller board and-on boot-up-em­
ulates either an MDA or a CGA moni­
tor. Unlike the DualPage system, whose 
controller is built on custom hardware 
from the ground up, the Designview's 
controller is based on the Intel 82786 
graphics coprocessor (see "Inside the 
82786 Graphics Chip" by Bill Nicholls, 
August 1987 BYTE). On-board, the De­
signview adapter carries its own 5 1 2K 
bytes of video memory. 

The Designview ' s  38-page manual 
leads you through the procedure of in­
stalling drivers for your favorite appli­
cation. On the supplied disks, you 'll 
find drivers for AutoCAD, PageMaker, 
Gem, Lotus 1 -2-3 , and many other ap­
plications.  As an added bonus, the De­
signview's engineers sneaked a Micro­
soft InPort device connector onto the 
controller board. This means you can 
attach a mouse to the controller. In an 
era when the mouse is becoming indige­
nous to the computer desk, it' s  nice to 
see someone tying it so closely to the 
display system. 



The Designview turned in poor fig­
ures on the low-level text benchmarks, 
but it produced more acceptable times 
on the graphics benchmarks. Specifi­
cally, for the 40-column text bench­
mark, the Designview averaged 40.4 
seconds ;  for the SO-column text, it 
turned in an average time of 48 . 1  sec­
onds; and for the graphics benchmark 
(modes 4, 5, and 6) the Designview's 
times averaged out to 1 .  7 seconds .  

I don't find the poor text benchmark 
times bothersome, however .  I can't 
imagine anyone purchasing a large 
display, only to run it under DOS in 
CGA text-emulation modes . This dis­
play is in its element when working with 
large-area graphics applications , and 
the graphics benchmarks look quite rea­
sonable. Still, if you do decide to use 
your own word processor with the De­
signview, you'd have to be a mole not to 
be able to read the display's large, 16-
by 32-pixel text. 

The cursor-positioning portion of the 
text benchmarks showed up a quirk in 
the Designview's controller. While the 
cursor was being positioned rapid-fire 
all over the screen, the display tended to 
jump and flicker. I contacted the engi­
neers at Elite, who attributed the prob­
lem to an interaction between the tech­
nique used to refresh the screen and the 
controller's 8-bit bus width. Elite's en­
gineers stated that the screen flicker oc­
cured in only a limited number of appli­
cations (indeed, I observed the flicker 
only during the text benchmark) and 
that when the 16-bit bus version of the 
board was released, the effect would 
disappear. 

At $1695, the Designview includes 
all hardware and software: monitor, 
board, cabling, and disks with drivers­
plus a three-year parts and labor war­
ranty. The board is compatible with the 
IBM XT, AT, and clones. (The docu­
mentation mentions no specific DOS 
dependency-this probably depends 
more on the application programs than 
on their drivers .) At press time, Elite 
said that a 16-bit version of the board 
should be available for the same price by 
the time this article reaches print. Elite 
plans to offer an upgrade to owners of 8-
bit boards: For $150, you can send the 
company your 8-bit board, and Elite 
will swap it for a 16-bit board. 

Rick Grehan is director of the BYTE 
Lab. He can be reached on BIX as 
"rick_g. "  
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Hewlett-Packard was still preparing an 
initial production run when this article 
went to press. The company assured us 
that the model we reviewed would be 
identical to the production model , which 
is scheduled for release early this spring. 
Price had not yet been determined for the 
unit. 

At first glance, the D 1 1 87 A seems to 
be akin to M itsubish i ' s  large-screen 
HL6905TK, with the same cabinet de­
sign and similar specifications .  Like the 
HL6905TK , this monitor has a wide 
range of horizontal frequencies that 
made it compatible with all the analog 
graphics cards we tried. Input connec­
tions are via five BNC connectors, for 
red, green, blue, and separate or com­
posite syncs. 

Position and size adjustments are 
made through controls located behind a 
panel cover on the right side of the moni­
tor. There are two multiple-selection 
switches : one for channel selection and 
one for parameter selection. Each chan­
nel represents a different i nput fre­
quency. Screen parameters like horizon­
tal and vertical position can be adjusted 
and saved for each channel , so switching 
between graphics adapters requires only 
one initial adjustment. 

There are 10 channels .  You can set 
seven of these for any valid input fre­
quency ; two are reserved and preset with 
appropriate VGA and Macintosh II set­
tings. Channel 0, the "auto" channel, ac­
cepts up to 1 1  settings separated by at least 
3 kHz; it automatically locks itself to the 
input frequency and uses the correct pre­
sets. Channel 0 comes with three common 
frequencies preset from the factory. 

The picture display itself is bright, and 
the screen shows virtually no reflec­
tions. The monitor exhibited no notice­
able jitter when we ran it close to the 
Compaq 1 3-inch tube. 

Intecolor MegaTrend/2 E0/923: The 
Megatrend/2, like the Cad vision, is a sin­
gle-input-frequency monitor. Its 3 1 .5-
kHz horizontal scan rate and 640 by 480 
resolution make it best-suited for VGA 
and Mac II operation. It sells for $2395. 

The monitor has an excellent ergo­
nomic design, with a small-footprint tilt­
and-swivel stand coupled with front­
panel power and degaussing switches. 
The antiglare screen reduces reflections 
to some extent. 

We ran the MegaTrend/2 from an IBM 
PS/2 VGA board. As with many of the 
units we tested, it showed some overscan 
brightness near the perimeter of the 
screen. It also displayed some irregular­
ity in color: There were two faint red ver­
tical lines on one side of the screen that 

remained even after degaussing. 
Microvitec Definition 101 9/SP: Mi­

crovitec ' s  large-screen monitor features 
compatibility with a l l  IBM graphics 
standards and sells for $2395. Resolution 
goes to 800 by 600 pixels; the display is 
noninterlaced. 

The unit has separate 9-pin d-sub con­
nectors for TTL and analog inputs, lo­
cated at the back of the monitor. There is 
also a switch for manually selecting the 
number of colors in TTL mode, or for 
setting the monitor to automatically fol­
low the colors generated by the graphics 
controller .  Unfortunately , the power 
switch is also on the rear panel-hard to 
reach behind the 1 9  .4-inch-deep unit. 
Front-panel switches enable input selec­
tion (TTL/analog) , position and size ad­
justment, and the usual brightness and 
contrast control . 

We tested the display with IBM's VGA 
controller. W hile the 1 0 19/SP delivered 
excellent color quality, crisp contrast, 
and good brightness levels, it also had a 
few problems .  The most important of 
these was the tendency for the image to 
bow at each side, making for curved 
lines and noticeable misconvergence in 
the corners. There were also some over­
scan lines on the screen, as was the case 
with many of the monitors. 

Mitsubishi HA3905K: The HA3905K 
provides compatibility with all the IBM 
graphics standards and offers 1 024 by 
800 resolution. The $2720 unit scans 
from CGA frequencies to just beyond 
VGA, and it also supports the Mac II and 
Apple IIGS boards . It proved compatible 
with the IBM VGA board. 

The rear of the monitor has five BNC 
connectors and a 1 5-pin d-sub connector 
socket. You can choose TTL or analog 
inputs. While in TTL mode, you can set 
text-only mode with white, green, or am­
ber text, or graphics mode with 8, 16,  or 
64 colors . The selection switches are 
poorly labeled and arranged in a diagram 
that's not related to their function. 

But the difficult configuration is only 
one of the unit's problems . The screen 
shows uneven brightness patterns ,  result­
ing in a splotchy look at low light levels, 
and some overscan lines are noticeable. 

Mitsubishi Diamond Scan HL6905TK: 
Virtually identical to the Hewlett-Pack­
ard D 1 1 87  A in external design, the 
HL6905TK features 1280 by 1 024 reso­
lution and 30- to 64-kHz scanning for 
$3650. 

The HL6905TK monitor has the same 
channel setup as the D 1 1 87A. You can 
set viewing parameters for seven chan­
nels, and the monitor also has preset 
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channels for Mac II and VGA operation. 
Its broad scan-frequency range made it 
compatible with all the analog graphics 
controllers we used in our tests. 

The HL6905TK has a clear screen that 
provides excellent brightness but gener­
ated sharp reflections and was hard to 
use in bright light. Unlike the D 1 1 87 A,  it 
has an additional switch for selecting in­
ternal (sync on green) or external sync 
signals .  

While the display showed excellent 
contrast and was generally a good per­
former, we noticed some nonuniform 
horizontal lines that round toward the 
edges of the display. The disturbance was 
visible only at low light levels, however. 

Nanao FlexScan Model 9500: The 
FlexScan's wide-ranging input frequen­
cies and top-of-the-line 1280 by 1024 
resolution make it suitable for almost any 
PC application. Handy front-panel con­
trols and a tilt-and-swivel base contribute 
to a simple setup and make adjustments 
easy (see photo 3).  But premium perfor­
mance carries a premium price-the 
FlexScan sells for $3999. 
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C hoosing 

the right monitor 

depends heavily on 

your application. 

Input frequencies range from 3 1 . 5 
kHz to 78 kHz, with a few gaps between 
the three multiscanning channels .  There 
are no channel presets , as with the 
HL6905TK and the D l 1 87A, but front­
panel knobs for position and size provide 
quick picture adjustments . The front 
panel also includes degauss ing and 
power switches . For fine-tuning, there 
are signal attenuation and convergence 
adjustment knobs on the back. Input is 
through five BNC connectors; there are 
also corresponding output BNC jacks for 
the red, green, and blue analog signals. 

Photo 3:  The Nanao FlexScan gave the best overall performance in the color 
monitor category. 
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The antireflection CRT produced al­
most no glare, even in bright light. Con­
trast was excellent-almost as good as 
the 1 3-inch Compaq monitor we used for 
comparison. While the monitor worked 
fine with all our analog controllers, it 
showed one compatibility problem when 
using AutoCAD and the Artist 12  board: 
The display had a high background green 
level, giving the picture a strong green 
tint. Disconnecting the external sync in­
put fixed the problem . The problem 
didn't show up with any other combina­
tion of application and adapter that we 
tried. 

NEC MultiSync XL: As the extra-large 
version of the original multiscanning 
monitor, NEC's  $3 195 MultiSync XL 
comes from a line with an outstanding 
reputation. This unit deserves the praise: 
It's easy to configure and easy to use. 
Also, it provides excellent color contrast. 

There are two types of input connec­
tor, BNC and d-sub. The 9-pin d-sub 
socket limits the bandwidth to 65 MHz, 
but it can be used for TTL or analog in­
puts. When in TTL mode, you can select 
monochrome text or color graphics and 
set the colors, much as you can on the 
HL6905TK. Positioning switches are 
hidden behind a panel on the front of the 
monitor, and a degaussing button is posi­
tioned underneath the unit. The package 
includes a tilt/swivel base. 

Colors are on par with the 13 -inch 
Compaq VGA. Contrast is also better 
than average: It gives the MultiSync XL 
less of a washed-out image than most of 
the other large-screen devices. The mon­
itor works with EGA, VGA, and NEC 
MultiSync adapters. The one problem we 
had came when we used the MultiSync 
XL close to the Compaq monitor-the 
MultiSync XL's screen showed unac­
ceptable flicker when the displays were 
less than 2 feet apart. 

The Best of the Biggest 
Choosing the right large-screen monitor 
depends heavily on your application. For 
pure desktop publishing work, the mono­
chrome monitors deliver impressive res­
olution and full-page displays for less 
money. For dedicated CAD work, the 
Chugai Cadvision CPD-2040 offers 
some impressive specifications .  The 
NEC MultiSync XL still sets the stan­
dard for f lexibil ity and ease of use.  
Three of these monitors, though, stand 
out on both our subjective and objective 
tests: the Hewlett-Packard D l l 87A,  the 
Mitsubishi Diamond Scan HL6905TK, 
and the Nanao FlexScan Model 9500. 

The HL6905TK offers 1280 by 1 024 
continued 



• Model mode (3D) or picture mode (2D) 
selectable at any time 

• Optional "pop-up" icon or text command 
structure 

• A dynamic on screen example available for 
each of 200 + commands 

• Displays up to 14 active views 
simultaneously 

• Dynamic rotation and translation of views 

• Modification of entities 

• Complex surfaces 

• Dimensioning and tolerancing includes 18 
options 

• Multiple utility commands available during 
sessions 

• Efficient file storage, security, back-up and 
recovery 

• Three levels of documentation 

• 24 hour telephone availability 

"Maxxicadd stands as one of the most 
promising CAD products in today's market. 11 

"Maxxicadd's remarkably simple user 
interface and on-line animated help facility 
is a dealer's dream come true. Within a day, 
any dealer (or, for that matter, user) can 
learn enough of the package to be giving 
demonstrations. 11 

- Reprinted from Computer Graphics Today, August, 1988 

"Engineering Tools For The Twenty First Century" 

Circle 65 on Reader Service Card 

Call toll-free for more information and 
a demonstration disk. 

1-800-628-2828, Ext. 923 
2164 East Broadway Road, Suite 3 1 0  Tempe, Arizona 85282 (602) 921-9638 

MARCH 1989 • B Y T E  173 



Computers For 
The Blind 

Talking computers give 
blind and visually 

impaired people access 
to electronic 

information. The 
question is how and 

how much? 

The answers can be 
found in "The Second 

Beginner's Guide to 
Personal Computers for 
the Blind and Visually 

Impaired" published by 
the National Braille 

Press. This 
comprehensive book 

contains a Buyer's 
Guide to talking 

microcomputers and 
large print display 
processors. More 

importantly it includes 
reviews, written by 

blind users, of software 
that works with 

speech. 

This invaluable 
resource book offers 

details on training 
programs in computer 

applications for the 

blind, and other useful 
information on how to 

buy and use special 
equipment. 

Send orders to: 
National Braille Press Inc. 

88 St. Stephen Street 
Boston, MA 02 1 1 5 

(6 1 7) 266-6 160 
$12 .95 for braille or cassette, $14.95 for 

print. ($3 extra for UPS shipping) 
NBP is a nonprofit braille printing and 

publishing house. 
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Company Information 
Chugai Boyeki America 
55 Mall Dr. 
Commack, NY 1 1 725 
(800) 422-6707 
Inquiry 1027. 

Colorgraphic 
Communications Corp. 
5388 New Peachtree Rd. 
Atlanta, GA 30341 
(404) 455-3921 
Inquiry 1028. 

Cornerstone Technology 
1 883 Ringwood Ave. 
San Jose, CA 95 1 3 1  
(408) 279-1 600 
Inquiry 1029. 

Electrohome, Ltd. 
809 Wellington St. N 
Kitchener, Ontario 
Canada N2G 4J6 
(5 1 9) 744-71 1 1  
Inquiry 1030. 

Elite Business Applications 
4201 Remo Crescent Dr. 
Bensalem, PA 19020 
(2 1 5) 639-9567 
Inquiry 1031. 

Hewlett-Packard 
Customer Information Center 
1 93 10 Prune Ridge Ave. 
Cupertino, CA 950 14 
(800) 752-0900 
Inquiry 1032. 

resolution, low blooming, consistent spot 
size from center to corner, and adequate 
voltage regulation. A broad scan range 
provides excellent compatibility. Only 
excessive variance and a hefty price tag 
hold it back. 

The D 1 1 87 A hangs near the top of the 
pack on almost every test we performed. 
It boasts the lowest spot size at center 
screen, and only the FlexScan posts a 
better corner spot size. Furthermore, its 
impressive spot size is not degraded at 
high intensity or when moving from cen­
ter to corner. Variance measurements are 
within acceptable limits, and it scores 
well on both convergence tests. Round 
this off with 1 280 by 1 024 resolution and 
the best voltage regulation of the group, 
and you have a monitor that's hard to 
beat. Depending on how Hewlett-Pack-

Intecolor Corp. 
2150 Boggs Rd. 
Duluth, GA 30 136 
(404) 623-9145 
Inquiry 1033. 

Microvitec, Inc. 
1 943 Providence Court 
Airport Perimeter 
Business Center 
College Park, GA 30337 
(404) 991 -2246 
Inquiry 1034. 

Mitsubishi Electronics 
America, Inc. 
99 1 Knox St. 
Torrance, CA 90502 
(2 13) 5 15-3993 
Inquiry 1035. 

Nanao USA Corp. 
235 10 Telo St. ,  Suite 5 
Torrance, CA 90505 
(2 1 3) 325-5202 
Inquiry 1036. 

NEC Home Electronics 
(U.S.A.), Inc. 
Personal Computer 
Products Division 
1255 Michael Dr. 
Wood Dale, IL 60 1 9 1  
(3 1 2) 860-9500 
Inquiry 1037. 

ard prices this model, it may deserve a 
close look. 

At $3999, the FlexScan was the most 
expensive monitor we tested. Not sur­
prisingly, it was also among the best, at­
taining top-of-the-line status for every 
specification and every test. It boasts 
1 2 80 by 1 024 resolution, extremely ver­
satile scanning frequencies, fine spot 
size, the lowest blooming of the bunch, 
the least amount of change from center to 
corner, the best marks on all three vari­
ance tests, consistently low misconver­
gence error, and excellent voltage regula­
tion. If you want the best, pay the price; 
because without a doubt, this is it. • 

Steve Apiki and Stanford Diehl are BYTE 
Lab testing editors. They can be reached 
on BIX as "apiki " and "sdiehl. " 
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FLEXSCAN'" 90705, PC Hi-Res 
That Looks Like a Million. 

The FLEXSCAN 9070 Multiple Scan 

monitor is of course compatible with 

other multi- scans, but includes 

improvements that wil l  give you the 

professional edge which is the mark 

of a good investment. 

You can extend your multi-scan range 

from 20kHz to 50kHz in practical terms .  

This means that, at the 48-50 kHz 

range, you can make use of PC 

GAD/CAE capabilities at a resolution 

of up to 1024 dots X 768 l ines. 

The FLEXSCAN 9070 takes advantage 

of non- interlace high resolution signal 

as high as 1024 X 768 to provide you 

with a flicker free display at much 

brightness. You can also use the 

9070 with IBM PS/2 or VGA 
compatible boards at a high resolution 

mode l ike 800 x 600 and 1024 x 768 

(non-interlace). 

The FLEXSCAN 9070 provides a 

16- inch screen, large enough for 

GAD/CAE and 3-D projections, yet 

small enough to fit comfortably into 

your home work space. 

NANJ10® 
NANAO USA CORPORATION 

1024 dots X 768 lines Graphics (Non-interlace) 
AutoCAD 

Also, for your convenience, a l l  

controls and switches, including the 

alternate video i nput, are located 

within easy reach on the front panel. 

The FLEXSCAN 907.0 is compatible 

with a wide range of IBM, Apple, and 

other products, allow you to use 

all of today's popular programs- - -at 

a resolution that looks l ike a mi l l ion. 

FLEXSCAN .. 
IMODELI9070S 
e iBM VGA(PS/2), 8514/A, PGC, EGA 

compatible and GAD/CAE use. 

e Apple Mac. ll and SuperMac Spectrum 

compatible 

e Max. 1280 dots x 800 lines high resolution 

e1024 dots X 768 lines display on 

Non-Interlace signal delivers flicker-free 

high-res graphics 

e 20kHz to 50kHz horizontal scan automatic 

adjustment. 50Hz to 80Hz vertical scan 

automatic adjustment 

e16 inch, 0.31mm dot pitch and newly 

developed XF(Extended Field) Gun to 

obtain both brightness and sharp focus. 

• Front mounted controls including the input 

signal select switch between 2 video input. 

e Selecting white or Amber displays colored 

application in shades of gray or amber 

• Tilt -Swivel stand standard 

Specifications are subject to change without notice. 

23510 TELO AVE. ,SUITE 5 TORRANCE, CA 90505 
PHONE (213) 325-5202 FAX (213) 530-1679 

APPLE. Macintosh D are registered tradomruks ot AI)Oie ComputC!<S Inc. ARTIST. ARTIST I Plus. ARTIST 10. ARTIST 10/16 are ua<Semarks ol Control S�stems Inc. IBM. IBM 
PC, XT, AT and PS/2 are registered trademarks ol lntematiooal Business Machines Colpewalion. SuPOfMac •s a uademask ot Supe�Mac Technology. SuperEGA HiRes. 
SuperVGA and Supe�VGA HiRes 11111 lrack!morks ol Genoa System COIPOfatoon. Orchid Designer VGA. Ckchid Designer VGA·2. T�boEGA and TurboVGA are lrademarks.ot 
Orchid Technology. Paradise VGA Professional Card. Paradiso VGA Plus Card and Autoswitch EGA rue trademarks ot Paradrse Systems. Inc. Pruadise SY'otems is a 
registered trademark of Paradise Systoms, lne. VEGA Deluxe and VEGA VGA are trademarks ot Vidoo· soven Inc. Mothous Is 11 registered trademruk ol Matheus Cor-poration. 
lmagraph is a trademark ot lmagraoh Corpc-rotlon. AutoO:::AD Is 11 roglstorud tmdumark ot Autodusk Inc. GEM Is a registered trademark of Digital Research Inc. Lotus and 
1·2·3 are registered trademarks of Lotus DovoiOIJ(llont Corporation. SigmaVGA and SigmaEGA are uadomarks ol Sigma designs, Inc. FLEXSCAN is a trademark of NANAO 

CORPORATION. NANAO is a registered tmdem:uk ol NANAO CORPORATION. 
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Choosing between 

the Compaq SLT /286 

and the Ogivar 286 

means defining 

your needs 

Jeff Holtzman 

The Compaq SLT/286 (left) and the Ogivar 286. 

SYSTEM REVIEW 

Laptop 
Di lemma 

L aptop computers appear to be di­
verging into two groups. The 
first group , typified by the 
Compaq SLT/286, offers bat-

tery power for computing wherever you 
are. The second group, including the 
Ogivar 286, is constrained by the need 
for AC power but usually offers an im­
proved display using a plasma or electro­
luminescent screen.  

Compaq's new SLT/286 combines a 
VGA-compatible backlit supertwist LCD 
screen, a 12-MHz 80C286, a decent key­
board, a fast hard disk drive, expand abil­
ity, ease of servicing, and intelligent 
energy management. It 's all packed into 
a diminutive case that occupies about as 
much space as two IBM Technical Refer­
ence manuals and weighs about as much 
as three bricks. Its only flaw is its cost, 
which approaches the five-digit mark for 
a fully expanded configuration. 

Ogivar' s  286 is a more traditional en­
try. From a distance, the machine bears a 
strong resemblance to Toshiba's T3 1 00 
and T5 100 series. It ' s  an AC-power-only 

machine with an EGA-compatible plas­
ma display , a 12 .5-MHz 80286, and an 
unusual keyboard that supports a French 
character set. 

The Basics 
The SLT /286 comes in two configura­
tions: the Model 20 ($5399) and the 
Model 40 ($5999). The two machines are 
identical except for the hard disk drives-
20-megabyte and 40-megabyte, respec­
tively. Both drives have average access 
times under 30 milliseconds and 1 -to-1 
interleaving. You can upgrade a Model 
20 to the larger drive, but it' l l  cost you 
$ 1399, more than twice the difference in 
price between the Models 20 and 40. 

Both Compaq models include as stan­
dard equipment a 1 .44-megabyte floppy 
disk drive; 640K bytes of memory; a 
serial port; a parallel port; ports for an 
external VGA monitor, external floppy 
disk drive or tape backup unit, external 
keyboard, and external numeric keypad; 
and a specia l  port  that a l lows the 
SLT/286 to dock with a desktop expan­
sion chassis. The machine runs at either 
8 or 1 2  MHz, keyboard-selectable. 

Compaq says that the expansion chas­
sis provides two standard 16-bit slots, as 
well as connectors for a standard VGA 
monitor, an Enhanced keyboard, and a 
printer. Unfortunately, the expansion 
chassis was not available for this review. 

Compaq also offers several internal 
expansion options:  a second serial port 
or a 2400-bps Hayes-compatible modem; 
up to 3 megabytes of memory , which can 
be configured as either extended or ex­
panded (EMS 3 .2) memory; and a math 
coprocessor, either an 8-MHz 80287 or a 
12-MHz 80C287 .  Compaq has adapted 
its version of OS/2 1 .  0 Standard Edition 
for the SLT/286. 

The ! -megabyte memory boards mea­
sure about 3 V2 by 1 \4 inches and are pop­
ulated on both sides with surface-mount 
chips. The boards plug into a small edge 
connector that provides the sole mechan-

continued 
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Compaq SLT/286 

Company 
Compaq Computer Corp. 
20555 FM 1 49 
P.O. Box 692000 
Houston, TX 77269 
(71 3) 370-0670 

Components 
Processor: 1 2-MHz 80C286; socket for 
1 2-MHz 80C287 or 8-MHz 80287 
Memory: 640K bytes, expandable to 
3.6 megabytes 
Mass storage: 1 .44-megabyte floppy 
disk drive; 20-megabyte (Model 20) or 40-
megabyte (Model 40) hard disk drive 
Display: 1 0-inch diagonal VGA­
compatible backlit supertwist LCD 
Keyboard: 82 keys 
1/0 interfaces: DB-9 RS-232C port; DB-
25 parallel port; VGA port; DB-37 external 
disk or tape port; expansion chassis 
port; external keypad connector 

Size 
4% x 81/2 x 1 3112 inches; 1 4  pounds 

Software 
I ncludes setup, disk cache, and 
expanded memory driver 

Documentation 
Getting Started; System Overview; 
Keyboard User's Reference; User 
Programs Reference; 1 2-MHz 80C287 
Coprocessor Installation G uide; External 
Storage Module User's Guide; 
Asynchronous Communications Board 
I nstallation Guide; Mass Storage Device 
I nstallation Guide; Quick Reference 
G uide 

Price 
Model 20: $5399 
Model 40: $5999 
System as reviewed: $83 1 6  

Inquiry 852. 

ical support. With the cover in place, it's 
impossible for a module to pop out of a 
slot. 

My review machine (valued at slightly 
more than $8000) was a Model 40 with 
the internal modem, 2 megabytes of ex­
pansion memory, and no math copro­
cessor. Compaq also supplied a copy of 
MS-DOS 3 .3 1 .  

During the course of testing, the origi­
nal machine developed problems with 
the display memory , so Compaq sent a 
replacement Model 20. I disassembled 
both mach ines ,  swapped hard disk 
drives, and transferred the modem and 
memory boards over to the new machine. 
In that way I found out that servicing the 
SLT/286 is a snap. 
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Company 

R E V I E W 

LAPTOP DILEMMA 

Ogivar 286 

Ogivar Technologies, I nc. 
7200 Route Transcanadienne 
Ville Saint-Laurent 
Quebec, Canada H4T 1 A3 
(51 4) 737-3340 

Components 
Processor: 1 2.5-MHz 80286; socket for 
80287 coprocessor 
Memory: 640K bytes, expandable to 
4.6 megabytes 
Mass storage: 720K-byte 31/2-inch 
floppy disk drive; 40-megabyte hard disk 
drive 
D isp lay: 1 0-inch diagonal EGA­
compatible plasma 
Keyboard: 84 keys 
1/0 interfaces: DB-9 RS-232C port; DB-
25 parallel port; EGA port; external disk 
port; one expansion slot 

Size 
4 x 1 4  x 1 3  inches; 1 4  pounds 

Software 
MS-DOS 3.3; Fastwire I I  

Documentation 
User's Guide; MS-DOS User's Guide 

Price 
System as reviewed: $4995 

Inquiry 853. 

The standard configuration of the 
Ogivar 286 ($4995) includes a 40-mega­
byte hard disk drive, a 720K-byte 3 1h­
inch floppy disk drive, 640K bytes of 
RAM,  MS-DOS 3 . 3 ,  and a copy of 
Fastwire II, a file transfer utility. Op­
tions include an expansion chassis, an 
external floppy disk drive, modems, a 
battery pack/auto power adapter, and ex­
pansion memory. The motherboard can 
hold as much as 2 .6  megabytes of mem­
ory; an expansion slot can hold an addi­
tional 2 megabytes. 

Compaq Features 
The SLT/286 is innovative. It has a modi­
fied clamshell design, and the display 
screen tilts up from the rear to reveal the 

detachable keyboard. You can use the 
machine without removing the keyboard, 
but its height above the desk makes this 
uncomfortable . The rechargeable bat­
tery , which weighs about 2 pounds, is lo­
cated beneath the keyboard; two latches 
allow you to change batteries quickly. 

The floppy disk drive is on the left, the 
carrying handle is in the middle, and a 
second drive bay is on the right. The 
power switch and power input jack are lo­
cated on the left side of the machine; the 
modem (or second serial) port is located 
on the right. All six external ports are lo­
cated on the rear; unlike some laptops, 
the SLT/286 has a flip-down cover that 
protects the ports from the elements. 

Unlike many laptops, the SLT's carry­
ing handle is positioned so that the ma­
chine does not hang awkwardly to one 
side when you're carrying it. Beneath the 
handle is a standby-power push button 
and several LEDs: a power indicator, 
separate hard disk and floppy disk drive 
activity indicators, and a low-power indi­
cator. The floppy drive indicator turns 
orange when a 720K-byte disk is being 
accessed, and green for a 1 .44-megabyte 
disk. The power and low-battery indica­
tors flash at various rates and in various 
combinations when the SLT/286 is in 
standby mode or when the battery starts 
to run down. 

The SLT/286 weighs 14 pounds; the 
rechargeable battery accounts for 2 
pounds. The external AC adapter adds 
another 2 pounds. In contrast, a Tandy 
Model 100 with power pack and spare 
batteries weighs less than 3 pounds . 
Using the SLT/286 on your lap or carry­
ing it for long distances will try you 
physically. 

Ogivar Features 
On the outside, the Ogivar 286 bears a 
strong resemblance to Toshiba's  AC­
powered machines. The case features a 
clamshell design in black plastic . The 
floppy disk drive is mounted on the right 
side, the hard disk drive is mounted on 
the left within the case, and a small fan 
located at the rear cools the internal 
components . 

The machine comes standard with 
640K bytes of memory , serial and paral­
lel ports, and a port for an external disk 
drive. In addition, the machine has one 
proprietary expansion slot; currently , 
Ogivar sells a 2400-bps modem, !-mega­
byte and 2-megabyte memory cards, and 
an interface to an external expansion 
chassis. The expansion chassis can ac­
cept one standard 16-bit expansion card. 
Ogivar also sells an external battery pack 

continued 



Compaq SLT/286 , Ogivar 286 
APPLICATION-LEVEL PERFORMANCE 

WORD PROCESSING Compaq Ogivar DATABASE Compaq Oglvar 
XyWrlte Ill + 3.52 Me d./Large Med./Large dBASE II I+ 1 . 1 

Load (large) : 1 5  : 1 3  Copy 1 :09 :55 
Word count :05/:36 :05/:34 Index :08 :21  
Search/replace :08/:31 :08/:31 List 1 :07 1 :53 
End of document :03/: 1 9  :02/: 1 9  Append 2 : 1 6  1 :57 
Block move : 1 2/: 1 2  : 1 2/: 1 2  Delete :02 :03 
Spelling check : 1 5/1 :55 : 1 5/1 :49 Pack 1 : 47 1 :38 

Microsoft Word 4.0 Count :05 : 1 8  
Forward delete :23 :23 Sort 1 :04 1 :24 

Aldus PageMaker 1 .0a 
Load document : 1 0  :20 0 Index: 1 .95 1 .34 
Change/bold :40 :41  
Align right :29 :31 SCIENTIFIC/ENGINEERING Compaq Ogivar 
Cut 10 pages :25 :28 AutoCAD 2.52 
Place graphic :07 :07 Load SoftWest 3:41 3:40 
Print to file 2:42 2:48 Regen SoftWest 3:26 3:25 

Load StPauls 1 :03 1 :01 
0 Index: 1 .77 1 .75 Regen StPauls :58 :54 

Hide/redraw 49: 1 9  46:07 
SPREADSHEET Compaq Oglvar STATA 1 .5 
Lotus 1-2-3 2.01 Graphics 1 :38 1 :57 

Block copy :06 :05 A NOVA :59 :57 
Recalc :03 :02 MathCAD 2.0 
Load Monte Carlo :23 :24 IFS 800 pts. 2:02 1 :54 
Recalc Monte Carlo : 1 2  : 1 1  FFT/IFFT 1024 pts. 2:26 2 : 1 6  
Load rlarge3 :06 :06 
Recalc rlarge3 :02 :02 0 Index: 0.61 0.62 
Recalc Goal-seek :06 :05 

Microsoft Excel 2 .0 COMPILERS Compaq Oglvar 
Fill right :09 :09 Microsoft C 5.0 
Undo fill 3:27 3: 1 4  Xlisp compile 6:08 7:03 
Recalc :01 :03 Turbo Pascal 4.0 
Load rlarge3 :38 :38 Pascal S compile :06 :07 
Recalc rlarge3 :02 :02 

0 Index: 1 .69 1 .45 
0 Index: 1 .67 1 .63 

All times are in minutes:seconds. I ndexes show relative performance; for all indexes, an 8-MHz IBM PC AT= 1 

LOW-LEVEL PERFORMANCE1 

CPU Compaq Ogivar DISK I/O Compaq Ogivar 
Matrix 7.74 7 .27 Hard Seek' 
String Move Outer track 3.33 3.31 

Byte-wide 53.88 50.22 Inner track 3.35 3.33 
Word-wide: Half platter 9.05 9.98 

Odd-bnd. 53.88 50.24 Full platter 1 0 . 1 0  1 6.65 
Even-bnd. 26.97 25. 1 2  Average 6.46 8.32 

Sieve 49.27 46. 1 2  DOS Seek 
Sort 38.94 36.29 1 -sector 1 3.30 1 5.05 

32-sector 1 9.99 61 .09 
0 Index: 1 .59 1 .70 File 110• 

Seek 0.21 
FLOATING POINT Read 0.61 

Compaq Ogivar Write 1 .06 
Math N/A N/A 1-megabyte 

Error2 Write 4 . 1 4  
Slne(x) N/A N/A Read 3.48 

Error 
e •  N/A N/A 0 Index: 1 .77 

Error 

0 Index: N/A N/A 

NIA=Not applicable. 
1 All times are in seconds. Figures were generated using the 808818086 

versions ( 1 . 1 )  of Small-C. 

0.21 
0.80 
1 .06 

7.96 
7.42 

1 . 1 9  

2 The errors for Floating Point indicate the difference between expected and 
actual values, correct to 10 digits or rounded to 2 digits. 

3 Times reported by the Hard Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currently set to 1 00). 

' Read and write times for File 110 are in seconds per 64K bytes. 
5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 

faster performance. 

VIDEO Compaq Ogivar 
Text 

Mode O 5.97 
Mode 1 5.93 
Mode 2 5.87 
Mode 3 5.88 
Mode ? N/A 

Graphics 
CGA: 

Mode 4 3.46 
Mode S 3.46 
Mode 6 3.68 

EGA: 
Mode 1 3  5.73 
Mode 1 4  6.28 
Mode 1 5  N/A 
Mode 1 6  6.30 

VGA: 
Mode 1 8  6.61 
Mode 1 9  3.79 

Hercules N/A 

0 Index: 1 .43 

CONVENTIONAL 
BENCHMARKS 

7.21 
7.20 
6.98 
6.96 
N/A 

3.29 
3.29 
3.50 

5.05 
5.60 
N/A 
5.57 

N/A 
N/A 
N/A 

1 .38 

Compaq Oglvar 
UNPACK 41 1 1 . 12 3835.61 
Livermore Loopss 

(M FLOPS) N/A 0.01 
Dhrystone (MS C 5.0) 

(Dhry/sec) 2557 2750 

For a full description of all the benchmarks. see ' Introducing the New BYTE Benchmarks," June 1 988 BYTE. 

Compaq SLT/286 7 . 7 * 

Ogivar 286 6 • 8 * 

Zenith Supers Port 286 6.4 

IBM PS/2 Model 50 6.3 

IBM PC AT 5 

0 
Word 

Processing 

D 
Spreadsheet 

0 
Database 

0 
Scientific/ 

Engineering 

·Cumulative application index. Graphs are 
based on indexes at left and show relative 
performance. 

0 
Compilers 

Compaq SLT/286 

Ogivar286 

Zenith SupersPort 286 

IBM PS/2 Model 50 

IBM PC AT 

[J 
CPU D 
FPU 

0 
Disk I/O 

0 
Video 
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Circle 58 on Reader Service Card 

OxfmJ Erglsh Dct:.OOa)' . . . . . . . . . . . . . . . . . . . . . .  � . $ 9�5 
Comstock Stock Photography On CO . . . � . . . $ ��5 
Educorp Public Dcrnain/Shareware for the tv'ac . . . . . � $ 179 
The New Grolier Electronic Encyclopedia . . . . . . . . . . $359 
McGraw HI or BookS1elf or PGSG (Add $25 for McGraw J . . Si2E9 
The Bhe Lbrary . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�95 
Ki'HJthmer Encycbpedia of Cherrica Techrobgy . . . . . . . . . .  $845 
Registry of Mass Spectra Data . . . . . . . . . . . . . . . . . . .  $2E55 
Geovisicn US. Atlas and M�er . . . . . . . . . . . . . . . . . .  $795 !TOLL FREE ORDER LINt.. · BOO-MEGABYTe (634-2298)1 
Hitachi 1503S External CD-ROM Drive with At.dio . . . . . . $729 
1503S with Digital At.do Dutp.Jt and co-capture . . . . . . .  $1229 
Hitachi 35DOS Internal V2 Height CD-ROM Drive w/At.dlo . . $719 
NEC Intersect CD-ROM Drives for the Apple/Mac . . . . CALL 
Maxtor BOO M B  WORM Drive . . . . . . . . . . . . . . . . . $3899 
Portable 286 with CD-ROM Drive and Hard Disk . . . . . . . . . CALL 

m-Pay 1$89! p� utlty that penrits t.eer to lilY � a..dil COs Ill Ht.a:hi 

I ad cCJT'I)ilt!Je d""'� Dut!>Jt to heacp'ures cr B'!'lifer. 

aJ-Pay-IScrrpler 1$149! Sare features as DO-Pay � the <Dity to rare t•u 

. �ts m "' a..dil CO ad b'lJ bet...,en them 
aJ-Au::JiJFile ($149! Autarat.Caiy creates dat<Dase reccrds of � )<ll' a..dil CO� CD P f>Jcms ycu to store a prefenred lilY seq..ence fer ea::h dS<. 

Aut.araoc recogrit.Cn of co� Creates DBase cCJT'I)ilt!Je reccrd� 

=�;.;·r.=-;;_-,-,-·o.. Products I INTERNATIONAL ORDERS A SPECIALTY I 
International Agents: aF roN offa's : 
���bt K�o�;; Mtmor Farm �:�!�11111 I Clm.1thJ ServCes. 

�Mr��5 fs�er Salisbury ���. �c�h0arfa ��8� 5� Tel 09BO-BB2B90 TeL 03-817-5933 ' 

People are talking about us. 
When professional FORTRAN programmers develop or port 
large programs they use Lahey's F77L-EM/32 and F77L-EM/16, 
PC Magazine's 1988 Technical Excellence Award Winners. 
F77L-EM/32 is a fast 32-bit protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-EM/16 
gives 80286 users the power to create 15 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANSI 77 Standard, VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 

Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Comfluter Systems, Inc. P.O. Box 6091 , Incline Village, NV 89450 

Tel :  (702) 831-2500 FAX: (702) 831-8123 Tlx: 91 02401256 
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that can power the unit for about 50 
minutes. 

The motherboard can hold as much as 
2 .6  megabytes of memory. Machines 
sold with less than the maximum are not 
field-upgradable; you must return the 
machine to the factory. Alternatively, 
you can install a ! -megabyte or 2-mega­
byte expansion card, but this means you 
give up use of the expansion slot. 

The carrying handle runs the full 
length of the machine and is comfortable 
if you don't have to carry the computer 
for an extended length of time. An op­
tional carrying case is available. Like the 
SLT/286, the Ogivar 286 weighs in at 14 
pounds. 

LCD versus Plasma 
The SLT/286 display measures 10 inches 
diagonally and has the standard contrast 
and brightness controls.  Attaining a suit­
able display angle is easy because the 
hinge rotates smoothly through a full 
1 80 degrees . The surface of the display is 
highly reflective, so glare could be a 
problem; however, its smooth rotation 
makes it easy to compensate. 

You can set the SLT /286 up to display 
dark characters on a light background or 
light characters on a dark background. 
The default is light on dark; unfortu­
nately, there is no simple way to alter the 
default values without going through the 
setup program and rebooting. The ma­
chine does not provide any warning if 
you close the display without turning off 
the power. 

The color of the display resembles tie­
dyed denim; intensity varies in different 
portions of the screen. You can compen­
sate for (but not eliminate) those varia­
tions using the contrast and intensity con­
trols.  Although noticeable, the problem 
is not hard on the eyes. 

Compaq supplies a utility for mapping 
colors to intensities; the program can be 
used from the command line or loaded as 
a TSR program. Although no commer­
cial software presently supports it, the 
SLT/286 can display 1 6  shades in a CGA­
style 320- by 200-pixel mode. However, 
only eight shades are available in the 
high-resolution VGA modes. 

The SLT/286 has an external analog 
VGA port that drove an NEC MultiSync 
monitor without problems. A pair of hot­
key combinations let you switch between 
the LCD and the external monitor. 

The Ogivar plasma display measures 
10 inches diagonally and is quite legible, 
with a resolution of 640 by 400 pixels. 
Basically, it provides EGA compatibil­
ity ; the 50 extra scan lines (standard 

continued 



es! the Phenomenal VGAWONDER does it all at IBM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1 : 1  interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 
run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI­
FREQUENCY MONITORS. Although these features are expected from 
ATI they are Naf AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! VGAWONDER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 

Circle 31 on &ader Service Card 
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o
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VENTURA-Xerox Corp. ; HERCULES-Hercules Computer Technology Inc.; 
IBM, VGA, EGA, CGA -International 
Business Machines Corp. 

Technology you can !'!!f!!· 
ATI Technologies Inc. 

3761 Victoria Park Ave., Scarborough, Ontario 
Canada M1W 3S2 Telex: 06-966640 (ATI lOR) 

Tel: (416) 756-0718 Fax: (416) 



31% 

Which 
computer 
publication 
do you find 
most useful? 

According to 5,600 
CO MD EX/Fall 
attendees polled 
at the show, 
BYTE is the 
most useful! 

BYTE PC PC Info PC PC Computer Any 
Mag Week World World Tech World Mac 

Mag 

W are not machine-specific. The 
growing trend towards the use of 

more than one microcomputer 
standard requires a publication which 
covers them all. There's only one. 
BYTE. And as the trend continues, the 
need for machine-specific magazines 
diminishes. Go with the trend-go with 
BYTE! 
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EGA has 350 lines) provide greater verti­
cal character separation, which enhances 
readability. The extra lines also allow 
for underlined text (standard EGAs do 
not provide the underline attribute) . The 
Ogivar 286 has an external EGA port; 
unfortunately , the underline attribute 
does not show up on an external monitor, 
contrary to what the user's guide states.  

On-screen text can appear "normal" 
(with low and high intensity , as used by 
an application), low intensity only , high 
intensity only, or swapped (low is high, 
and vice versa) . You control those attri­
butes from the keyboard and define de­
fault values using the setup program. 

The plasma display has no gray scal­
ing, so applications that run in color must 
map colors to pixels that are either on or 
off. Ogivar supplies two programs that 
allow palette mapping. Both of these pro­
grams can be loaded as TSRs; you can 
pop up one at any time-even over graph­
ics programs-to map colors interactively. 
With the other, you specify the color 
mapping on the command line, and when 
you press a hot key, the display hardware 
is reprogrammed to force that mapping. 
This capability is useful after loading an 
application that sets its own colors. 

Two other utilities let you vary the 
number of screen lines. One limits the 
screen to 350 scan lines. That's useful ,  
because when a l l  400 lines are used in  
graphics modes , images designed for 
350-line EGA resolution are stretched 
vertically. A circle, for example, looks 
like an ellipse standing on end. A corre­
sponding utility restores full 400-line 
resolution . 

A push button in the display lets you 
blank the screen at any time, but the but­
ton's  value is questionable: The screen 
remains blank I only as long as the button 
is pressed. The machine does not auto­
matically shut' off when you close the 
cover with the power on. 

Removable Keyboard 
The SLT/286's 82-key removable key­
board is about three-fourths of an inch 
thick and quite light ( 1 1/z pounds) . It has 
rubber nonskid feet and levers for prop­
ping the keyboard up . However , the 
levers have only a single latch position 
that raises the keyboard to a steeper than 
usual angle. Hence, keys in the rows far­
thest from the palms are higher than 
usual. As with the display, the problem is 
not severe. However, in the propped po­
sition, the keyboard blocks the floppy 
disk drive when the keyboard abuts the 
system unit. 

All keys have a satisfying feel and an 
continued 
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Advantages are 

enhanced by Tatung 

VGA provides 

significantly higher 

resolution . In fact , 

image clarity is 37 % 

higher than EGA. And 

while EGA gives you 

16 on-screen colors, 

VGA puts 256 colors 

(from a palette of 

262,144 colors) on 

a monitor's screen 

at a time. Distortion , 

ghosting, and even 

eye fatigue is sharply 

reduced . In text 

modes, characters 

(even those with 

descenders like y, p 

and g) are more clearly 

defined thanks to a 

9 x 16 dot matrix. But, 

while the monitor is a 

vital part of a VGA 

system, we think the 

real key is the VGA 

card that goes with it. 

The Tatung VGA card 

is all performance 

Ours is a 16-bit 

graphics array board 

with a single high 

speed, register com­

patible, VGA chip ... a 

graphics controller 

that 's incredibly fast 

(it has a bandwidth 

more than 7 times that 

of other VGA boards)! 

You can access this 

speed through the 

16-bit data path to 

display memory, BIOS 

ROM , and 1/0. Our 

exclusive SwiftWrite 

makes the wait state 

virtually non-existant. 

More? With 16 colors, 

reso lution increases to 

800 x 600. On-board is 

a 256K DRAM; and the 

card is backward com­

patible with EGA, CGA, 

MDA and Hercules 

graph ics standards. 

Tatung Monitors 
Tatung bundles 

deliver the new standard provide superior value 

We offer the broadest By bundling VGA 

line of VGA mon itors monitors and cards , 

available; 5 newly styled Tatung puts VGA 

and engineered 
within the reach of 

monitors. Each model everyone. In most 

provides 640 x 480, cases , the Tatung VGA 

640 x 350 lines of 
bundle will cost no 

graphics resolution; more than EGA 

720 x 400 lines for 
packages! That's why 

text. Tatung's new 
we believe that feature 

VGA monitors offer a for feature, dollar for 

broad range of 
dollar, the Tatung VGA 

features that con-
bundle represents in-

tribute to their 
comparable value. The 

superior value: dark, kind of value only the 

non-glare CRT's, auto- largest manufacturer 

matic vertical sizing of monitors in the 

encoding, multi-color world can deliver. 

text or reverse video 

switch , 110/220V swit­

chable power supply, 

removable tilt/swivel 

bases ... all supported 

by Tatung's full year 

warranty. 

In addition, Tatung 

offers users a huge 

advantage: a Tatung 

VGA bundle is 100% 

IBM;rM VGA compati­

ble and more ... your 

investment in software 

is fully protected. 

Tatung offers 

guaranteed compatibility 

Whenever a new stan­

dard is introduced , 

system users have a 

justifiable concern 

about software com­

patibility. That's why 

Tatung offers a unique 

guarantee*: if you 

note any software in­

compatibilities within 

the 1 year warranty 

period, Tatung will 

correct them free of 

charge within 30 days, 

otherwise the full 

value of the Tatung 

VGA card will be 

refunded. 



electronic click. The Num Lock, Caps 
Lock, and Scroll Lock keys each have an 
LED. The keys themselves are full-size, 
except for the Fn key and the arrow keys. 
Although the keys' spatial arrangement 
is intuitive, their small size makes them 
hard to use. In addition, I occasionally 
bumped the left arrow key with the right 
side of my right hand. 

Unfortunately, the Control key was 
moved from its normal position (on En­
hanced keyboards) beneath the Caps 

R E V I E W 
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Lock key to a point below the A key. The 
result is that you must curve the little fin­
ger of your left hand inward, beneath the 
palm, rather than outward. It's not im­
possible to adapt, but there's no excuse 
for moving a frequently used key to yet 
another position. 

The keyboard also provides an em­
bedded number pad beneath the 7, 8, and 
9 keys. You access the embedded func­
tions using the Fn key. The arrangement 
is a little confusing, because some keys 

STOP 
and compare our quali_!y and prices! Owr 5+�d� are 1fkw Of+WnJ: . .  
42+ Meg 1 2  MHz 286 

EGA Color System $1 850 
• Samsung 14" EGA Color Monitor 
• 1 2  MHz PC·AT Computer 
• Baby AT Case wijh Key Lock, Turbo, Power and 

Hard Drive LEOs 
• Everex Enhanced Auto Switch EGA Card 640 x 480 
• Intel 80286 CPU 
• Multi-speed 6/8/1 0/1 2 MHz 
• Keytronics 101  Enhanced Keyboard 
• 640k Memory Expandable to 1 Meg 
• 200 Watt Power Supply 
• Seagate Model ST251 42+ Meg Hard Disk Drive 
• 5v.'' 1.2 Meg Floppy Drive 
• Western Digijal 2 Hard Disk and 2 Floppy Controller 

with Cables 
• Serial/Parallel & Game Port 
• 80287 Math Co-Processor Slot 
o Complete Operations Manual 
• One Year Warranty 
• Clock, Calendar & Battery Backup 

Wrth EGA Multisync (Analog) 600 x 560 . . . . . . .  $2045 
Wrth Monochrome + 40 Meg (ST-251 ) . . . . . . . .  $1495 

42+ Meg 1 6  MHz 286 
EGA Color System $2250 
Same System as Above with the Following Differences: 
• Running at 21 MHz 
• 0 Waij State 
• 1 6  MHz PC· AT Computer 
• Multi-speed 8/16 MHz 
• Landmar!( Test of 21 MHz 
• 1 Meg Memory Expandable to 8 Meg 

on the Motherboard 
• EMS 4.0 

Wijh EGA Multisync (Analog) 600 x 560 . . . . . . . $2445 
Wrth Monochrome + 40 Meg (ST-251) . . . . . . . .  $1895 \oos 3.3: $79 oos 4.0: $109 \ 

All Systems Also Available with VGA 

ieee , i n c .  
1 7 1 20 DALLAS PARKWAY, SUITE 2 1 2  

DALLAS, TEXAS 75248 

286 16 MHz 0 Walt State Running at 21.0 MHz 

42+ Meg 20 MHz 386 
EGA Color System $2995 
o Samsung 1 4" EGA Color Monitor 
o 20 MHz 0 Waij State Computer 
o Everex Enhanced Auto Switch EGA Card 640 x 480 
• AT Case with Key Lock, Turbo, Power and Hard Drive 

LEOs (Tower Case Available) 
• Intel 386·20 CPU (not a 386· 1 6) 
o Keytronics 101 . Enhanced Keyboard 
o 1 Meg Memory 
o 220 Watt Power Supply 
o Seagate Model ST251 42+ Meg Hard Disk Drive 
o 5'/•" 1 .2 Meg Floppy Drive 
o Western Digital 2 Hard Disk and 2 Floppy Controller 

with Csbles 
o Serial/Parallel & Game Ports 
o Math Co-Processor Slot 
o Complete Operations Manual o One Year Warranty 
o Clock, Calendar & Battery Backup 
o EMS 4.0 

Wrth 386·20 MHz EGA Mullisync (Analog) BOO x 560 . . . .  $31 90 

-r; Orin-, (fiff 
1�21�931�3777 

TERMS: One year warranty (12 months parts/12 months labor). 30 day money-back guaranl&e(excluding shipping 

charge). We accept VIsa, MaaterCard, Dlseover{add 3% lorcredH cards), cashier's check, money order, wire transfer and 
pernonal checks (personal checks, please allow 1 o working days to clear). Shipping and insurance extra. Prices and 
availability subject to change wHhout notice. IEEE reserves the right to substHute equivalent or better products. No COO's 
accepted. 15% restocking fee on unauthorized returns. IBM XT /AT are trademarks of IBM Corp. HOURS: {Central Tlme) 9 
am.·7 p.m. Mon.·Frt., 9 a.m.·5 p.m. sat. 
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have four functions. For example, the 7 
key normally generates 7 and &, depend­
ing on whether a Shift key is pressed. 
When you press Fn, the 7 key generates 7 
or Home, depending on the state of the 
Num Lock key and the Shift keys . For 
basic cursor movement, I found that 
using Fn (with Num Lock off) and the 
embedded keys is more efficient than 
using the miniature cursor keys. 

Another flaw is that, like the Control 
key, the Fn key is much too small, and its 
location is terrible. There's room for it 
next to the Control key ; since the Control 
key is undersized anyway, why not put 
the Fn key where you can reach it? 

Bilingual Keyboard 
Although the Ogivar 286 performs at 
roughly the same level as the Compaq, 
using it is difficult because of the key­
board's poor layout. For example, the In­
sert and Delete keys are inexplicably lo­
cated to the left of the space bar. The 
cursor keys are arranged in a nonintuitive 
shape that makes them nearly impossible 
to use. An extra key (backslash/vertical 
bar) is located between Enter and the 
quote key. Page Up and PageDown are lo­
cated right by Enter, but End and Home 
are in the function-key row. The func­
tion keys themselves are offset one posi­
tion to the left from where they're nor­
mally located. 

There is an embedded numeric keypad 
beneath the 7,  8, and 9 keys; the indica­
tors for Num Lock, Caps Lock, and 
Scroll Lock are in a row beneath the tilt­
up display. Other indicators show the sta­
tus of power, hard and floppy disk drive 
access, and the "non-ASCII" key. The 
latter indicates that the French character 
set is active; a similarly labeled key just 
to the right of the space bar activates the 
French mode. In this mode, pressing the 
? key produces an ASCII character 130 
and, with the Shift key, an ASCII 135 .  

You can create other accented charac­
ters with two keystrokes by pressing an 
accent key followed by the desired vowel. 
This feature is very handy if you work in 
French; if you never do, and you don't 
want to go into non-ASCII mode acciden­
tally (a likely possibility due to the loca­
tion of the non-ASCII key) , you can dis­
able the key using the ROM-based setup 
program. 

Disk Drives 
The SLT/286 uses a Citizen floppy disk 
drive and a Conner 40-megabyte hard 
disk drive. Compaq rates the SLT/286's 
hard disk drive as having a 29-millisec­
ond average access time; the Coretest re-

continued 
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ported a value of 24.4 ms, a 6-ms track­
to-track seek time, and a data transfer 
rate of 640K bytes per second. All three 
figures would be better than average for a 
desktop AT compatible; in a portable, 
they're outstanding. 

A rear-panel port lets you add an ex­
ternal floppy disk drive or a tape backup . 
However, the drives are expensive ($275 
for a 5 �-inch drive) and require a spe­
cial external storage module-a $299 op­
tion. The 40-megabyte tape drive is 
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somewhat more reasonable at $799, but 
the module is also required with it. In ad­
dition, the module accepts only one de­
vice-either the floppy disk drive or the 
tape backup. Optionally, you can boot 
from an external floppy disk drive. 

The Ogivar's floppy disk drive is a To­
shiba, and the hard disk drive is by Mat­
sushita. The hard drive has a fast average 
seek time-about 33 ms, according to the 
Coretest. However, its overall through­
put is a disappointing 1 66K bytes per 

the Tel� 
modem 
��imply ate t II up our a a. 

Our patented Model 2496 data 
compressing modem was the only 
2400 bps unit included in this 
evaluation of 9600 bps dial modems. 
And it was judged the surprise of the 
lot! 
Just imagine what our 9600 bps 
modem can do . . .  dial data 
throu�hput up to 38,400 bps. 
What s more, the Telcor Model 2938 
also talks to 300, 1 200 and 2400 bps 
modems and fully supports MNP 
Levels 2-6. 
The Telcor Model 2938 outperforms 
any other dial modem in the world. If 
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John H. Humphrey and Gary S. Smock 
High Speed Modems 
June 1988, Byte Magazine 

you find that hard to believe, prove it 
to yourself. Order a pair at $1 195 
apiece and try them for thirty days. 
High speed file transfer software for 
your PC-AT is included. 
Call us toll free in the U.S. at 
1 -800-826-2938. Elsewhere call 
1 -508-653-3995. VISA and 
Mastercard accepted. Also available 
through local distributors. 

TELCOR 
SYSTEMS 
CORPORATION 

the world's fastest 
dial modems 
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second, not much better than an 8-bit XT 
controller. 

A rear-panel floppy disk drive port 
lets you add an external 360K-byte 5 1A ­
inch floppy disk drive ($530). Unlike the 
Compaq, the Ogivar 286 doesn't require 
an external storage module. 

Power Concerns 
Compaq provides a number of features to 
help you manage the SLT/286's energy 
store . You can press the front-panel 
standby button to cut off power to the 
SLT/28 6 ' s  major subsystems :  CPU/ 
memory , screen, hard disk drive, and 
modem. In standby mode, the power 
LED blinks; you can restore normal op­
eration at any time by pressing the stand­
by button again. 

The SLT/286 also provides several 
automatic energy-saving features. One 
will place the machine in standby mode 
if the system has been inactive (i .e . ,  no 
use of disk drives, I/0 ports, keyboard, 
or modem) for a preset period of time. 
Another turns off the hard disk drive if it 
hasn't been accessed recently. Another 
blanks the screen. The time-out values 
for all three energy-saving features are 
defined using the setup program. You 
can also change the values temporarily 
by using a utility program (PWRCON); 
rebooting restores the default values. 

The setup program also allows you to 
determine whether the optional modem 
is to be powered when you boot. The 
PWRCON program lets you turn modem 
power on and off as desired. 

When battery power does start to run 
down, the SLT/286 provides two stages 
of warnings, Low Battery I and II. Stage 
I is initiated when approximately 10 per­
cent of battery power remains; Stage II, 
when 5 percent is left. 

You can connect the AC adapter while 
the SLT/286 is running, but to switch 
battery packs, you must power down. 
The SLT /286 handles connecting and 
disconnecting the adapter while in  oper­
ation without a hitch. 

Another innovative feature of the 
SLT/286 is the battery charger/ AC adapt­
er. It switches automatically between 
1 10- and 220-volt systems, and it can 
"quick-charge" a battery in 1 'h to 3 
hours. In addition, you can charge the 
nickel-cadmium battery while you' re 
working on the machine. 

The adapter's connector is polarized, 
so there is no danger of inserting it into 
the SLT/286 backward. The adapter has 
two LEDs; one indicates when it is con­
nected to AC power, and the other indi­
cates when it is quick-charging. 

continued 
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Diamond Scan 14 
Auto-Tracking 
800 x 600 pixels (digital, analog, monochrome) 
330 x 500 pixels (composite NT SC) 

Diamond Scan 20A 
Auto-Tracking 
800 x 600 pixels (digital, analog, monochrome) 
1024 x 800 pixels (maximum) 

Actual unretouched screen images 
Monitors shown with optional bases 

A Clear View To Monitor Quality 

As for battery life,  Compaq claims the 
SLT/286 can run for about 3 hours with­
out needing a charge. To test that clai.m, I 
set up GrandView to save to disk auto­
matically every 5 minutes, and I set the 
disk time-out to 1 minute (the mini­
mum). I was able to use the machine for 
about 2 1h hours continuously. With the 
modem turned on, battery life decreased 
to about 1 \12  hours. 

The Ogivar 286 is essentially an AC­
power-only machine. The power de­
mands of a plasma display prohibit the 
use of a reasonable-size internal battery. 
An external battery pack is available, but 
the price is a daunting $655.  

Beneath the Keyboard 
The Compaq is built like a Swiss watch. 
All  subassemblies fit well and are logi­
cally integrated into the main chassis. A 
modular design makes servicing (i .e . , 
module swapping) fast and easy. 

The chassis is actually composed of 
several modules, each of which consists 
of a printed circuit board encased in a 
lightweight aluminum box. The base is a 
1h- inch-thick box that contains the 
motherboard; the disk drives, modem, 

188 B Y T E  • MARCH 1 989 

R E V I E W 

LAPTOP DILEMMA 

power module, and memory-slot cover 
all plug into various card-edge and dual­
row header connectors. 

The motherboard measures about 12 
by 7 Vz inches and occupies most of the 
base surface. It is built almost entirely 
from surface-mount devices; the excep­
tions are the BIOS EPROMs and the math 
coprocessor socket, which are standard 
DIPs. The CPU is an 80C286, and it is 
socketed. Most of the LSI ICs other than 
the RAM and CPU bear Compaq logos. 

The motherboard in the review ma­
chine was labeled Rev. G; even so, there 
were three engineering-change jumpers 
and two 'A -watt resistors hand-soldered 
to the rear side ofthe board. 

Although the Ogivar electronic subas­
semblies are well made, mechanical inte­
gration is only fair, making this machine 
difficult to disassemble for servicing. 
The Chips & Technologies system-sup­
port ICs provide memory and I/0 inter­
facing; the BIOS (3 .02J) is by Award 
Software. 

On the Bench 
The two machines are roughly compara­
ble in speed; the Zenith SupersPort 286, 

the Mitsubishi 286, and even the 12 .5-
MHz 80386-based GRiDCase 1 530 have 
similar performance ratings. 

The Ogivar' s  raw CPU performance 
exceeds the SLT/286's by about 7 per­
cent. However, Compaq's high-perfor­
mance subsystems help balance overall 
system performance. The SLT/286's  
hard disk drive is  faster than the Ogivar's 
by almost 50 percent, and that allows it 
to surpass the Ogivar 286 in almost all 
application categories. The disk-inten­
sive database tests, for example, really 
reflect the low-level disk benchmarks in 
that the SLT /286 is about 45 percent 
faster than the Ogivar 286. In the other 
application-level benchmarks ,  the two 
machines were nearly identical, but be­
cause of the SLT/286's better disk drive 
performance, its overall application in­
dex was about 13 percent better than the 
Ogivar 286' s .  

Compatibility Testing 
I successfully ran the fol lowing software 
packages on both machines: SideKick 
L56b, PCED LOla, AutoSketch 1 .0 1 ,  
Fastwire II, WordPerfect 5 .0 ,  WordStar 
5 .0, Lotus 2 .0 1 ,  VP-Planner 1 .0, Turbo 



Only one supplier of color monitors offers the widest 
selection of features and operating flexibilities in the market 
today. 

Circle 296 on Reader Service Card (DEALERS: 297) 

with the resolution and size to fit your specific needs. This 
includes the Diamond Scan Series of 14" ,  16" and 20" auto­
tracking monitors, some with microprocessor-enhanced 
programmable display settings. All at very competitive prices. That company is Mitsubishi Electronics. 

Mitsubishi<l> delivers the reliability and performance 
that can meet your color information display requirements 
today as well as tomorrow. Larger screen sizes, truer colors, 
and optimum resolutions make your work easier-and far 
more productive. 

To get a clear view of monitor quality and value, look 
to Mitsubishi. 

For product information or nearest authorized 
Mitsubishi Electronics sales representatives, please call 
1-800-556-1234, ext. 54M. In California, call l-800-441-2345, 
ext. 54M. Mitsubishi Electronics America, Inc. ,  Computer 
Peripherals Division, 991 Knox Street, Torrance, CA 90502, 
(213) 217-5732. 

Whether your requirements call for fixed-frequency 
graphics standards, like EGA and VGA, or multiple­
frequency performance, Mitsubishi has the color monitor 

XC1410C/Xt1430C 
EGA Compatible 
640 x 350 pixels 

And Value. 

Pascal 4.0, Procomm Plus l . l A ,  and 
Ken Skier's No-Squint Laptop Cursor 
1 .09 . I also ran Windows 286 version 
2 . 1 ,  with PageMaker 3 .0  and Designer 
1 .2 ,  without problems on the Compaq. 

I was able to successfully install and 
run IBM's  OS/2 1 . 1  (Presentation Man­
ager) on the Compaq; of the four AT 
compatibles that I happened to have in 
the office at the time, it was the only one 
that would run PM. I got an error mes­
sage about the COM 1 :  serial port not in­
stalling, but a Microsoft Serial Mouse 
worked fine from that port. There was 
not enough memory on the Ogivar to run 
PM or Windows. 

User's Perspective 
The Compaq SLT /286 comes closer to 
my idea of perfection than any other bat­
tery-powered portable on the market. Al­
though the display doesn't have as much 
contrast as a real CRT, it's good enough 
to work on all day without eyestrain. The 
screen is legible in bright sunlight and in 
a dark room. The eight-level gray scaling 
allows you to run software set up for a 
color monitor without fiddling with a 
mapping utility, and that 's  a real plus. 

Compatibility/Resolution 
Screen Mask VGA 1024 1280 

Mllsublshl Size Horizontal Pitch Apple l l 
Model (Inches) Scan Frequency (kHz) (mm) NTSC CGA EGA Std. Ext. Mac II J�z) �o:.tl 
Diamond Scan 1 4  14/13V 15.7 - 36 auto-tracking 0.31 . . . . . . 
(AUM1381A) 

Diamond Scan 16L • 16/15V 30- 64 auto-tracking 0.31 . . . . . 
(HL6605TK) 

Diamond Scan 20A 20/19V 
(HA3905ADK) 

15.7-36 auto-tracking 0.31 . . 0 . . 
Diamond Scan 20L • 20/19V 30- 64 auto-tracking 0.31 . . . . . 
(HL6905TK) 

XC1429C 14/13V 31.5 0.28 . 
XC1410C 14/13V 22 or 15.75 0.40 . . 
XC1430C 14/13V 22 or 15.75 0.31 . 0 

• Microprocessor-enhanced programmable display se111ngs 

© 1988 Mitsublshi Electronics America, Inc. 

6 MITSUBISHI " ELECTRONICS 
Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. 
Screen images produced with permission from the following companies (trademarked software package name follows company 
name): Autodesk, Inc. (AutoShade); Computervision Corporation (Personal Designer); Computer Friends, Inc. (Modern Artist), 
SuperMac Software (Pixe/Paint); Three1D1Graphics, Inc. (Perspective); Microsoft Corporation (Excel Version 2.0). 
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However, the Compaq's LCD screen 
has long-persistence imaging, so scroll­
ing text and moving graphics images 
leave a trail. That can be bothersome­
for example, if you're used to reading in­
formation coming by modem from an on­
line service. 

The plasma display on the Ogivar is 
readable in almost any light, but you are 
limited to monochrome EGA operation, 
although you can experiment with color­
mapping utility software. 

The Compaq's keyboard has a few 
flaws, but they're tolerable. The Ogivar 
keyboard has major flaws that are really 
a pain. However, the Ogivar does make 
working in French painless. 

The SLT/286's automatic drive time­
out saves battery power, but it can be 
frustrating to wait for the disk to come up 
to speed every time you save your work. 

Compaq's  documentation is typically 
well done, with lots of illustrations and 
clear explanations .  Ogivar's documenta­
tion is not as extensive or as polished as 
Compaq's.  It covers only the basics, and 
it lacks an index. 

The base price for an SLT/286 with a 
40-megabyte hard disk drive is $5999; a 

similarly e quipped Ogivar 286 costs 
$4995 . By contrast, the comparable Ze­
nith SupersPort 286 costs $5599 . The 
SLT/286 outperforms both machines, 
and it has the advantage of battery power 
and a much better screen (the Zenith pro­
vides only CGA compatibility). 

A fully expanded SLT/286 with a 
modem, a math coprocessor, maximum 
memory (3 .6  megabytes), and an expan­
sion chassis costs more than $ 10,000. 
However, the machine could do double 
duty on the desktop and in the field. 

Both machines have comparable per­
formance. In terms of overall quality, 
the Compaq SLT/286 holds the edge over 
the Ogivar 286. In terms of price, the 
Ogivar 286 takes the lead. Deciding be­
tween the Ogivar and the Compaq comes 
down to whether you prefer an umbilical 
cord to AC power or if you want your 
computing on the go. • 

Jeff Holtzman owns Publishing Con­
cepts, a firm that specializes in evalua­
tion, verification, and documentation of 
high-technology products. He lives in 
Ann  A rbor,  Michigan ,  and can be 
reached on BIX c/o "editors. " 
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Extend the versatility 

of your computer 

Jeff Holtzman 

From left to right: Omni-Bridge, Mux Card, 
and CompatiCard I .  

HARDWARE REVIEW 

Advanced 
Floppy Disk 
Drive Control lers 

H ow do you share information 
stored on incompatible disk 
formats? For occasional use, 
transferring files via an RS-

232C hookup suffices, but for everyday 
use, you'll want to install in your PC a 
floppy disk drive for each desired disk 
format. Doing so with a modern 80286-
or 80386-based IBM PC AT compatible 
may be as simple as installing a new disk 
drive and running your machine's setup 
utility. It's not so simple, however, with 
older PCs, XTs, or compatibles based on 
the 8088. One solution is to install an ad­
vanced floppy disk drive controller card. 

For this review, I looked at the Sysgen 
Omni-Bridge, the MicroSolutions Com­
patiCard I, and the Manzana Mux Card. 
All these cards offer increased versatility 
for the older PC. Each board has certain 
advantages and disadvantages. Their fea­
tures are summarized in table 1 .  

Upgrade Path 
To add a new drive type to an older XT 
compatible, you must add the new or sec­
ondary controller, select nonconflicting 

I/0 port  addresses ,  instal l  a device 
driver, and upgrade the DOS version for 
your system. 

I installed the Sysgen Omni-Bridge 
and the M icroSolutions CompatiCard I 
as secondary controllers and connected 
both 1 .2-megabyte (Fujitsu) and 1 . 44-
megabyte (Manzana) drives to each. As 
part of the testing procedure, I installed 
and ran all the cards in both an AST Pre­
mium/286 and an IBM PC XT, both run­
ning PC-DOS 3 . 3 .  

Unlike the others, the Manzana Mux 
Card is not a disk drive controller, but a 
bus multiplexer with simple logic (gates 
and latches) that allows you to connect 
more than two drives to a single floppy 
disk drive controller. It has limitations: It 
cannot control 1 .2-megabyte drives, and 
it can control only 720K-byte drives on 
XT machines. 

In both machines, I connected the 
Mux Card to the pre-existing controllers: 
a Western Digital combined hard disk/ 
floppy disk drive controller in the Pre­
mium/286, and a generic multi-I/O card 
in the XT. 

I had no trouble formatting and using 
boatable high-density 3 Vz-inch and 5 14 -
inch system disks using DOS's native 
FORM AT/S command with both the 
Omni-Bridge and the CompatiCard. 
After some initial setup difficulties, I got 
the same results with 720K-byte disks on 
the XT and 1 .44-megabyte disks on the 
Premium/286 using the Mux Card. 

All three boards are half-length and fit 
into either an 8-bit or a 16-bit bus slot. 
Each is built using traditional DIP tech­
nology; al l  three exhibit high-quality 
components and workmanship. The Sys­
gen card had one engineering-change 
jumper soldered to two pins of an IC on 
top of the board. 

MicroSolutions CompatiCard I 
The CompatiCard I is the most versatile 
floppy disk drive controller on the mar­
ket. At $ 175,  it's also rather expensive, 

continued 
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CompatiCard I Omni-Bridge Mux Card 

Type Advanced floppy disk drive Advanced floppy disk drive Floppy disk drive multiplexer 
controller controller 

Company MicroSolutions Computer Products Sysgen, Inc. Manzana MicroSystems 
1 32 West Lincoln Hwy. 556 Gibraltar Dr. P.O. Box 2 1 1 7  
DeKalb, IL 60 1 1 5  Milpitas, CA 95035 Goleta, CA 931 1 8  
(81 5) 756-341 1 ( 408) 263-441 1 (805) 968-1 387 

Features As many as four internal drives in Allows you to add one or two Runs one or two 1 .44-megabyte 
360K-byte, 1 .2-megabyte, 720K- drives in any format internally, and drives off an existing AT controller 
byte, and 1 .44-megabyte formats one or two externally 

Size Half-length Half-length Half-length 

Hardware Needed 8-bit or 1 6-bit slot and cables 8-bit or 1 6-bit slot and cables 8-bit or 1 6-bit slot and floppy disk 
drive controller 

Software Needed DOS 3.3 or higher for best DOS 3.3 or higher for best DOS 3.3 or higher for best 
performance performance performance 

Options CompatiCard I I :  $ 1 25 lnternal 1 .44-megabyte drive: 3rd Internal (720K-byte) drive: 
MatchMaker: $1 49 $250 $299 
Macintosh external drive: $239 Bridge-Tape: $695 3rd Internal Plus (1 .44-megabyte) 

drive: $340 
3 FIVE.SYS software: $75 

Documentation 36-page booklet 44-page booklet 60-page booklet 

Price Adapter card with software: $1 75 Adapter card with software: $95 Adapter card with cables 
(cables extra) (cables extra) 

Inquiry 855. Inquiry 856. 

Table 1: Each advanced floppy disk drive controller or multiplexer can handle 
a specific number and variety of floppy disk drives. 

5V4·inch 3Y2·inch Max no. 
of drives 

RAM 
(bytes) 

360K· 1 .2-Mb 720K· 1 .44-Mb Int. Ext. Total 
byte byte 

Mux Card Yes No Yes 
CompatiCard I Yes Yes Yes 
Omni-Bridge Yes Yes Yes 

• Only in AT or with high· density controller in XT. 

but you get what you pay for. The Com­
patiCard accepts eight types of drives­
four types of 5 1A-inch drives, three types 
of 3 112 -inch drives, and 8-inch drives. All 
standard IBM formats are supported, as 
are several proprietary formats. 

The CompatiCard lets you install up to 
four drives, each of which can be of any 
supported type. Appropriate connectors 
are supplied so that up to four drives can 
be installed internally; a standard 37-pin 
D connector provides for one or two ex­
ternal drives. 

You can install the CompatiCard as 
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used 

2 2 2 7K 
Yes 4 2 4 1 2K 
Yes 2 2 4 9K 

your primary floppy disk drive control­
ler or as a secondary controller. In fact, 
you could install as many as four Com­
patiCards in a single PC, providing a 
total of 1 6  disk drives . 

To install the CompatiCard, you set 
two jumpers that determine its 110 port 
addresses, and then connect cables from 
your drives. The card provides both an 
edge-card connector and a 34-pin dual­
row header strip to connect drives 0 and 
I .  Another header strip allows connec­
tion to drives 2 and 3; that strip is wired 
in parallel with the external D connec-

and software: $70 

Inquiry 857. 

tor. Last, you insert the card into a va­
cant slot. 

If the CompatiCard is the primary 
controller, and if your BIOS supports the 
format of your new disk, installation is 
complete. Otherwise, you'll have to alter 
your CONFIG.SYS file so that DOS will 
load a device driver. 

You use CCDRIVER.SYS to specify 
the address (0 to 15) ,  the type (0 to 7), 
and, optionally, the step rate ( 1  to 32) of 
each drive attached to the CompatiCard. 
So, to add 1 .2-megabyte (type 2) and 
1 .44-megabyte (type 7) drives, I used 
DEVICE = CCDRIVER. SYS/6,217, 7. 

If you use DOS 3 .2  or higher, and if 
DOS's DRIVER.SYS and CCDRIVER 
.SYS are located in the same directory , 
CCDRIVER.SYS will load DRIVER. 
SYS and use it to process requests from 
the DOS disk-manipulation programs 
(e .g . , FORMAT) . Otherwise, you ' l l  
have to format disks with CCFORMAT. 
COM , and the other DOS programs 
(e.g . ,  COPYDISK) may not work. The 
two drivers together occupy just under 

· 12K bytes of RAM. 
The CompatiCard's documentation is 

brief but logical . If you comprehend the 
basic issues, the documentation is suffi-



MASTER THE "NEW ELECTRONICS" WITH McGRAW-HILLS 

Contemuormy Electronics Series 

The fast, 
easy and low cost way to meet 

the challenges of today' s electronic 
innovations. A unique learning series 
that's as innovative as the circuitry it 
explains, as fascinating as the 
experiments you build and explore! 

From digital logic to the latest 32-bit 
microprocessor, you master one subject at 
a time with the McGraw· Hill Contem· 
porary Electronics Series. Fifteen 
unique Concept Modules, sent to 
you one every 4-6 weeks, give you 
a handle on subjects like opto­
electronics, transistors, integrated 
circuits, logic circuits, and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience . . .  a non-traditional 
approach to the most modem of 
subject matter. 

Unique Interactive Instruction 
Your learning experience is 

reinforced through the integration 
of vividly illustrated text with 
actual electronic experiments. 

With each module, 
you also receive a McGraw· Hill 

Action Audio Cassette. Each tape is a 
dynamic discussion that drives home the 
key facts about the subject. Indexed 
binders preserve backup material, notes 
and tapes for convenient referral. 

Understand digital logic . . .  
microprocessors . . . and more. 

McGraw· Hill's Contemporary 
Electronics Series is an extraordinary 
opportunity to update your understanding 
of today' s most important technological 

changes in 
electronics. Use the Series to 

start from scratch or update your 
knowledge. 

Perform experiments in contemporary 
electronics. 

Throughout your series, laboratory 
experiments reinforce every significant 
point. This essential experience . . .  
dynamic, hands-on demonstrations of 
theory in practice . . .  will help you master 
principles that apply all the way up to 
tomorrow's latest VLSI (very large scale 
integrated) circuitry. 

See other side for more details � 

YE S f I'm interested in learning contemporary electronics and would like to examine the first module 
, in the series. If I decide to keep it, I will pay just $19.95 plus $2.25 shipping and handling. I will 

then receive future modules automatically, one every 4 to 6 weeks. Each of the 15 modules in the series is $19.95 
plus $2.25 shipping and handling, and comes on the same 15-day Free Examination basis. There is no minimum 
number of modules that I must buy, and I may cancel at any time simply by notifying you. 

If I do not choose to keep the first module, I will return all materials in good condition and pay nothing. Future 
modules will be canceled, and I will be under no further obligation. 

N�e --------------------------------------------------
!Please Print) 

Address -------------------------------------------------

City _______________________ State ____________ Zip __________ _ 

Phone No. 
All orders subject to approval and payable in U.S. funds only. Available in U.S. and Canada only. 2080-039 



Your adventure begins with Module 1 
With your first module, you'll use 

the latest digital integrated circuits to 
build an oscillator circuit that demon· 
strates digital signals-verified visu· 
ally by the flash of light emitting 
diodes (LEDs). 

You'll learn concepts applicable 
to all electronic circuits. With the first \ 
module, you will be able to identify the \ 
major passive components like resistors, \ 
capacitors, inductors, diodes and trans· \ 
formers, and active components such as 
transistors and integrated circuits. 

Each module adds more to your 
expanding lmowledge of the new 
electronics. You'll cover every important 
subject in contemporary electronics: 

• Combinational logic 
circuits (ROMs, PLAs, 
decoders, etc.) 

\With your first module, you 
get easy-to-follow text and \interactive audio instruc­

tion. Plus you build 
_ this solderless bread-l"ll!;g� , boarding system, 

' - • , � which you'll use 
throughout the ; 
Series to construct 
electronic circuits 

and bring con­
cepts to life. 

• Digital logic 
• Digital gates (TIL, CMOS, ECL, 

• Circuit analysis, AC . ---:::::::=�!!!!!>��-.._.__ ... __ _.,.;,. theory, LCR networks -
NMOS) 

• Flip-flops, counters, and registers 
• Op-amps and applications 
• Power supplies (plus IC and switching 

regulations) 

Working with 
actual electronic 
components, 
you discover 
first-hand the 
operation of the 
circuitry found in 
contemporary 
electronic 
devices. 

• Transistors (bipolar and FETs, diodes, 
thyristors) 

• Integrated circuits (linear and digital) 
• Oscillators and function generators 
• Modulation and demodulation 
• Optoelectronics 
• Digital multimeters and scopes 
• Microprocessors 
• Electronic troubleshooting 
• Data communications 
• Robotics and industrial controls 
• and more! 
For anyone interested in electronics 

The Contemporary Electronic Series 
is designed for anyone from hobbyist to 
professional. It's for you if you're looking 
for new fields of interest . . .  if you're a 
teacher who wants an update in contem· 
porary circuits . . .  an industrial manager 

SEND CARD TODAY FOR YOUR FIRST MODULE! 

or supervisor . . .  a doctor, an engineer, a 
chemist, or anyone who finds electronics 
playing an increasingly important role in 
their work. It's even for electronics engi· 
neers, technicians and scientists who feel 
their training needs freshening up. It's the 
quickest, most convenient, and probably the 
least expensive way to do it. And the only 
one that gives you hands-on experience. 

15 day no-risk trial 

We invite you to prove to yourself 
that the Contemporary Electronics Series 
is all we say it is . . .  without risk and 
without committing yourself in any way. 
Return the reply card and we'll send you 
the first module for a free, 15-day examina· 
tion. If you're not absolutely certain that 
this is an enjoyable as well as highly effec· 

tive way to learn, simply return 
the module to us. 

If you want to continue, 
- - - - - - - - - - - - - - - - - - -1 we'll ship the remaining modules 

automatically, about once a 
month, for only $19.95 plus $2.25 
for shipping and handling. 

BUSINESS REPLY MAIL 
F I R ST C L ASS M A I L  P E R M I T  N O . 1 0008 WAS H I N G T O N .  D. C . 

POSTAGE W I L L  BE PA I D  BY A D D R E S S E E  

McGraw-H il l  Continuing 
Education Center 

3939 W i sco n s i n  Ave n u e  
Was h i n g t o n ,  D . C .  2007 7-9265 
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I I I I I I I I I I 
I 

Return the postage-paid reply 
card today! And let McGraw-Hill 
guide you into the fascinating 
world of Contemporary Electron· 
ics. If the card has been used, write 
us for ordering information. 

�· ,l,;j McGraw-Hill . ,j� 1 .  M • Continuing Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

Send card today for your 
first module! 
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Floppy Disk Drive Problems 
F our types of floppy disks and four 

corresponding disk formats are 
commonly used in the IBM world: the 
360K-byte and 1 .2-megabyte 5 1A -inch 
formats, and the 720K -byte and 1 . 44-
megabyte 3 Vz-inch formats. For either 
disk size, it is impossible to read the 
high-density disks in the low-density 
drives. In the other direction, although 
it 's  possible to read from and write to a 
360K-byte floppy disk in a 1 .2-mega­
byte drive, the results are unreliable; 
you can, however, reliably read from 
and write to a 720K-byte disk in a 1 .44-
megabyte drive. 

So, to read all four types of disks, you 
really need three disk drives : 360K­
byte and 1 .2-megabyte in the 5 1A -inch 
size, and 1 .44-megabyte in the 3 Vz-inch 
size. But, depending on the type of PC 
you have, adding disk drives may not be 
simple. 

As you might expect, there are two 
types of problems: software and hard­
ware. You can resolve software prob­
lems by adding a new BIOS, a new ver­
sion of DOS, a device driver, or some 
combination thereof. Hardware prob­
lems can be resolved by substituting a 
new floppy disk drive controller for 
your present one, or by adding a second­
ary controller. 

Software Limits 
Because of the way disk formats evolved 
over time, most PC and XT compatibles 
have built-in BIOS support for only the 
360K-byte and lesser (e . g . ,  1 60K- , 
l80K-, and 320K-byte) formats. Most 
AT compatibles have built-in support 
for both the 360K-byte and the 1 .2-
megabyte formats; newer ATs also sup­
port one or both of the 3 Vz-inch for-

cient. Novices, however, may need help . 
I found the company ' s  technical-support 
staff knowledgeable, polite, and easy to 
reach . 

A stripped-down version of the card 
(CompatiCard II) is also available for 
$ 1 2 5 ;  i t  suppor t s  only two i nternal  
drives, but they can be any standard 
type. The CompatiCard II can function 
as a primary or secondary controller . 

Sysgen Omni-Bridge 
The Omni-Bridge is a semi-intelligent 
disk drive controller that can function as 
a primary or secondary controller. It can 

mats. You can determine which formats 
your AT supports by running its setup 
program. 

Even without built-in BIOS support, 
you can install a new-format floppy 
disk drive in an old machine by adding a 
software device driver. DOS versions 
3 . 2  and higher include a device driver 
called DRIVER.SYS, which supports 
newer disk formats ,  depending on the 
version of DOS . Most drive vendors sell 
similar drivers . 

There are several disadvantages to 
the device-driver approach, however. 
First, the machine will be unable to 
boot from the drive because it will not 
know how to read the drive until after it 
has loaded the device driver. Therefore, 
a drive without built-in BIOS support 
cannot be installed as drive A. Further, 
the driver eats up precious RAM, typi­
cally about 1 0K bytes. On the other 
hand, a software driver can be upgraded 
more easily than a driver in ROM or 
EPROM . 

You may also have to upgrade your 
version of DOS to take advantage of all 
the features of the newly added drive. 
DOS versions under 3 .0  support the 
360K-byte and lesser formats; DOS 3 .0  
and 3 . 1  support the 1 .2-megabyte for­
mat; DOS 3 .2  adds the 720K-byte for­
mat; and DOS 3 . 3  adds the 1 .44-mega­
byte format. 

To use DOS ' s  FORMAT, DISK­
COPY , DISKCOMP,  and , in  some 
cases, BACKUP and RESTORE pro­
grams, you have to use a version of DOS 
that directly supports the desired for­
mat. Generally, however, even without 
a higher version of DOS, you'll be able 
to format disks with a special utility 
supplied by the disk vendor, the control-

control as many as four drives in all stan­
dard formats ;  however, only two drives 
can be mounted internally. 

Like the CompatiCard, The Omni­
Bridge includes its  own on-board LSI 
disk drive-controller IC. In addition, the 
board has an EPROM with part of the 
driver code. The value of this 8K bytes of 
firmware is  questionable, however, be­
cause, even with it, you still have to load 
a device driver that occupies about 1 OK 
bytes of RAM. If the EPROM contained 
the entire device driver, you could boot 
from a drive not supported by your BIOS 
and save the RAM as wel l .  

ler card vendor, or a third party. Creat­
ing bootable system disks may take sev­
eral steps, however. 

Hardware Limits 
Even with the right software, you must 
also have the right hardware. Standard 
PC and XT floppy disk drive controllers 
are limited to a data transfer rate of 
250K bits per second; this is not high 
enough for the high-density ( 1 .2-mega­
byte and 1 . 44-megabyte) formats ,  
which require either a 300- or 500-Kbps 
rate, depending on drive speed. The sit­
uation is somewhat better with AT-com­
patible disk drive controllers, which are 
designed for al l  three data transfer 
rates . 

Another variable is the number of 
drives a controller can support. You can 
connect as many as four drives to IBM's 
standard PC/XT floppy disk drive con­
troller, but only two can be mounted in­
ternally. Many clone controllers sup­
port two internal drives and no external 
drives. 

Most controllers (floppy disk drive­
only and combination hard disk/floppy 
disk drive) for ATs support only two 
drives. You can add a secondary con­
troller that uses different I/0 ports, but 
a device driver will be necessary to 
communicate with the CPU. 

Cabling may also be a problem. Add­
ing a secondary or specialty controller 
may require an extra-long data cable, 
and the cables that come with some ma­
chines won't  reach. You may also need 
a Y adapter to supply power to a new 
drive. To avoid disappointment and un­
necessary delays, make sure you ac­
quire the appropriate cables when order­
ing the other components. 

To install  the board, you run a setup 
program that shows you how to set the 
on-board DIP switches (eight positions in 
two DIPs) ; the switches specify drive 
types, BIOS and I/0 port addresses, and 
so on. Then you insert the card in your 
PC and run a cable to your drive(s) . Both 
edge-card and header strips are provided 
for the internal drives . 

A n  Install program will  modify your 
CONFIG . SYS file, or you can do so 
manually, using information in the man­
ual . After rebooting, the new drives are 
available for use. 

continued 
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Macintosh Disks 

N ot on! y are there four types of DOS 
disks, now there are also Macin­

tosh disks to contend with. With care, 
it's possible to transfer PageMaker, Ex­
cel, and even some text files between 
the two environments without losing any 
essential information. But what do you 
do if you're creating PageMaker files on 
a PC and want to print them at a service 
bureau that accepts only Mac-format 
disks? 

MatchMaker 
One solution is to add an external Mac 
drive to your PC. MicroSolutions sells a 
half-length card called the MatchMaker 
($149) that lets you do just that. Match­
Maker uses its own 1/0 ports and has no 
connection whatsoever with the PC's 
disk drive controller. The card goes into 
an empty 8-bit or 16-bit expansion slot; 
the drive plugs into a 19-pin D connec­
tor through which it obtains power and 
exchanges data. You also need an exter­
nal Macintosh drive, of course. 

MatchMaker uses a TSR program 
called MAC.COM that occupies about 
35K bytes of RAM. MAC.COM pro­
vides a set of DOS-like commands 
(e.g. , MCOPY, MDEL, and MRD) for 
manipulating Macintosh disks-those 
with both the flat (Macintosh File Sys­
tem) and the hierarchical (Hierarchical 
File System) directory structures . The 
Macintosh drive is designated as drive 
M. So, for example, to copy MYPC­
FILE to a Mac disk, you 'd  type:  
C > MCOPY MYPCFILE M: . Wild 
cards are acceptable in filename speci­
fications (e. g . ,  MYPCFILE.*) .  Be­
cause Macintosh filenames can be 
longer than eight characters and can 
also include illegal DOS characters, the 
program truncates long filenames and 
genera]] y translates illegal characters to 
an underline character. 

Because the M drive is simulated, it's 
not available to normal DOS commands 
or other programs.  So you couldn't do 
this: XCOPY M:* .  * C: \ MACFILES. 
MatchMaker would be much more use­
ful if the M drive were accessible at the 
DOS level . 

As with the CompatiCard, the Omni­
Bridge lets you use DOS's disk-manipu­
lation programs if you are running DOS 
3 .2 or higher. Otherwise, you must use 
OFORMAT . COM. In the latter case, 
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Deluxe Option Board 
Central Point Software ( 15220 North­
west Greenbrier Pkwy. , Suite 200, 
Beaverton, OR 97006, (503) 690-8090) 
has been selling the Copy II PC Deluxe 
Option Board ($159) for several years as 
a means of backing up copy-protected 
software. The Deluxe version lets you 
use Macintosh disks in an IBM-type 
720K-byte or 1 .44-megabyte 3 V2-inch 
disk drive. 

You install the Deluxe Option Board 
between your current controller and 
your disk drive(s). Central Point specif­
ically warns that some Alps and Mitsu­
bishi drives cannot read and write Mac­
intosh disks reliably. If you're in the 
market for a drive, and you're consider­
ing using it to trade files with a Macin­
tosh, the company recommends using 
Citizen, TEAC, and Toshiba drives, in 
either the 720K -byte or 1 .44-megabyte 
format. 

Next, you load a memory-resident 
program called MCP.EXE that occu­
pies less than 1 K byte of memory. It pro­
vides a set of commands similar to those 
provided by MatchMaker (MCD, and so 
on) . However, with MCP.EXE, you re­
fer to a device by its DOS designation. 
For example , MCP MFORMAT A :  
would format a disk in physical drive A. 

Neither product can rename a file or a 
directory on a Mac disk. More signifi­
cantly, neither deals with the problems 
of data translation. You 'II need a third­
party program to convert WordStar 
files to Mac Write, for example. 

I used both products over a period of 
several months with varying degrees of 
success. I had occasional problems with 
MatchMaker; it seems that the external 
drive is not well shielded, so it some­
times picked up stray electromagnetic 
interference from my NEC MultiSync 
monitor (a veritable "radio station") ;  
the effects depended on whether the 
drive was located on top of the Pre­
mium/286 or beside it (i.e. , further 
from the monitor) . 

The Option Board also failed occa­
sionally, especially when accessing the 
inner tracks. 

other DOS programs (e.g . ,  DISKCOPY) 
may not work correctly. 

The documentation is rather confus­
ing on a number of points. For example, 
the manual refers to any drive after the 

first two logical drives (A and B) as ex­
ternal drives, whether they 're actually 
installed in the chassis or in an external 
case. This can be confusing. 

Manzana Mux Card 
Manzana sells a number of disk drive 
products, separately and bundled in vari­
ous combinations .  The core of the line is 
the Mux Card, which lets you add a third 
(and a fourth) drive to an existing floppy 
disk drive controller with support for 
only two. 

Because the Mux Card works off the 
existing controller, it relies on simple, 
inexpensive circuitry, keeping the cost of 
the board (with cables and software) to 
$70 . However, the simplicity of the 
board precludes adding any high-density 
drive to an XT -type controller with the 
250K-bit-per-second data transfer rate. 
That means you can't use this board to 
format 1 .44-megabyte disks in an XT 
with a standard floppy disk drive con­
troller. (But you can format 720K-byte 
disks in a 1 .44-megabyte drive with a 
standard controller.) 

In addition, you can add a 1 .44-mega­
byte drive to an AT with a standard con­
troller, but the Manzana hardware and 
software doesn't support 1 .2-megabyte 
5 'A -inch drives at al l .  

For this review, Manzana supplied a 
bundled product known as the 3rd Inter­
nal Plus. It consists of a Mux Card, a 
1 . 44-megabyte drive , and a software 
driver called 3FIVE.SYS. (A 720K-byte 
version of the 3rd Internal is also avail­
able. )  Each product is sold separately ;  
even though the three are bundled, the 
documentation for each is contained in a 
separate booklet, and it' s  up to you to in­
tegrate the three. The type in the book­
lets is small ,  dense, and hard to read, and 
the information is poorly organized and 
poorly written. 

Installing the disk drive was simple 
enough, but I had a great deal of trouble 
configuring the card and getting the soft­
ware to access the drive, and I had to get 
help from the company 's  technical-sup­
port line. Fortunately,  the technician got 
me up and running quickly. 

To install this card, you must discon­
nect your current disk-to-controller cable 
and rewire things so that the Mux Card 
appears between the controller and the 
disk drives (as with Central Point Soft­
ware's Deluxe Option Board; see the text 
box " Macintosh Disk s "  at left) . The 
problem is that the written description in 
the manual is  unclear about which con­
nector goes where. You must also set a 
number of jumpers on the card, depend­
ing on the port address it uses, type of 
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cable (straight or " inch-twisted"), and 
so on. 

Then you install the device driver. 
3FIVE. SYS is available separately ;  a 
copy of it is also included with each disk 
drive and Mux Card sold by Manzana. 
The driver can function without the Mux 
Card; it would be useful if you were try­
ing to install a 3 Yz -inch drive in a system 
running an early version of DOS-one 
without DRIVER.SYS .  

Although I had trouble installing the 
Mux Card, in operation it performed 
flawlessly. 

Formats Galore 
The CompatiCard I is well documented 
and extremely versatile but expensive. 
On the other hand, the Mux Card is quite 
inexpensive, but it has limitations and is 
poorly documented. The Omni-Bridge is 
in the middle in terms of price, versatil­
ity, and documentation. 

If you're upgrading an XT-class ma­
chine, the Mux Card is not a good buy 
because of its limitations. For this pur­
pose, one of the CompatiCards or the 
Omni-Bridge would be a more appropri­
ate choice. 

If you can tolerate the documentation, 
the Mux is a good buy for upgrading an 
AT. Manzana's bundled price for the 3rd 
Internal is high, but if you're willing to 
do a little shopping around, you can buy 
the Mux Card from Manzana and a qual­
ity drive elsewhere and save more than 
$100. 

If you ' re buildi ng a system from 
scratch, want it to be able to read from 
and write to all IBM disk formats, and 
want more than two internal drives, the 
CompatiCard is the way to go. 

On an XT, the Omni-Bridge has one 
advantage over the other cards: You can 
connect one of Sysgen 's  tape backup 
units to the external DB-37 connector 
and operate it at twice the speed possible 
with a standard controller. 

Cost aside, my personal favorite is the 
CompatiCard. The documentation is  
clear , the card is well designed, and it's 
suitable for use in both XT and AT ma­
chines. If you've got an XT lying around 
your office unused, you could install a 
CompatiCard in it, along with a drive of 
each type, and then use the machine to 
transfer files among the different disk 
formats. • 

Jeff Holtzman owns Publishing Con­
cepts, a firm that specializes in evalua­
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and he can be 
reached on BIX c/o "editors. " 
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IF YOU DON'T 
LIKE IT ... 

RETURN IT 
FOR A 

REFUND! 

FACTORY -TRAINED 

TECHNICIANS 

are on hand 
to answer your 

questions! 

Card Drive 20-8225 68ms 
Card Drive 30-8438 68ms 
Card Drive 40-8450 46ms 

These Card Drives use quality MiniScribe drives. 

--"?�--

·Available for PC/XT and most Tandy models. 
·Quality engineered for reliability. 
·Auto lock feature. 
·ONE YEAR Warranty. 
·Super easy installation and setup. 
·Pre-formatted, Pre-tested and READY TO GO! 

PC/XT KITS 
20Mb ST225 half height 65ms $244 
30Mb M8438 half height 65ms $279 
40Mb M8450XT half height 46ms $3 19 
62Mb M3675 half height 61ms $379 
80Mb ST251/PS180 half height 40ms $499 
130Mb M6085/PS 1 80 full height 28ms $699 

All kits come COMPLETE with the drive, 

controller, cables, How-To Manual and 

mounting hardware. 40Mb and larger 

drives also include partitioning software . 

ALL DRIVES include AT mounting hardware and 
"Disk Manager" formatting/partitioning software!! 

40Mb Seagate ST25 1 - 1  half height 28ms $399 

7 1Mb MiniScribe M6085 full height 28ms $539 

High Capacity Drives 
160Mb MiniScribe M3 1 80E half height 1 6ms $ 1 375 
340Mb MiniScribe M9380E full height 1 6ms $2195 

High Capacity drives include an ESDI 11 1 to 1 11 high performance 

1912 W. Fourth St. Tempe, AZ 852ll1 
(602) 784-1038 
TELEX: 405765 PAX: (602) 829-9193 

South American Dl•trlbutor 
Hardware Express 
Avenue Luis Thayer Ojeda 0115L-10 
Phone (562)-2311 144 PAX (562)-2233664 
Santiago-Chile: 

Hard/Flo Controller! 

ONE YEAR Warranty 
on all products! 

- . 

MMSft �·· 
M.lAkETING COUNCIL ......... ......,._" 

Call Toll Free 1 -800-234-DISK 
International Orders: (602) 784-1038 

Order Status: 1-800-234-5197 

Never a Surcharge 
for Visa or MasterCard 

Prlcw and avalob�tty SJ�ect to 
change without notice. Al lterru ora 
NEW. 5'-' S\JchOrgo for Amor1CQ1 Ex­
PfOU and COO ordora. P.O.'a oc­
ceptod NET 20 - subject to 91. u­
charge. Add $ 1 1 .,1ppng fOfEXPII.ESJ 
APO/FPO OtdOrJ. 30 Day Guarantoo 
conditions: shipping & hcndr&ng 
charge Ia not refundob'o: product 
mwt be ul'\damogad and n octglnal 
condlllon. Hard Dri"'ol lntomol1onal ll 
a division of lnlght Olstrlb.JIIon Not­wotk. Jnc. 
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By popular demand, we've extended 
this program to April 30, 1989. 

FREE* SIVA 
386 
SYSTEM 
with the purchase of $3295++ 
of software or $4995 ++ of 
hardware. 

Standard 386 Features: 
• 32-bit Intel 80386-16 CPU. 
• 1MB of 32-bit RAM on board. 

System expandable to 16MB. 
• 8/16/20 MHz Keyboard 

selectable. 
• ST-251-1 Seagate 40MB 

Formatted 28 ms high speed, 
with ultra high speed 
Controller 1 : 1  interleave. 

• 1.2MB High Capacity 
Floppy Drive. 

• Super deluxe heavy duty 
tower case with 6 half-height 
drive openings. 

• High-resolution 12" Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules­
compatible Adapter. 

• 101 Key Enhanced Keyboard, 
Pleasant "Tactile/Click" Feel .  

• 80287/387 Math­
Coprocessors optional. 

• Fully compatible with 
virtually all XT I AT and 
386 software. 

Upgrades for your FREE 
386 System: 
• VGA Color Upgrade -

add only $495. 
• 20 MHz CPU Upgrade -

add only $195. 
• Call for all other options 

and upgrades. 

Choose Your Hardware 
A hardware purchase of $4995 or more is required 

to receive the SWA 386 System FREE. 
• QMS PS 810 Postscript Laser Printer 

• CDC WREN IV 300MB SCSI 
Hard drive with Contro1ler 

• CDC WREN III  155MB SCSI 
Hard drive with Controller 

• CDC WREN II 86MB ST506 
Hard drive with HD/FD Controller 

• Eight Port RS232 Intelligent Card 
with Xenix Driver 

• 32-Bit 8MB Memory Expansion Board 

• 

Software 
• Complete SCO Xenix System 

(including Operating System, Developing System and 
Text Processing System for 80386-based System) 

• SCO Lyrix System 

• SCO Professional 

• SCO Integra 

• SCO Foxbase Plus 
• SCO VP/IX 

(integrated DOS environment - two users) 

• Language & Development Tools 

• Networking & Communication Packages 

$5495 

$2595 

$1795 

$ 895 

$ 995 

$2997 

$1595 

$ 595 

$ 895 

$1295 

$ 995 

$ 495 

CALL 

CALL 

A software purchase of $3295 or more is required to r.eceive 
your FREE SWA 386 System. Mix and match to meet 

needs! 

Ask about our Professional Services: 
• Data Processing and Network Consulting 
• Application Development and Training 
• System Administration 
• Hardware and Software Installation & Support 
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FAX: 508-481 -2218 
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SOFTWARE REVIEW 

Extensi ble 
Text Ed itors for 
Prog rammers 

r=-��======== t lnlsh.c �---=-.,.....==---. 
tpr i ntf ( f dZ , "= = = = = = = = = = = = = = =  = =  = = =  = = = = = = = = = = = = = =  ==== =========== ====== == =\n " l : 
fprintf (fdZ , "  BYTE Benchnarks -- Uerslon 1 . 1 \n"l:  
fpr i ntf (f dZ, " =========== = = =  = = = = = =  = = =  = = = = = = = = = = = == = = = = ===== === ==========\n"l : 
fprintr (fdZ, '\n"l:  
fprintfCfdZ , "  R E S U L T S\n\n" l :  

1 •  D o  it •I 

fprintr (fdZ , "  CPU TESTS :\n" l :  
f pr i ntr ( f dZ , "----------------------------------------------------------\ n\n" l : 

if ( (adatal8 I== .Olla& (adatalll==  .91) l 
fprintf (fdZ , "  Insuffic ient �enory for �atrlx test\n\n" l :  

else{ 
natti•e=adatal91-adata I 1 I : 

fprintr (fdZ , "  natrix :  %& . Zf seconds IBn AT : 11 .&9\n",•atti•el : 
} 
fprintf(fdZ, "  String noue :\n" l :  
fprintf (fdZ," Byte-wide : %& .zr seconds IBn AT : 88 .41\n" ,adatai11l:  
fprintf (fdZ,"  Word-w ide(oddl : %& . 2f seconds IBn  AT:  88 .41\n",adata!S i l :  
fprintr lfdZ, " Word-w i de leu en l :  %& .Zf seconds IBn AT:  48 .Z&\n" , adatal&ll;  

BRIEF u2 . 1 - (c) 1984-1988 by Underllare,  Inc . Line: &9 Col : 1 5:88 P• 

Powerful embedded 

languages offer 

ultimate flexibility 

Jon Udell 

A s software gets more complex, 
it gets harder to create pro­
grams that will satisfy a di­
verse group of users. That's  

why so many application programs have 
programmable features. But when an ap­
plication caters to one particularly de­
manding group of users-program­
mers-it must offer more than just a few 
programmable features . 

I looked at four popular text editors 
that do just that-BRIEF 2 . 1 ($ 1 9 5 ,  
Solution Systems), EMACS 1 . 2  ($325 , 
UniPress), Epsilon 3 .2  ($195, Lugaru) , 
and ME 2 . 1  ($89, Magma). These edi­
tors are specialized for programmers 
editing source code, and that means 
they 're line, not paragraph, oriented. 
They all run on a standard IBM PC or 
compatible; EMACS needs at least 384K 
bytes of RAM, and Epsilon, ME, and 
BRIEF will run in 256K bytes . And 
these text editors let you customize them 
in nearly limitless ways. 

Each of them manages the complexity 

of customization by dividing itself into 
the kernel and user layers .  The kernel is 
the executable file you run from the DOS 
command line. It manages machine re­
sources, implements basic operations 
involving files, buffers, and windows , 
and supports the user layer. The user 
layer is a set of files containing code writ­
ten in the editor's extension language and 
executed by the kernel . It implements key 
bindings, search-and-replace protocols, 
and language-sensitive modes. 

This  layered architecture has two 
benefits . You're not stuck with the de­
fault user interface, and to the extent that 
it's implemented in the user layer, you 
can change it. You can also add powerful 
new features to the editor. 

Of course, you can't change every­
thing. For example, a kernel might not 
support virtual memory or limit lines to 
a certain length.  Table 1 l i sts some 
kernel-level characteristics of the four 
editors . One major difference is the way 
each editor implements an edit buffer. 
An editor that follows the EMACS tradi­
tion-like UniPress EMACS and Epsi­
lon-views a buffer as a one-dimensional 
array of characters. Other editors, in­
cluding BRIEF and ME, represent a buf­
fer as a two-dimensional array. 

That distinction has several ramifica­
tions. With the one-dimensional scheme, 
row and column coordinates aren ' t  
readily available, so EMACS and Epsilon 
report the current position in a buffer as a 
percentage of the buffer's total size. It's 
the reverse with the two-dimensional ap­
proach. The absolute index into the buf­
fer isn't at hand, but row and column co­
ordinates are, so BRIEF and ME report 
these. 

On balance, I prefer the latter ap­
proach, because two-dimensional repre­
sentation i s  useful for operations on 
rectangular region s .  BRIEF and M E  
support rectangular cut and paste, for ex­
ample, while EMACS and Epsilon don't. 
The one-dimensional method has advan-

continued 
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Table 1: Kernel characteristics. 

BRIEF EMACS Epsilon ME 

Virtual memory Yes No Yes Yes 

Line length 1 44 to 5 1 2  U nlimited Unlimited 512  

Maximum file size 64,000 lines Free memory Free disk Free disk 
space space 

OS/2 version No * No Yes Yes 

Horizontal windows Yes Yes Yes Yes 

Vertical windows Yes No No Yes 

Highlight marked region Yes No No Yes 

Multiple marked regions Yes No No No 

DOS shell Yes Yes Yes No 

DOS buffer No No Yes No 

Rectangular cut and paste Yes No No Yes 

Regular expressions Yes Yes Yes Yes 

Undo Yes Yes No No 

'The manufacturer says it is currently working on an OS/2 version of BRIEF. 

Table 2: Performance characteristics, working with a JOOK-bytefile. 

BRIEF EMACS Epsilon ME 

Read fi le 4 1 3  4 9 
Jump to end of file 1 0 0 0 

Scroll to end of file 1 7  49 25 1 9  
Search to end of file 3 9 1 2 

Write file 4 7 2 5 

Execute tag command 1 9  25 45 

· Ran out of memory using a l OOK-byte file. 

Note: Tests were conducted on a MicroServe ProPius AT with 640K bytes ol RAM and a 40-megabyte hard disk drive. 

tages, too. Since buffers and disk files 
are similar-they ' re both streams of 
bytes-you can use EMACS and Epsilon 
to edit binary files (e.g . , executables, 
databases, and so forth) in situations that 
would otherwise require a debugger. 

A BRIEF Look 
BRIEF dazzled me with its speed .  
Though i t  didn't win a l l  my benchmark 
tests (see table 2), it turned in the best 
overall  performance. But what really 
sets BRIEF apart from the others is the 
rapidity with which you can move the 
cursor around in a buffer. The program 
can speed up the rate at which keys re­
peat; when you hold the key bound to the 
next_char function, the cursor flies 
across the screen. It's so fast that I never 
had to resort to next_word. 

The program also has a great undo fa­
ci l ity . BRIEF' s  undo stack stores 30 
commands by default, and you can in-
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crease that number to 300. That means 
you can literally run the editor back­
ward, undoing the effects of previous 
commands. BRIEF restricts the undo­
able commands to those that change the 
position in or contents of a buffer. It can't 
undo operations that change the size or 
location of a window, or switch from one 
buffer to another, but it does maintain 
separate undo stacks for each active buf­
fer. (BRIEF divides the total number of 
undoable commands among the active 
buffers .) 

If you haven't used a feature like this, 
it'll take some getting used to, but you 'll 
soon be hooked. It's more than a way to 
recover from mistakes. As the manual 
points out, the undo stack makes every 
buffer location you visit an implicit 
bookmark. So when you scroll from one 
part of a buffer to another, you use undo 
to get back to your starting location. 

Like all the editors in this review, 

BRIEF keeps a circular list of buffers .  
The c o m m a n d  edi  t_next_buffer 
cycles through the list, presenting each 
successive buffer in the current window. 
The command buf_list presents the 
whole list. You can select and then edit, 
write, or delete any of the buffers in the 
list. Both functions are located in the 
user layer and rely on primitive kernel 
functions, such as next_buffer, to com­
municate with BRIEF's internal data 
structures. 

About a third of BRIEF's  commands 
are implemented that way-as user-layer 
code that calls primitive kernel func­
tions. The rest of the commands hook di­
rectly into the kernel. For example, the 
next_word command resides in the user 
layer and uses the kernel function next 
_char to do its work. But next_char is a 
command, too. You call it by pressing 
the key to which it 's bound (by default, 
the right arrow) or by naming it at the 
BRIEF command prompt . From the 
user's perspective, there is no difference 
between commands implemented in the 
user layer and those implemented in the 
kernel. 

Fetching files into buffers is some­
thing you do often enough to have an effi­
cient scheme for doing it. BRIEF cuts 
down considerably on the keystrokes re­
quired to fetch a file. When it prompts 
you for a filename, you type the first few 
characters of a name and then press the 
tab key: If the partial name is enough to 
uniquely identify a file in the current di­
rectory , BRIEF automatically completes 
it. Otherwise, BRIEF displays a menu of 
files whose names begin with the charac­
ters you 've typed, so you just point and 
shoot. 

Because BRIEF keeps a record of the 
responses to all its prompts, you can re­
call a previous response to the filename 
prompt without having to retype it. This 
is useful if you need to retrieve a file that 
you've already viewed before. The code 
that supports this behavior resides in the 
user layer. It's a well-developed package 
called the Dialog Manager, used most 
prominently by BRIEF's help facility. 
BRIEF's authors recommend that any­
one writing a user-interactive extension 
to BRIEF should use the Dialog Man­
ager, to save time and to maintain the 
look and feel of the core program. 

EMACS from UniPress 
EMACS was the slowest of the four edi­
tors . Because UniPress EMACS began 
life as a Unix program running on large 
machines, it hasn't had the kind of exten­
sive Intel CPU-specific performance 

continued 
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BRIEF 2 .1  EMACS 1 .2 Epsilon 3.2 

Type Extensible text editor Extensible text editor Extensible text editor 

Company Solution Systems UniPress Software Lugaru Software Ltd. 
541 Main St. ,  Suite 4 1 0  2025 Lincoln Hwy. 5843 Forbes Ave. 
South Weymouth, MA 02 1 90 Edison, NJ 0881 7 Pittsburgh, PA 1 52 1 7  
(61 7) 337-6963 (201 )  985-8000 (4 1 2) 421 -591 1 
(800) 821 -2492 

Format Two 360K-byte 5V4-inch Two 360K-byte 5V4-inch Two 360K-byte 5V4-inch 
floppy disks or one 3112-inch floppy disks floppy disks or one 3V2-inch 
floppy disk floppy disk 

Hardware Needed I BM PC or compatible with at least IBM PC or compatible with 384K IBM PC or compatible with 256K 
1 92K bytes of RAM and a floppy bytes of RAM and a floppy disk bytes of RAM and a floppy disk 
disk drive drive (a hard disk drive is drive (a hard disk drive is 

recommended) recommended) 

Software Needed MS-DOS 2.0 or higher MS-DOS 2.0 or higher MS-DOS 2.0 or higher 

Language C, Assembly, BR IEF Macro c c 

Documentation 1 86-page user's guide; 1 34-page generic user's guide; 1 98-page reference manual 
21 5-page macro language 1 00-page PC-specific user's guide 
reference; quick reference 

Price $ 1 95 

Inquiry 881 . 

tuning that programs born on the PC get. 
It's also the only one that doesn't imple­
ment virtual memory (though its Unix 
incarnation does) , so buffer space is 
limited to about l OOK bytes. On the other 
hand, it's the most widely available pro­
gram: It runs on dozens of machines 
under a variety of operating systems, in­
cluding DOS, VMS, and many flavors of 
Unix. 

While no speed demon, the program is 
a faithful implementation of EMACS as 
it was originally conceived by Richard 
Stallman at MIT. That means you get a 
set of default key bindings that you may 
be tempted to change but probably 
shouldn't. In an EMACS editor, you can 
do almost everything you need without 
moving either hand away from the home 
row . For example , the  commands 
forward-character and b ackward­
character are bound to Ctrl-F and Ctrl­
B, respectively. 

All the EMACS commands flow from 
the Ctrl (or Alt) keys, often in multiple 
combinations (e.g . , visit-file is bound 
to Ctrl-X/Ctrl-V) . That seems bizarre at 
first, but once you get used to it-partic­
ularly if you're a touch typist-you'll be 
amazed at what an efficient scheme it is. 
And since you use the QWERTY keys in 
conjunction with only one or two special 
control keys, your editing skills don't de-
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$325 

Inquiry 882. 

pend on any particular keyboard layout; 
that ' s  helpful in a heterogeneous com­
puting environment. 

You can, of course, reconfigure any of 
the editors reviewed here to behave that 
way. Since I favor the EMACS key bind­
ings, I did just that with BRIEF and ME 
(Epsilon already had the EMACS bind­
ings). What really makes EMACS spe­
cial is its help system. It stores the names 
of all its commands, along with their key 
bindings , in a table that you access by 
way of the apropos command. The ap­
ropos command prompts for a string, 
then pops up a buffer containing all the 
commands whose names contain the 
string. It's a quick way to locate com­
mands that work on windows, buffers, 
words, lines, or files. 

What is particularly nice about apro­
pos is that EMACS records new com­
mands-ones you add to the editor by 
way of the extension language-in the 
name table. So the help system automati­
cally tracks extensions to the editor, and 
you don't have to remember to update 
anything. Other useful help commands 
include describe-key, which prompts 
for a key and tells you what command is 
bound to it, and describe-b indings , 
which produces a complete list of com­
mands and key bindings. Unfortunately, 
UniPress didn 't  implement a related 

$ 1 95 

Inquiry 883. 

command, describe-command, which 
retrieves short descriptions of com­
mands . According to UniPress,  DOS 
users can't afford the space to store the 
text database . (Epsilon, however, does 
implement both apropos and describe­
command. ) 

UniPress EMACS completes partial 
names in a variety of contexts (as does 
Epsilon) . As with BRIEF, you can type a 
partial name and view a list of matching 
names. In EMACS editors, the list ap­
pears as a buffer rather than a menu; you 
keep adding characters to the partial 
name until it's unique. The completion 
facility works not only with filenames, 
but also with commands and system vari­
ables .  However , U n iPress E M ACS 
doesn't complete buffer names . 

Epsilon: Another 
Implementation of EMACS 
Of the four editors reviewed here, Ep­
silon most cleanly separates the user and 
kernel layers. All the Epsilon commands 
reside in the user layer; that's a compel­
l ing demonstration of the speed and 
power of EEL, Epsilon's extension lan­
guage. And Epsilon's implementation of 
EMACS outdoes UniPress's in many re­
spects: it's faster, offers more features, 
and has greater capacity. 

Only Epsilon supports a DOS process 
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ME 2. 1 

Extensible text editor 

Magma Software Systems 
1 5  Bodwell Terrace 
Mil lburn, NJ 07041 
(201) 91 2-0192 

One 360K-byte 51/4-inch floppy disk 

IBM PC or compatible with 256K bytes 
of RAM and a floppy disk drive 

MS-DOS 2.0 or higher 

c 

75-page reference manual 

Editor: $89 
Editor and source code: $ 1 89 

Inquiry 884. 

buffer. It not only shells to a spawned 
DOS process-something many pro­
grams and all the editors reviewed here 
do-but it also creates a captive DOS 
process within an editing buffer. The 
transcript of your DOS session that accu­
mulates in the process buffer is a handy 
document; it also simplifies program 
compilation from within the editor. 

Like the others, Epsilon supports lan­
guage-sensitive modes. When you fetch 
a file whose name ends with .c ,  for ex­
ample, Epsilon switches to a mode ap­
propriate to C programmi ng (i . e . , it 
indents text as you enter it according to 
one of several popular styles). Epsilon 
doesn't provide more ambitious tem­
plate-oriented features .  For example, 
BRIEF and UniPress EMACS can ex­
pand an "f' into the template of a for 
construct. I find such features intrusive 
and don't  use them, but if you feel differ­
ently , you could easily extend Epsilon to 
provide such behavior. 

Epsilon completes names in every con­
ceivable context, and when doing so it re­
quires fewer keystrokes than  does 
UniPress EMACS. But i t  doesn't attach a 
history stack to each prompt, as BRIEF 
does, and it doesn't provide an undo 
command as BRIEF and, to a lesser de­
gree, UniPress EMACS and M E  do . 
Something that compensates for the lack 

of an undo feature is the kill ring. The 
kill ring is a set of buffers used in a cycli­
cal manner by successive operations that 
delete text. The buffers in the kill ring 
aren't invisible system-only buffers. Ep­
silon displays them when you list avail­
able buffers, and you can visit them and 
retrieve text from them. 

Like the other editors , Epsilon sup­
ports keystroke macros :  sets of key­
strokes that you record, assign to a key, 
and then play back. It's a handy way to 
automate little tasks that aren't worth im­
plementing in the extension language. 
Unlike the others, Epsilon permits you to 
save these recorded sequences directly so 
you can reuse them. (UniPress EMACS 
and ME do this indirectly, by converting 
keystrokes into extension-language 
code. )  Epsilon accomplishes that by stor­
ing keystroke macros in its state file, a 
single file that contains the entire user 
layer along with extensions that you add 
to it. 

One useful command that none of the 
others have is sort-buffer, which, as its 
name suggests, sorts the lines in a buffer 
and puts the result in a new, sorted 
buffer. Another, shared with UniPress 
EMACS, lets you repeat any command a 
specified number of times. Called argu­
ment, this command prompts for a count 
of repetitions and then feeds that count to 
the next command you execute. 

Magma Software Systems' ME 
M E  has good performance and does 
everything a text editor should. Stil l ,  I 
liked it the least. ME has a weak help 
system and very poor documentation-! 
spent a lot more time getting up to speed 
with ME than with the others. I also 
didn't like the way ME organized its ker­
nel and user layers . 

The extension-language packages that 
come with ME aren't  integral to the 
product, as they are with the other edi­
tors. They demonstrate that you can use 
the extension language to add features, 
but the product itself doesn't rely on the 
extension language . A nd the add-in 
packages have a haphazard feel to them. 
Some the program's author wrote, others 
M E  users donated ,  and many were 
buggy. For example, ME's undo com­
mand, written in the extension language, 
broke when I remapped the default key 
bindings, since it records keys rather 
than command names. 

Another example illustrates why it 's 
important to implement user-interactive 
behavior in the user layer. In ME, when 
you mark a region, it prompts for an ac­
tion: You can delete, write, or copy the 
region. But because that behavior inheres 

in the kernel, you can't change it, so I 
wasn't able to rework the cut-and-paste 
facility to my liking. Primitive, atomic 
operations belong in the kernel; com­
plex, user-interactive operations belong 
in the user layer. Finally, ME doesn 't 
support file- , buffer-, or command­
name completion, so I had to do a lot of 
typing to get things done. 

Setting these caveats aside, ME has 
lots of useful features. Like BRIEF, it 
supports multiple resizable windows that 
can split the screen horizontally and ver­
tically (Epsilon and UniPress EMACS 
support only horizontal windows), and it 
permits rectangular cut-and-paste opera­
tions.  It's got a good virtual memory 
manager, so you can edit extremely large 
files. 

Like the other editors, it supports reg­
ular expressions; thus, in search opera­
tions, you can specify not just a literal 
string, but a wild-card-like pattern. For 
example, the pattern • [0-9]+  finds a 
string of digits of any length at the begin­
ning of a line. Regular expressions are 
s l i g ht l y  l e s s  powe r f u l  i n  M E  and 
EMACS than in BRIEF and Epsilon. You 
can't form a compound expression like 
[a-z] ( [0-9] I [A-Z] ) +, which specifies 
a s ingle lowercase letter fol lowed by 
either a string of digits or a string of up­
percase letters . ME supports the " I "  (or) 
symbol but doesn't let you use parenthe­
ses to specify its precedence. BRIEF and 
Epsilon do support this method of group­
ing expressions. 

ME shares with BRIEF the ability to 
associate extension-language functions 
with program events . These event hooks 
can activate user-written functions when 
you insert a character into a buffer, press 
Ctrl-Break, or exit ME.  

ME is unique in making available the 
source code for its kernel ; that costs an 
additional $ 1 00.  So in principle, ME is 
the most extensible of all these editors­
though modifying the kernel is more 
work than you may want to undertake. If 
you're interested, though, you could link 
in large-model C functions that, when 
added to a table of functions, appear as 
new primitives in ME's extension lan­
guage. To be compatible with ME, such 
functions can take only two types of ar­
guments: integers and strings . 

Using the Extension Languages 
BRIEF and UniPress EMACS base their 
extension languages on Lisp (see table 3). 
They're quite similar to one another, 
though only superficially Lisp-like. The 
languages use Lisp syntax: parenthesized 
prefix expressions of the form ( op-

continued 
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Table 3: Extension language characteristics. 

BRIEF EMACS Epsilon ME 

ion' s  EEL is so close to K&R C that the 
manual sums up the differences in less 
than a page. It supports strings, integers, 
arrays , structures, and pointers. You can 
even use pointers to functions, as the 
implementation of completion in EEL 
nicely i llustrates .  The functions that 
complete on commands, filenames, and 
buffer names call the same central func­
tion, passing pointers to functions that 
explore appropriate name spaces .  

Derivation Lisp Lisp c c 
Data types String, int String, int All C types String, int 

Recursion Yes Partial Yes No 
State file No No Yes No 
Debugger No Yes Yes No 

era tor operand operand . . .  ) , and a 
defun (in BRIEF's  case, macro) opera­
tor to define new functions.  But there 
aren't any lists; the only data types are 
strings and integers. You must declare 
variables before using them, and when a 
function wants to receive arguments, it 
has to call a special function to pull them 
off the stack. 

Both languages support recursion, but 
when I wrote a version of the Fibonacci 
function for each, I found that only 
BRIEF ran it correctly. The UniPress 
EMACS extension language,  cal led 
MLisp, failed to evaluate the function's 
arguments properly when it recursed-

though it didn't detect a problem-so the 
function returned the wrong answer. 
UniPress acknowledges the existence of 
this bug. Of course, I wouldn't know just 
where it went wrong if it weren't for the 
superb MLisp debugger, a true source­
level debugger that traces the execution 
of an MLisp function, shows· its effects 
on the current buffer, and prints the 
values of variables. Epsilon has a de­
bugger also, though one not quite so 
fancy; neither BRIEF nor ME provides 
one. 

The ME extension language, by con­
trast, looks like C, but it isn't C. There 
are just two data types: strings and inte­
gers . Functions aren't required to de­
clare the arguments they receive. The 
#include statement fails when you sup­
ply a quoted string as you normally do in 
C;  ME requires an unquoted string in­
stead . A nd the Fibonacci function , 
which Epsilon ran correctly, failed in 
ME; as with UniPress EMACS, it re­
turned the wrong answer without any in­
dication of error. As it turned out, ME 
doesn't  support recursion-though I had 
to call Magma to discover that, since I 
found no mention of the subject in the 
documentation. 

Epsilon and ME use C as the model for 
their extension languages, but there' s  a 
big difference between the two. Epsi- continued 
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products; and hands-on experience with at least four of the following: 
HyperTalk"'(includingXCMDs), PascaVC, MI'W, 4th Dimension®, UNIX"', 
AppleTalk®, Token Ring®, Ethernet, X.25 or SQL. (Dept.CBOOlBT). 
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Systems Integration Analyst 
You will: Have similar responsibilities to those mentioned above but 

with particular emphasis on systems analysis, project management and tech· 
no logy consulting; ensure that appropriate solutions are delivered on time, 
within budget and to the customer's total satisfaction. You need: 5+ years' 
experience in analysis and delivery of complex, multi-vendor computer 
systems. (Dept. CB002BT) .. 

Both of these positions provide the opportunity for extensive 
customer contact as well as approximately 35% tmvel. We have opportuni­
ties in Atlanta, Chicago, New jersey and San jose. 

Send your resume, indicating the appropriate depaitment code, to: 
APPLE COMPUTER, INC., Attn: CB, 333 W. San Carlos, lOth Fl., Suite 1025, 
San jose, CA 95110 , or via CompuServe 74666, 1763. Principals only, please. 
No phone calls. 

Apple Cbmputer has a co1porate commitment to the p11nciple of diversity. In 
that spirit, we welcome applications from all individuals including women, min0/1-
ties cmd disabled individuals. © 1989 Apple Computer, Inc. Apple, the Apple logo, 
and Macintosh are registered trademarks of Apple Computer, fl1c. UNIX is a tmde­
mark of AT&T. Other tn1demmks belong to other respective owners. 

,_ tl 
The power to be your best.'" 



TAKE CHARGE!® DOES WHAT ALL. 
THESE DO AND MUCH MORE . . .  

INCLUDING TASK SWITCHING 

IN ONLY 20K OF RAM! 
This power packed integrated pro­
gram lets you Take Charge! of your 
PC with every memory resident 
program you will ever rieed, plus 
Configure-IT, the Take Charge! Task 
Switching Manager. Lets you run 
your favorite programs as pop ups 
from within another running appli­
cation program with the use of a hot 
key. Pop up word processing from 
within your Data Base Management 
program. Go from Lotus 1 23 to any 
other prognm and back, all within 
20K of RAM. While using such Take 
Charge! features as a Full featured 
Menu System that enables you to 
run all the software on your PC with 
just one key stroke. A Disk Optimizer 
to speed up your hard disk. Undelete 
for files accidentally deleted. Format 
Recovery for those accidentally re-

formatted hard disks. File Locator to 
quickly find any file anywhere on the 
hard disk. A complete Communica­
tions package for communicating 
with other PC and BBS. View and 
work in multiple directories with 
Split Screen facili ty. A full featured 
Dos Shell with Graphic Tree Direc­
tory display. Copy, move and delete 
files quickly. Pop up Calculators, full 
screen Editor with unlimited file 
size, Notepad/clipboard, ASCII 

cf:�ee! LIKE NOTHING IN RECENT g�EMORY 

table, Rolobase with autodialer, 
Appointment book and calendar. 
Cut-and-paste between applications. 
Set the Alarm clock to remind you of 
appointments. Lock your Keyboard 
with your own security code. Set the 
Clock to display on the screen. Set 
the Screen Saver to automatically 
turn off the CRT display. Change on 
screen colors . Redirect printer out­
put . Use the Speed Key to increase 
cursor speed. Plus Disk Test, Disk 
Map, Directory Editor, Hex Editor, 
Directory Sort, DOS 4.0 and Com­
paq DOS 3 .3 1  support. $139.95 
SPECIA L $99. 95 I n cludes our N ew 
H ard D isk Back U p  P rogram FREE. 
Works in background mode, 
unattended & automatic-backs u p  data 
while you work without interruption. 

Call your local Dealer, or write: Departmental Technologies, Inc /13 Kilroy Rd., Newton, NJ 07860 
Tel: (20 1) 786-6878 I FAX: 20 1 -786-5868 I Major Credit Cards Accepted, Dealer Inquiries Welcomed 

System Requirements: IBM'" PC, XT, AT, PS/2, or 1 00% IBM compatible. Requires hard disk. MS/DOS 2.0 or greater. 320 K minimum. Network compatible. 
Product RAM estimated. All product names are trademarks of their manufacturers. Copyright 1 988. Departmental Technologies, Inc. All rights reserved. 
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EXTENSIBLE TEXT EDITORS FOR PROGRAMMERS 

The four editors use four different 
methods of compiling ,  loading , and 
accessing extension-language code . 
BRIEF,  Epsilon, and M E  use stand­
alone compilers. The EMACS compiler 
is part of the editor's kernel ; the load 
function, when first run on a file con­
taining MLisp code, both compiles the 
source code and loads the resulting ob­
ject code into memory. On subsequent 
loads, so long as the source code hasn't 
changed, the program skips the compile 
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and just loads the object code. 
BRIEF's auto_load command opens 

a file containing compiled macros but 
doesn ' t  immediately load them;  the 
macros in that file can then load if and 
when they 're called. Epsilon's state file 
contains the compiled aggregation of all 
the source files that make up the user 
layer and loads the whole thing at start­
up. ME and EMACS load compiled code 
on a per-file basis. 

To test the extension languages ,  I 

Circle 232 on Reader Service Card 

created a new command, tag, for each of 
the editors . Intended for use from within 
a buffer containing C source code, tag 
searches for all lines containing either a 
#define statement or a function declara­
tion, puts those lines in a buffer, and dis­
plays the buffer. I got all four programs 
to work, and the programs are quite simi­
lar to one another. 

Writing a regular expression that 
would match all lines with function 
declarations-and only those-was the 
hardest part. What finally worked was a 
pattern that specifies a letter, digit, or 
underscore, followed by a string of let­
ters, digits, underscores ,  spaces, and 
asteri sks (for functions that return 
pointers), followed by a left parenthesis, 
a string of zero or more arbitrary charac­
ters , and a right parenthesis. I anchored 
the whole pattern to both the beginning 
and the end of the line on which it occurs. 
That pattern appears in each of the pro­
grams, with minor variations having to 
do with the representation of the begin­
ning of a line, the end of a line, the any­
character wild card, and a literal use of a 
character, such as the asterisk , that 
otherwise has special meaning. 

Putting It All into Perspective 
Text editors , l ike programming lan­
guages, stir up a religious frenzy among 
their adherents. That's  even more true 
now that text editors include program­
ming languages. 

My goal here hasn't been to choose 
winners and losers, but rather to investi­
gate a representative sampling of a c\ass 
of products-extensible editors-and to 
give you a feel for what's meant by exten­
sibility and how you can make use of it. 
The tag command is quite useful, and it 
is easy to create. Think about doing the 
same thing from scratch in a standard 
language like C-without all the built-in 
support for windows , buffers, and regu­
lar expressions-and you'll begin to ap­
preciate the power of an extensible 
editor. 

Nevertheless, of the editors reviewed, 
both BRIEF and Epsilon emerge as supe­
rior products. They 're useful right out of 
the shrink wrapper-you don't have to 
extend them to get needed features . And 
as table 2 shows, they're very fast. But 
when you do want to add a feature, they 
make the job about as easy as it can be. 

Editor's note: Listings of the four pro­
grams are available in a variety of for­
mats. See page 3 for details. • 

Jon Udell is a BYTE technical editor. He 
can be reached on BIX as ''judell. " 



True Vista™ Vid hies Adapters 

�Just Made Choosing Your Graphics Card 

As Easy As 1,2,4. 
You've probably seen our True Vista products, 
or you've heard about their powerful features 
like the real-time frame capture, on-board 
Tl 34010 coprocessor, large frame buffer, 
NTSC/PAL compatibility and more. Recently, 
we announced several new products in the 
series, each with unique potential for your 

True Vista Series 

ap�>lic:atiCI� TJ;I6111 video to digital pre-press to nrnl'lo•�c:: ir•n. So now, whether your choice 
ni<>I�"'"'" Orthe Macintosh® I I ,  

"'"''n<><=•r1 one source for your graphics 
series. The chart below 

key differences in the 

FEATURES •,] .'r-..:1 - L11 � : �--;-\-:;::_, • '.1'�• l '  ���·1\.:n:_'�L'J � NuVIsta2M NuVista 4M 

BUS 
� r  - -

• ' , , NuBus NuBus - �  - __. -- - - - . 

MAXIMUM 32 bits/pixel 
ADDRESSABLE 16 bits/pixel 
RESOLUTIONS 8 bits/pixel 

51 2 x 51 2  1 024 x 51 2  1 024 x 1 024 1 024 x 51 2  1 024 X 1 024 
1 024 x 51 2  1 024 x 1 024 2048 x 1 024 1 024 x 1 024 2048 x 1 024 
1 024 X 1 024 2048 x 1 024 2048 x 2048 2048 x 1 024 2048 x 2048 

VMX EXPANSION 2-10 Mbytes 2-10 Mbytes 2-10 Mbytes TBA TBA 
PRICE $2995. $4250. $5995. $4250. $5995. 

Now There's Software You Can Count On, Too. 
To complete the equation, add in STAGE '" ,  
our comprehensive graphics environment for 
the 34010. Since STAGE is host-independent, it 
allows you to access the coprocessor directly, 
regardless of the bus. So your program on the 
AT can be quickly ported to the Macintosh I I .  
Customers wil l not b e  tied to one platform 
either, as files and programs wil l be compatible 
across both hosts. STAGE is currently available 
for the AT Vista series, and will be available 
soon for the NuVista as wel l .  

With the new members of the True Vista family 
and the release of STAGE, you now have 
everything you need to develop exciting new 
products for the next generation of computer 
graphics. And many applications are already 
appearing to assist you in your immediate 
needs. Contact us to learn more about our 
products or our third-party developer program 
and the support available to you .  You'll soon 
see how you can count on Truevision to 
provide all your graphics solutions. 

7351 Shadeland Station, Suite 100, I ndianapolis, IN 46256 800/858-TRUE 
INTERNATIONAL: Canada 416/499-9400 France 33-13-952-6253 llaly 39-2-242-4551 Switzerland 41 -1 -825-0949 

U.K. 44-1 -991 -0121 West Germany 49-89-612-0010 Other 617/229-6900 
Prices quoted ere us Domestic suggested retail prices. Macintosh is a registered trademark of Apple Computer, Inc. Circle 257 on Reader Service Card 



At Toshiba, we're not only committed to 
making computers more portable, but also 
to making portables more powerful. 

Which is why; in our effort to constantly 
improve and refine our machines, we've 
added three new computers to what is 
already the most complete family of truly 
portables available. 

Each designed to be powerful enough 
to take on the increasingly complex tasks 
that face todays sophisticated PC users. 

First, the T1600 which weighs under 
12 pounds and which is the fastest battery-

powered computer we've ever made. 
Second, the T3100e, the successor to 

our most popular machine-the T3100/20. 
We've made it nearly two pounds lighter and 
a lot faster-we've even 
added expansion capa­
bilities. About the only 
thing we didn't add was 
more stze. 

T1600: Battery-powered 286112MHz, 
coprocessor socket, 20MB hard disk at 
27msec, 1.44MB 3W' diskette drive, 
1MB RAM expandable to 5MB, detach- •1.1iiii-•• 
able baclllit EGA compatible LCD, r-'-"-3?=.iii=��� removable rechargeable battery pack. 

Toshiba is the world leader in truly portable PCs and manufactures a wmplete line of high quality dot-matrix and laser printers. For more information call l-800-457-7777. Al l  Toshiba 
PCs are backed by the Exceptional Care program (no-cost enrollment required). IBM is a registered trademark of International Business Machines Corporation. Model T5200 has not 
been approved by the Federal Communications Commission. This device is not, and may not be, offered for sale or lease, or sold or leased until the approval of FCC has been obtained. 
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And finally, the T5200, which has enough 
power to replace virtually any desktop PC. 

But we haven't just concentrated on 
power and portability. Weve also constantly 
looked for ways to make our machines more 
durable, more reliable, and easier to use­
down to the 800 number our customers can 
call for help with any technical question that 
might come up. 

We figure that's what our users demand. 
And it's by anticipating the growing 

needs of our users that we have continually 
found ways to make our machines weigh 

less and do more. So you can work wher­
ever you want and however you want. 

All of which might make it tempting 
for some people to 
abandon their desktop 
for the convenience of 
portability. Go ahead. 

Weve given you 
the power to do it. 

T3100e: 12M Hz 286 with 80287 co­
processor socket, internal halflength 
IBM slot, 20MB hard disk with 27 
msec access, 1MB RAM expandable 
to 5MB, gas plasma display, 1.44MB 
3W' diskette drive. 

In Touch with Tomorrow 

Circle 253 on Reader Service Card 
(DEALERS: 254) 

TOSH I BA 
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Systat. Because other statistics and 
graphics packages are not enough. 
Systat now offers more statistical g raph ics than any other  PC or  
ma i nframe package. And we sti l l  g ive you l ess b u l k  with m ore statistics. 

� u-J'  

Circle 242 on Reader Service Card (DEALERS: 243) 

Statistics Basic statistics, frequencies, t-tests, post-hoc tests 

Multiway crosstabs with log-linear modeling, association 

coefficients, PRE statistics, M a ntei-Haenszel, asymptotic sta ndard 
errors Nonparametric statistics (sign, Runs, Wilcoxon, Kruskai­
Wallis, Friedman two-way ANOVA, M a n n-Whitney U,  Kolmogorov­
Smirnov, L i l l iefors, Kendal l  coefficient of concordance) Pairwise/ 

l istwise missing value correlation, SSCP, covariance, Spearman, 
Gamma, Kendal l  Ta u, Euclidean distances, binary similarities Linear, 
polynomial ,  multiple, stepwise, weighted regression with extended 
diag nostics M ultivariate general l inear model includes multi-way 

AN OVA, ANOCOVA, MANOVA, repeated measures, canonical 
correlation Principal components, factor ana lysis, rotations, 
components scores M ultidimensional scaling M u ltiple and 
canonical discriminant ana lysis, Bayesian classification Cluster 

ana lysis (hierarchical, single, average, complete, median, centroid 
linkage, k-means, cases, variables Time series (smoothers. 
exponential smoothing, seasonal and nonseasonal ARIMA, ACF, 
PACF, CCF, transformations, Fourier analysis Nonlinear estimation 
(nonlinear regression, maximum l ikelihood estimation, and more). 

Graphics Overlay plots Drivers for most graphics devices 

Two dimensional: Error Bars Scatterplots Line and Vector Graphs 

Vector, Dot, Bubble and Quantile Plots Bar Graphs (single, m ultiple, 

stacked, range) Box plots (single and grouped) Stem-and-leaf 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS, 
exponential smoothing Confidence Intervals and e l l ipsoids (any 

a l pha value) Smooth mathematical functions Recta ngular or polar 

coordinates Log and power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterplot matrices Voronoi 

Tesselations M inimum spanning tree M a ps with geographic 

projections (U.S. state boundary fi le included) Chernoff faces Star 
plots Fourier plots Pie charts Contour plots o n  reg ularly and 

irregularly spaced points Control charts and limits Three 
dimensional: Data plots Smooth function plots Vector plots 

Linear, quadratic, spline, least squares surface smoothing Three­
dimensional type fonts. 

Data Management I m port/export Lotus, dBase, and DIF 

files Ful l  screen data editor Ful l  screen text editor Unl i mited 
cases Missing data, a rrays, character variables Process 
hierarchical, rectangular or triangular files, irregular length records 

Character, numeric, and nested sorts Merge and append large files 

Unl imited numeric and character variable transformations 
Subgroup processing with SELECT and BY Va lue labels and RECODE 

Statements Macro processor with progra m ming language, screen 
control, file man ipulation, appl ications generation, and report writing. 

SYSTAT 1 st i n  PC WEEK User Satisfaction Poll 

December 5, 1 988 

Systat operates o n  I BM PCs and compatibles, MS-DOS and CP/M 
machines, several UNIX minicomputers, and the VAX/M icrovax. 
Menu/windowed Macintosh version also availa ble. Single copy price 
$795 USA and Canada, $895 Foreign. Site licenses, quantity prices 
and training seminars available. No fees for technical support. 
Statistics and graphics avai lable separately. 

For more information, call 312 864.5670 or write Systat Inc., 
1800 Sherman Avenue, Evanston, I L  60201. 
The following are registered trademarks: CP/M of Digital Research, Inc., IBM PC of IBM. 
Inc., MS-005 of Microsoft. Inc .. Macintosh of Apple Computer Inc., UNIX of AT&T and 
VAX of Digital Equipment Corporation. 

Systat. Intelligent software. 



XVT ' s libraries 

guarantee Mac-to-PC 

and PC-to-Mac 

portability 

Ray Valdes 

I n this era of competing graphical en­
vironments, developers face tough 
choices. Should they commit to a 
particular system-Microsoft Win-

dows, Presentation Manager, the Macin­
tosh-or try to construct a portable appli­
cation that abstracts the properties that 
these systems share? The single-system 
approach is perilous; the multisystem ap­
proach is safer but terribly arduous .  
XVT (Extensible Virtual Toolkit) 1 . 1  
from the Advanced Programming Insti­
tute (API) simplifies the safer course of 
action. 

This $995 product implements a li­
brary of functions that provide a com­
mon programming interface across win­
dowing environments. Initially , XVT 
spans the Macintosh and Windows envi­
ronments . XVT's author, Marc Roch­
kind, intends to port this virtual toolkit 
to other present and future industry-stan­
dard environments-notably X-Windows 
and Presentation Manager. 

Some graphical environments, like X­
Windows and ParcPlace Systems' Small­
talk-80, are designed to be portable to 
different hardware platforms . However, 
XVT is different. It is a thin intermediate 
layer of software that lies between the 
application program and the native envi­
ronment. Because this intermediate layer 
relies on the services of the native envi­
ronment for presenting menus, tracking 
the mouse, and framing windows, appli-

SOFTWARE REVIEW 

A Vi rtual Tool kit 
for Windows 
and the Mac 
cations created with XVT have the look 
and feel of applications written from 
scratch for the native environment. API 
provides a sample MacDraw-like appli­
cation, called XVT -Draw, that il lus­
trates the approach and val idates it 
through proof-by-existence. 

XVT provides functions similar to the 
ones provided by the native Mac and 
Windows environments. There are func­
tions to create and manipulate windows, 
draw graphics objects on the screen, al­
locate relocatable memory blocks,  deal 
with events and messages, put up dialog 
boxes and alert boxes, read and write 
files and directories, transfer data to and 
from the clipboard, and print the con­
tents of a window. 

In addition to these functions, XVT 
provides applications developers with a 
built-in help subsystem that users access 
through the system menu, and also with 
some facilities for debugging through a 
trace transcript. Other higher-level ex­
tensions beyond what the Mac and Win-

dows environments offer include a font­
selection menu and support for file 
directories . Table 1 lists representative 
XVT functions along with their Win­
dows and Mac counterparts . 

The XVT package comes with two 
disks and documentation. One disk is an 
800K-byte 3 1h-inch Mac disk, the other a 
360K-byte 5 1A -i nch MS-DOS floppy 

continued 

XVT Draw runs on the Macintosh 
(above) and on the PC (below). 
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Features that say value . . .  
Economical: $1 ,000 less than other large format 
plotters. 

Compatible: Operates with all popular CAD 
software supporting DM/PL. T" 

Multiple Media Sizes as small as 8W' x 1 1" or as 
large as 36" x 48" eliminates the need for a second 
plotter. 

Practical speed you can really use: 10" per 
second assures good drawing throughput while 
optimizing the speed at which most plotter pens 
can draw without skipping. 

Repeatability and Resolution: .004 assures qual­
ity suitable for the most demanding applications 
including PCB artwork. 

Vacuum Paper Hold Down guarantees perfect 
registration. 

Circle 278 on Reader Service Card (DEALERS: 279) 

Unique : X& Y rescaling allows calibration to 
one part in 10,000. Ideal for applications where 
scale is critical. 

CALL NOW AND WE'LL SEND YOU 
A FREE SAMPLE PLOT. 

(415) 490-8380 Fax (415) 490-3906 
Dealer inquiries invited. 

:ZEFl/C0/\1 
40491 Encyclopedia Circle 
Fremont, California 94538 
Made i n  USA DM/PL is a trademark of Houston Instrument 
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XVT (Extensible Virtual Toolkit) 1 . 1  

Type 
Portable software development tool 
for Macintosh and Windows graphical 
environments 

Company 
Advanced Programming I nstitute, Ltd. 
P.O. Box 1 7665 
Boulder, CO 80308 
(303) 443-4223 

Format 
One 360K-byte 5V4·inch floppy disk 
(for IBM PCs and compatibles) and 
one BOOK-byte 8V2-inch floppy disk 
(for Macs) 

Hardware Needed 
I BM PC or compatible capable of 
running Microsoft Windows, and/or a 
Macintosh 51 2KE or higher 

Software Needed 
For IBM PCs and compatibles: 
Windows 2.03 or higher; Microsoft C 5 . 1  
o r  higher; and Microsoft Windows 
Software Development Kit 2. 1 0  or higher 
For the Mac: Macintosh System 5.0 or 
higher; Lightspeed C 3.0 or higher 

Language 
c 

Documentation 
60-page Technical Overview 

Price 
$995 (complete package includes both 
Mac and PC versions) 
Programmer's Reference Manual: $25 

Inquiry 1 064. 

that combines the functions into a whole 
program. API offers nothing like that, 
although it says it plans to distribute the 
source code to the XVT-Draw sample. 

The bin directory, the fourth and last 
directory , contains two executable files: 
the XVT-Draw example application and 
the Help File compiler utility. On MS­
DOS, XVT-Draw is 1 34K bytes in size; 
on the Mac, it is 1 04K bytes. The Help 
File compiler is of similar size on both 
machines-about 30K bytes. 

Setting Up an XVT Environment 
Installing XVT was a breeze on the Mac , 
and easy on the PC, too-once I had in­
stalled the basic development tools that 
this product requires. 

For this review, I used a Compaq 386 
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with 2 megabytes of memory , a 70-mega­
byte hard disk drive, and a Micro Display 
Systems Genius full-page display. My 
Mac system is a Mac SE with 4 mega­
bytes of memory, a Radius 68020 accel­
erator, a Radius full-page display, and a 
40-megabyte hard disk drive. These 
hardware configurations represent what 
many consider the minimum needed for 
doing serious development work on PCs 
and Macs. Gone forever are the days 
when you could fit a C compiler, text edi­
tor, linker, debugger, libraries, and your 
source code on a dual-floppy machine 
with 5 12K bytes of memory. The XVT 
package imposes no additional hardware 
requirements beyond what you need to 
run the native toolkits. 

XVT assumes you have the standard 
development tools for your particular en­
vironment. On the Mac , this means 
either Lightspeed C 3. 0 or MPW C. I use 
Lightspeed C, and I was up and running 
with no problems.  On my MS-DOS sys­
tem, I used Microsoft C 5 . 1  and the 
Microsoft Windows Software Develop­
ment Kit (SDK) 2 .03 .  Installing the 
XVT library and compiling and running 
the sample programs were fairly simple. 

For Mac programmers used to the 
purity of one type of screen display, one 
size of memory pointer, one floating­
point option, and one user interface, it is 
a jarring experience to encounter the 
strange world of MS-DOS and Windows . 
There's a gauntlet of irritating and un­
pleasant experiences to run through as 
you ascend the learning curve. Some 
novice programmers might unfairly as­
sociate the XVT product with these nega­
tive experiences, but I want to emphasize 
that none of this has to do with the qual­
ity or ease of use of the XVT product, 
which is commendable. 

Using XVT 
Writing an application using XVT is 
much like writing it for the native envi­
ronment, except that you use the above­
mentioned header files in place of the na­
tive headers and you use the XVT l ibrary 
in addition to the native libraries. All 
other development tools operate in the 
same way. The only caveat is that, with 
MS-DOS, you have to use the medium­
model compiler option. 

Native Mac and Windows applications 
are built around a top-level event loop 
that invokes appropriate event handlers. 
XVT works similarly, but the event loop 
is buried in the XVT library. Applica­
tions programmers need only supply the 
handlers, a process that ' s  like what you 
do under Windows when you specify a 
WndProc for each class of window. Ac-

cording to API, the upcoming version 1 .2 
of XVT will make the buried internal 
event loop accessible to the application 
through an event-hook procedure. 

I compiled and ran all the sample ap­
plications on both my PC and my Mac. 
Then I combined several of the exam­
ples-one that featured mouse tracking 
and another that manipulated multiple 
windows-into a single program.  Fi­
nally, I took a toy drawing application 
that I've written for both the PC and the 
Mac and ported it to XVT. Everything 
went smoothly .  I should emphasize, 
though, that I'd originally written my 
drawing program in a portable way so I 
could create both PC and Mac versions. 
A program written specifically for either 
environment would, naturally , be more 
difficult to port to XVT. 

XVT Subsystems 
The services provided by the XVT envi­
ronment are a blend of those supported 
on the Mac and in Windows. XVT con­
tains subsystems for event processing, 
memory management, window creation, 
graphics drawing, menu handling, file 
reading and writing, printing, and clip­
board management. Some of these are 
closer to the Mac in spirit, and others are 
closer to Windows. 

The memory management subsystem 
is philosophically closer to Windows 
than to the Mac because there is no dou­
ble-indirection of handles as on the Mac. 
Also, as in Windows, you have to lock an 
object in memory to obtain a pointer to 
it. The memory functions include the 
following : allocate a relocatable memory 
block, free it, lock it (and return a point­
er to the locked block) , unlock it, and re­
turn its size. In version 1 . 1 ,  there's no 
function to resize a memory block, so 
you ' II  have to do that yourself. The com­
pany says this was an oversight and it will 
add the function to version 1 .2 .  

In the area of event processing, the 1 5  
event types i n  XVT represent a concep­
tual middle ground between the 1 1  Mac 
events and the 96 message types defined 
i n  Windows . The mouse events are 
mouse up, mouse down, move, and dou­
ble-click. Window events are update, ac­
tivate, close, destroy, resize, vertical 
scroll, and horizontal scrol l .  The re­
maining events are keyboard character, 
menu command, font selection, and ap­
plication termination. XVT excludes the 
Mac network event from this set because 
Windows does not support it. Likewise, 
it excludes all Windows intertask com­
munication events. A new feature not 
found in either Mac or Windows is the 

continued 



17· 1- e easy 
ways to boost 
your BASIC 

PROBAS, •• 
Professional Basic 

Programming Library 
Announcing PaoBAs Version 3.0, now with 
over 335 assem bly routi nes to really kick 
Qu ickBASIC and BASCOM i nto high gear. 
BYTE magazi ne cal ls  PaoBAs a "Su per­
charger for Qu ickBASIC". Thousands of 
programmers rely on PROBAS to make their 
l ife easier and to e nhance the i r  programs 
with features l i ke: 

• An 800-page 3-part manual 
• Full-featured windowing 
• Screen snapshots (Text & Graphics) 
• String, array, and pointer sorts 
• Lightning-fast file 1/0 
• Full mouse support 

Create dazzl i ng screens in text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Ful l  featured window­
ing to meet the most demanding jobs. The 
PaoBAS system of v i rtual screens al lows 
you to d raw f u l l  or  partial screens to 
memory, and then snap them on in an 
eyebl ink. You can even create vitural 
screens far larger than the display screen. 

Sick of run n i n g  out of strin g  space? Store 
hundreds of K in n umeric arrays or mega­
bytes in extended or expanded memory. 
Ti red of using a kludgy S H ELL to D I R  to 
read a d irectory or archive f i l es? Scan sub­
d i rectories or .ARC fi les u s i n g  wi ld-cards 
and store thousands of f i le names, dates, 
and times. Wish you could drag a w i ndow 
containing text or a menu around the 
screen with a mouse? It's easy! 

PaoBAs g ives you a com p l ete set of 
blazingly-fast f i l e  routi nes. Read or write 
huge chunks of data at a c l i p, with file lock­
i n g  and error h andl ing so that you can even 
use them in subprograms. You' l l  never want 
to use BASIC's fi le 110 agai n !  Sort data with 
l i ghtning fast array and poi nter sorts. 
Search fi les or arrays at assembly speeds. 
PIWBAs also has over 200 other essential 
services including handy stri ng, date, t ime, 
d irectory and array manipu lation,  string,  
screen and data compression,  fu l l  mouse 
support, valuable equi pment and i nput 
routines and faster replacements for most 
BAS�C commands. 

Whether you are a professional or a novice, 
PROBAB w i l l  boost you r  BASIC in ways you 
never dreamt possi ble. PRoBAB allows pro­
fessionals to save t i me and work and lets 
novices write professional-quality programs 
quickly and eas i ly. After al l ,  how much is 
a few hundred hours of your t ime real l y  
worth? 

For all vers i o n s  of Q u ickBASIC and 
BASCOM i ncl u d i n g  BAS,COM 6.0 for OS/2. 
Just $135.001 

On-Line Help 
For PROBAS 

PaoREF provides pop-up help for the 
routi nes i n  PaoBAs and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key­
strokes or mouse cl icks. Pop-up an ASCI I  
chart, calculator, scan code module, box 
diagram, your own hel p i nformation o r  
almost any DOS program v i a  a hot-key. 
Just $50.00! 

Professional Screen 
Management System 

PROScREEN is a full-featured screen gener­
ator/editor that w i l l  save you more design 
and coding t ime than you ever thought 
possible. PaoScREEN treats screens l i ke a 
word processor treats text to provide com­
plete control over characters, colors, and 
placement. Design input screens with up to 
1 30 fields and 1 9  pre-defi ned and 2 user­
defined masks. Use PaoBAs or the i nclud­
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten­
sive on-l ine help, and a 285 page manual.  
Just $99.00! -

PRO�THTM 

PROMATH is a col lection of over 1 50 h igh­
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo­
nometric and hyperbolic functions and their 
i nverses, sol ution of l i near equations, in­
tegration,  d i fferential equations, Fast 
Fourier transforms and many other useful 
routines are provided. 

For years Fortran has been the language of 
choice for scientific and engi neeri ng ap­
pl ications, but i t  lacks many of the useful 
featu res of QuickBASIC. PaoMATH con­
tains most of the Fortran mathematical and 
n umeric functions and allows you to easi ly  
translate Fortran code to BASIC or write 
new programs i n  BASIC while retaining For­
tran's numerical prowess. 

The PIWMATH manual is over 200 pages 
and provides a complete descri ption of 
each routine, i ncluding any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick­
BASI C  4 and BASCOM 6 only. Just $99.00! 
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The TooLKIT is a collection of assembly 
and BASIC mod u les that use the PROBAS 
l ibrary to save you even more hours of grunt 
work. Why spend hundreds of hours re­
i nventing the wheel when you can just plug 
i n  TooLKIT mod ules l i ke: 

• Menu Generators 
• Fast 8-tree indexing 
• M ini-editor with word-wrap 
• Patch .EXE files 
• Protected storage areas 
• Julian date routines 

The TooLKIT also i ncludes clock, calendar, 
w i ndowing,  BCD math routi nes and much 
more, complete with BASIC source code 
and a comprehensive manual. The PaoBAS 
TooLKIT adds capabi l it ies and helps con­
serve your most valuable asset of all-time! 
Req u i res PaoBAs . Just $99.00! 

PROBAsTM 
TELECoMM TooLKIT 

The PaoBAs TELECOMM TooLKIT i s  a col­
lect ion of h i g h- level com m u n i cations 
modu les that you plug i nto your code to pro­
vide popular f i le transfer protocols, terminal 
emulations, logi n scripts and baud rates up 
to 1 1 5,200 baud .  You get: 

• Xmodem/Modem7/Xmodem-1 k 
• Ymodem (single and batch) 
• CRC-16 and Checksum 
e VT52, VT100, ANSI BBS etc. 
• Auto Dialer & data base 
• Documented BASIC source 

Why use c l u msy S H ELLs to complex 
termi nal programs when you can plug 
j u st the commu nications routines you 
need i nto you r code? I m plement j ust 
the features and commands you want. 
Req u i res Pao8As. Just $75.00! 

Our thirty day, money-back guarantee assures 
you the highest qual ity and our technical sup­
port staff is always ready to help. Try our BBS 
at (301) 953-7738 or give us a call at: 

9309 JASMINE COURT • LAUREL, MD 207r:J1 
INTERNATIONAL CALLS: (301) 953-2191 <aoo> a'l�:Z�§� 

Add $5.00 per item ($8.00 Canada) for shipping per order. 
Europe: $39.00 for 1 st Item plus $5.00 for each additional 
Item. Visa, M/C, C.O.D. (US Only) checks and approved 
POs accepted. Trademarks PROBAB, PROib:F, PaoSc:Juw. 
PROMATH: Hammerly Computer Services, Inc. Quick­
BASIC, BASCOM: Microsoft Corp. 



font-selection event, the foundation of 
XVT's higher-level support for menu 
display of font styles and sizes. 

The window management subsystem 
includes functions to create a new win­
dow, return the size of its content area, 
close the window, invalidate its content 
(i .e. , invoke repainting), query the sys­
tem for the frontmost window, set the 
clipping rectangle, set the window title, 
get and set the cursor, convert from win­
dow coordinates to screen coordinates, 
and set the scroll position and scroll 
range. These routines are closer to the 
Mac than to Windows . You don't need to 
register different window types, and you 
don't have to specify a separate event 
handler for each window class. 

The graphical functions are philo­
sophically closer to Windows than to the 
Mac. XVT supports the concept of a pen 
tool (for drawing lines and outlines of 
shapes) as well as a brush tool (for filling 
in hollow areas like the interior of a rect­
angle) . Pens come in different colors 
(white, black, and transparent) , styles 
(currently only a solid style-no dashed 
styles) , and draw modes (e .g . ,  XOR, 
OR, COPY) . There are 12 brush styles 
(for filling areas, including white, light 
gray, dark gray, diagonal , and vertical). 

There are routines to make a window 
available for drawing, set the pen and 
brush tools, draw shapes (line, polyline, 
polygon, rectangle, oval, roundrect, arc, 
pie, and text), set text-font attributes 
(s ize , fami l y ,  style) , and per form 
queries. 

There's an asymmetry in XVT's im­
plementation of stored pictures, which 
contain the cumulative result of a series 
of drawing commands. On the Mac, an 
XVT picture is stored as a PICT file; this 
preserves object structure and simplifies 
redisplay , scaling, and interapplication 
transfer. Although Windows supports a 
PICT analogue-the Metafile-XVT, 
for some reason, doesn't use it .  Instead, 
XVT implements stored pictures as bit­
map objects, although the manual hints 
that this may change. There are routines 
to create a picture, open it for the accu­
mulation of drawing commands, close it, 
play it back within a scaled rectangle,  
lock it  for reading and writing to a file, 
and dispose of it. 

Menu-bar support includes routines to 
add check marks to menu items, enable 
and disable items, draw the menu bar, set 
menu text, and support the font-selection 
menu. File-system support implements 
an abstract object called a directory, 
which represents native directories on 
local file systems. There are built-in 
functions that return the start-up direc-
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tory or obtain a directory selection from 
the user by means of a dialog box . 

Printing is another messy device-de­
pendent topic that causes problems even 
for programmers writing in a single na­
tive environment. XVT supports the nec­
essary operations: begin printing, start a 
new page, end a page, and end printing. 

Dialog support in XVT is straightfor­
ward. Some simple dialogs are built in 
(e .g . ,  an about box, an alert box, and a 
prompt box) along with the more elabo­
rate file-directory dialog mentioned ear-

Vou can 

try out XVT-Draw 

for nothing and see 

how it feels. 

lier. Custom user dialogs are supported 
through XVT functions (e. g . ,  check_ 
radio_button, enable i tern, get i tern 
text, check box) in'conjunction with re­
source files in the native environment. 

Is There a Performance Penalty? 
With interactive graphical applications, 
performance is often a subjective matter 
that doesn't lend itself to quantitative 
measurement. For some applications, a 
twentieth-of-a-second lag can make a dif­
ference. For others, differences of whole 
seconds may not matter much. For ex­
ample, on my high-end Compaq 386 run­
ning any Windows appl ication , the 
mouse tracking always feels clunky and 
sluggish when compared to the feel ofthe 
mouse on my lowly Mac 5 1 2  (never mind 
my 68020 Mac). But when I look at pub­
lished benchmarks of programs that run 
on both machines (e.g . ,  Aldus Page­
Maker) , the numbers don't bear that out. 

With one exception, all the operations 
I tried out using the XVT library-track­
ing the mouse, dragging a window, typ­
ing in text, choosing menu items-felt 
like equivalent operations found in native 
applications .  The single performance 
anomaly I observed relates to Windows. 
When I selected an occluded child win­
dow within an XVT application, the time 
required to uncover, highlight, and re­
draw the window seemed substantially 
longer than in a native Windows applica­
tion. This was true even for a do-nothing 
example program that did no computa-

tion or redrawing within the window. 
That's a small thing that many people 

might not even notice. Fortunately, you 
can see for yourself without investing 
$1000 to buy XVT. You can download 
XVT -Draw , the sample application, 
from many electronic bulletin boards and 
information utilities as shareware, in 
both Mac and Windows versions. Try out 
its functions and see how they feel. If the 
application you want to write is similar in 
size and structure, it should have equiva­
lent performance. 

It comes down to this: The XVT layer 
is about as thin as it can be while meeting 
the design goals of portability and real­
world functionality. The level of abstrac­
tion seems appropriate. On a subsystem­
by-subsystem or function-by-function 
basis, the decisions made by its author 
are reasonable. Although you or I might 
not make the same choice in every case, 
none stands out as horribly mistaken. It's 
very unlikely that an average program­
ming shop will surpass this particular 
implementation in terms of efficiency , 
quality, and robustness. 

Some innovative applications might 
require choices in function mapping that 
are different from those made in XVT. 
You can sidestep XVT, though, and use 
the native environment, although the re­
sulting application will be nonportable. 

What's Wrong with XVT? 
XVT does have a weak point. The qual­
ity of its documentation is typical of that 
from a small, tool-oriented vendor with 
limited resources: It's OK, but it doesn't 
go far enough. The documentation con­
sists of a 60-page Technical Overview, a 
160-page Programmer's Reference Man­
ual ($25 extra), and a smattering of tech­
nical notes and updates. Explanations 
are understandable and clear despite the 
dense nature of the topic at hand. 

But the documentation lacks informa­
tion. There' s  no index and no up-to-date 
list of the functions available in the sys­
tem. I was able to find what I needed in 
the header files, with their function pro­
totypes, but API should provide a sepa­
rate list and group the functions by sub­
system as well as alphabetically. 

Assorted release memos, bug reports, 
and technical notes are confusing for the 
same reason: There' s  no catalog of func­
tions to which you can relate them. The 
bug reports do serve one useful purpose, 
though. They indicate the health of the 
product. I was pleased to find evidence of 
benign incremental improvements (char­
acteristic of a product beginning its jour­
ney to maturity), rather than mysterious 

continued 
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The journey 
to discovery can 
sometimes be a •. , ��!,and arduous 

l� Especially �_.;:=�=::..._ when it comes to 
writing database applications. 

And especially when you're not 
a programmer. 

All of which is precisely why we 
built dBASE IV"' with an iMovative 
new feature we call the Control Center. 

The Control Center is a logical, 
intuitive window from which you per­
form all your key database operations. 
A constant frame of reference, if you 
will, for harnessing all of dBASE IV's 
formidable power. 

Through the Control Center, you 
get simple and understandable access to 
every one of dBASE IV's modules and 
functions. Like the powerful Report 
Writer. The Applications Generator. 
And much, much more. So that the 
time it takes to develop your applica­
tions can be drastically reduced. 

You see, at Ashton-Tate we think 
that people tend to be more successful 
when they're able to see the opportunities 
for discovery right in front of them. 

Want to see for yourse!P Just visit 
your local authorized Ashton-Tate 
dealer for a demonstration, or call 
800-437-4329* ext. 2934 for details 
on videotapes, demo disks, upgrades, 
and more. ,,�AsHTON ·TATE® 

I N T R 0 D U C I N G d B A S E I V -· 
- -­
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KADAK's 
engineers bring 

years of practical real-time 
experience to this mature 

M U L  Tl-TASKI N G  SYSTEM 
(version 2. 0) 

for the IBM®  PC, PC/XT and PC/AT 
• No royalties 
• I B M  PC D OS® suppo rt 
• C l anguage support 
• Preemptive sched uler 
• T i me s l ic ing avai lable 
• Source code of  the 

C i nterface and device 
d rivers is  incl uded 

• lntertask message 
passing 

• Dynam ic operat ions: 
- task create/delete 
- task priorit ies 
- memory a l location 

• Event Manager 
• Semaphore Manager 

AMX86'" operates on any 8086188, 80186188, 80286 system. 

Demo package 
Manual only 
AMX86 system 

$25 us 
$75 us 

$21 95 us 
!shipping/handling extra) 

Also available lor 8080, Z80, 68000 

Build your 
own system by 
selecting from DTI's 
card family with features 
that include: 

• On-board RAM up to 8M 
• 12 ,  16, 20, MHz CPU Speed 
• CPU-8088, 286, 386SX, 386 

KADAK Products Ltd. 
206-1847 W. Broadway 
Vancouver, B.C., Canada 
V6J 1 Y5 �l Telephone: (604) 734-2796 

--.. Telex : 04-55670 

Also Available: 
• Card Cages 

• Graphics-VGA, EGA, CGA, MDA • Backplanes 
• SCSI, ST506, IDE 
• Floppy Interface 
• Keyboard Interface 
• 2 Serial Ports 
• 1 Parallel Port 
• Ethernet Interface 
• A ward or Phoenix Bios 

3088,286, 386SX, 386 are tradenames of Intel Corp. 
/Xr, /At, IBM are tradenames of II3M Corp. 
Award is a tradename of Award Inc:. 
Phoenix is a tradename of Phoenix Inc. 
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• Chassis 
• Rackmounts 
• much more 

!!!!! Diversified liiil Technology 
112 E. State St. • Ridgeland, MS 39158 

(601 )856-4121  
1-800-443-2667 

Designed and Manufactured by DTI in the USA 
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items describing unexplained fata l  
errors. Still ,  this is no  excuse for not hav­
ing a better-organized, up-to-date refer­
ence manual . 

In fairness to API, I should note that 
many of the above criticisms applied 
equally to the Mac Toolbox and the Win­
dows SDK when they were introduced. 
As with those two systems, it is likely 
that XVT will continue to improve-par­
ticularly in documentation. The com­
pany promises that version 1 .2 will be 
out by the time this review is printed and 
that it will have some (but not all) of the 
improvements suggested above. 

Making the Decision 
XVT is a tremendous bargain for devel­
opers who must have portability but 
don't want to commit time and resources 
to developing in two native environ­
ments . I 'm convinced that, for these peo­
ple, the savings in time, aggravation, and 
opportunity costs will easily exceed 
XVT's price by one or even two orders of 
magnitude. But the decision to commit to 
a development platform like XVT is a 
major one , comparable to choosing a 
programming language. The problem is 
the large gap between the $25 you can 
spend to peruse the XVT manual and the 
$995 you have to spend before you can 
actually try out the product. Perhaps API 
can come up with some intermediate ar­
rangement to help prospective buyers fa­
miliarize themselves with XVT. 

If you are interested in writing porta­
ble, graphically based applications soft­
ware, you can't afford to ignore XVT. 
Get the Technical Overview, which is a 
free article reprint, and order the Pro­
grammer's Reference Manual for $25. 
Download and try out the sample share­
ware application, XVT-Draw. Become 
familiar with your target environments if 
you are not already familiar with them. 
Try writing some small native applica­
tions. Then consider purchasing XVT. 

If you are part of an organization with 
a healthy R&D budget, order a copy of 
XVT and try it out. Even if your organi­
zation eventually decides not to use it, 
chances are you will have learned a num­
ber of useful concepts . If using XVT 
keeps you from including WINDOWS. H  
or the Mac Toolbox header files i n  every 
module of your application, it will have 
been worth at least its purchase price. • 

Ray Valdes is president and founder of 
Sapphire Software, a technology consult­
ing firm in San Francisco, California, 
that specializes in the design and devel­
opment of graphical software. He can be 
reached on BIX c/o "editors. " 
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PC NETWORK. �SERVICE 

THETM 
PC+ TURBO XT/1 0 

SYSTEM 

0 
$599 

• Intel 8088-1 Switchable from 4.77 to 
1 OMHZ • 512K RAM Expandable to 640K 
• Dual Floppy Controller • 1 50 Watt Power 
Supply • Mono/Color Video Graphics 
Board • 1 2" Monochrome Monitor • 1 
SeriaV1 ParalleV1 Game Ports & Clock • 
1 01 "AT" Style Key Keyboard • FREE 1 
Year Warranty. 

Color Systems With 
Mltsublshl Monitors 

CGA Color System ... . . . . . . . . . . . . . . . . . . .  $869. 
· EGA Color System ...... . . . . . . . . . . . . . .  $1079. 
CGA w/20MB ..... . . . . . . . . . . . . . . . . . . . . . . .  $1137. 
EGA w/20MB .... .. . . . . .................. $1347. 

THETM COMPLETE 40MB 
286/12  PROFESSIONAL 

SYSTEM 

$1579 
• 1 2MHz Switchable Speed • 512K RAM 
Expandable to 1 024K • 1 .2MB Mitsubishi 
Disk Drive • FDC/HDC Dual Controller • 
40MB Seagate (ST25 1 -1 ) Hard Drive • 1 
SeriaV1 ParalleV & Game Port • Color/ 
Mono Graphics Card • 1 01 "AT" Key Key­
board • 200 Watt Power Supply • 1 2" 
Monochrome Monitor • FREE 1 Year 
Warranty 

Color Systems With 
Mltsublshl Monitors 

CGA Color System .................... $1779. 
EGA Color System .................... $2099. 
VGA Color System .................... $2229. 

PANASONIC KXP-1124 
Dot Matrix 
Printer $339. 

PANASONIC 
1 1 80i . . . . . . . ................................... CALL. 
1 1 24 1 92/63 cps ... . . . . . . . . .  . . . . . . . . . . . . . . . . 339. 
1 524 240/80 cps .. . ..... . . . . . . . . . . . . . . . . . . . . 575. 
1 592 220/38cps ..  . .  . .  . . . . .... . .  . .  . .  . .  . .  . .  . .  415. 
1 595 290/51 cps ... . . . . . .. . . . . . . . . . . . . . .. . . .  449. 
KXP 4450 Laser w/Toner ..... . . . . ... 1599. 

EPSON 
LX 800 1 80/32cps ..... . . . .... . . . . . . . . .... $199. 
EX 800 300/60cps ........................ 439. 
FX 850 264/54cps ................. ....... 359. 
FX 1 050 200/54cps ............ . ......... 467. 
LQ 500 1 80/60cps ... . . . . . . . . . . . . . . .. ....... 328 
LQ 850 264/88cps .. . . . . . . . . . . . ....... CALL. 
LQ 1 050 264/88cps ....... . . . . . . . . . . .  CALL. 
LQ 2550 400/133cps .. . . . . . . . . .. ........ 949. 
DFX 5000 533/80cps ... . . . . . .. ... ... CALL. 

NEC 
P2200 1 70/55cps ...... .................. $369. 
P5200 265/90 cps .......................... 530. 
P5300 265/70 Wide ... . .. . . . . .. . . . . . . . ... 719. 
P9XL 400/330 cps ........ . . ....... . . . . .  1092. 
LC890 Laser ..... . .......................... 3199. 

OKIDATA 
ML 1 82P 1 80/30 ........................ . .  $239. 
ML 320 300/63 . .. . ... . . . . . . . . . . ..... . . . . . . . .  345. 
ML 321 300/63 ................... . . . . . . . . . ..  479. 
ML 390 270/90 ...... ... . . . .. ................ 479. 
ML 391 270/90 ........ . . .. . ................. 655. 
ML 393 450/120 ......... . . . . . . . . . . . . . . . .. 1005. 
ML 393 COLOR .. . . . . . . . . . . . . . . . . . . ...... 1079. 

HEWLETT PACKARD 
Deskjet ............. .................... ...... . . .  $709 
Laser Jet II ... .... ........................... 1717. 

DICONIX 
1 50p 1 50/50 . . . . . . . . . . . . . . . ................. $313. 
300 WP 31 0/73 .. . . . . . . . . .................... 489. 

MONITORS 
MAGNA VOX 

Amber TIL Mono ...... . . . . . . . . . . . . . . . . . .  $75. 
1 4" VGA Mono/Flat (640x350) .. . . . .  169. 
1 4" RGB Analog (640x240) .. . . . . . . . .  254. 
1 4" EGAICGA (720x350) .. . . . . . . . . . . . .  340. 
1 4" VGA (800x600) ...... . . . . . . . ... . . . . . .  415 

MITSUBISHI 
1 409 1 3" CGA (640x200) ... . . . . . . . . .  $249. 
1 41 0  1 3" EGA (640x350) .............. 361. 
1 430 1 3" EGA(640x350) ........ . . . . . .  399. 
Diamond Scan (800x600) .... . .. . . . . . . .  490. 

SONY 
1 302 1 3" Multiscan (1 024x768) .. $644. 
1 303 1 3" Multiscan (800x600) .. . . . .  522 

PRINCETON GRAPHICS 
Ultrasync 1 2" .. . . . . . . . . . . . . . . . . . ........... $519. 
Ultrasync 1 6" .. . . . . . . . . . . . . . . . . . . ........ . . . .  879. 

ZENITH 
1390 1 3" RGB (640x480) .. . . . . . . . .  $439. 
1 490 1 4" FTM Monitor ... . . . . . . . . . . . . .  648. 

NEC 
Multisync II  1 3" (800x600) .. . . . . . . . .  $599. 
Multisync Plus 1 5" (960x720) ...... 919. 
Multisync XL 1 9" (1 024x768) .... 2249. 

VIDEO BOARDS 
THE"' Mono/Color ...... . . . . . . . . . . . . . . ....  $,59. 
THE""EGA /480 .......... .............. . . . . 159. 
THE""VGA/256 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220. 
PARADISE Autoswitch 480 .. . . . . . . . .  215. 
PARADISE VGA+ ........................ 274. 
VIDEO 7 VEGA VGA ...... . ........ . . . . .  285. 
VIDEO 7 VEGA DELUXE .............. 214. 
ORCHID Pro Designer VGA ... . . . . .  299. 
ORCHID Designer VGA 800 ...... . .  235. 
ATI EGA Wonder 800 . . . . . . ............ 230. 

COMPUTER SYSTEMS 
AST Premium 386 MDL. 300 . ... $2no. 
AST Premium 286 MDL. 1 40 ...... 2648. 
COMPAQ Deskpro 286-/40MB .. CALL 
COMPAQ Deskpro386-25/1 1  0 .. CALL. 
COMPAQ Deskpro 386-20/60MBCALL. 
IBM MDL. 30-21 , 20MB .............. CALL. 
IBM MDL. 30-286, 30MB .... . . ...... CALL. 
IBM MDL. 50Z,30/MB .................. CALL. 
VENDEX HEADSTAAT Ill . . . . . . ..... CALL. 

LAPTOPS 
NEW! 
TOSHIBA 
T-3100E 

$2799. 

TOSHIBA 
T-1 ooo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sns. 
T-1200H/HB .... . . . . ... . . . . . . ... . . . .  2214/2399. 
T-1600 NEWI .. .... . .. ... . . . . . . . . . . .. . . . . .. CALL. 
T-3100E NEWI .. . . . . . . . . . . . . . . . ........... 2799. 
T-3200 ....... . . . . . . . . . . . . . . . . . . . . . . ........... 3599. 
T-51 00 ...... . . . . . . . . . . . . . . . . . .. . . . . . . . ........ 4749. 
T-5200 NEWI ............. . . . . .. . . . . .......  CALL, 

NEW! 
ZENITH 
Supersport 
In Stock Now! 

ZENITH 
Supersport MDL. 2 .... . . . . .............. CALL. 
Supersport MDL. 20 .. . ................ .  CALL. 
Supersport 286 MDL. 20 ............ CALL. 

NEC 
Ultralite ... . . . . . . . . . . . . . . . . . . . . . . ............... CALL 
Multi Speed HD ...... ...... . . . . . . . . ..... .  CALL 

*DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 
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PLOTTERS/DIGITIZERS 
HOUSTON DMP 41 , 42, 52, 61 CALL 
HOUSTON DMP 52MP, 62MP CALL 
ROLAND DXY 885 DXY980 CALL 
CALCOMP 1 023 CALL 
SUMMASKETCH 1 2X1 2 . . . . . . . . . . . . . . . .  379. 
SUMMASKETCH 1 2X18 . . . . . ... ...... .. 645. 

SCANNERS 
H.P. Scanjet w/lnterface . . . . . . . . . .  $1455. 
PANASONIC RS 505 Flatbed . . . . . .  995. 
PANASONIC RS 506 Flatbed . . . .  1259. 
MICROTEK MSF 300G .............. 2650. 
MICROTEK MSF 300CFiatbed .. 1350. 
PRINCETON LS 300 w/Adaptor . .  758. 
COMPLETE PC Handscanner . . . .  1 71 .  
LOGITECH Scanman .. . . . . . . . . . . . .  CALL. 

MICE 
LOGITECH 

Hi Res (Bus) . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . .  $95. 
Clear Mouse (Serial) . . . . . . . . . . . . . . . . . . . . . .  95. 
C-7 (Serial or Bus) . . . . . . . . . . . . . . . . . . . . . . . . . .  79. 
Mouse w/Paint (Bus or Serial) . . . . . . . .  88. 

MICROSOFT 
MOUSE w/Windows &Paint . . . . . . . .  $144. 
MOUSEw/Paint & Menus . . . . . . . . . . . . . .  1 07. 
MOUSE w/Easycad . . . . . . . . . . . . . . . . . . . . . .  124. 

MODEMS 
THE111 2400 Internal . . . . . . . . . . . . . . . . . . . . . .  $99. 
THElll 2400 External . . . . . . . . . . . . . . . . . . . .  1 28. 
THE111 9600 Internal . . . . . . . . . . . . . . . . . . . . . .  379. 
THElll 9600 External . . . . . . . . . . . . . . . . . . . .  399. 
HAYES Smartmodem 1 200 . .. . . . . . . .  295. 
HAYES Smartmodem 1 200B . . . . . . . .  295. 
HAYES Smartmodem 2400 . . . . . . . . . .  433. 

HAYES Smartmodem 2400B . . . . . . . .  433. 

US ROBOTICS HST 9600 . . . . . . . ..... 625. 

MMI! MARKETING COUNCIL 
.. ..... o..:. ...... ""' "" ""  BY0389 

DISK DRIVES 
SEAGATE ST-225 20MB/Kit . .. . . .  $279. 
SEAGATE ST-251 40MB/Kit ... . . . . .  469. 
SEAGATE ST-251 -1 40MB/28MS 435. 
SEAGATE ST -4096 80MB/28MS .. 625. 
MINISCRIBE 3650 40MB/ Kit . . . . . . . . 3n. 
MINISCRIBE 3675 60MB HD/ Kit .. 430. 
MINISCRIBE 6085 71 MB/22MS .... 642. 
PRIAM ID230 230MB/RLU12MS 1975. 
MITSUBISHI 360K 5.25"HH . . . . . . . . . . . .  76. 
MITSUBISHI 720K 3.5" HH . . . . . . . . . .. . . .  86. 
MITSUBISHI 1 .2MB 5.25"HH . . . . . . . . . .  93. 
MITSUBISHI 1 .44MB 3.5"HH . . . . . . . .  103. 
SYSGEN Bridge File 3.5" Ext. Drive 225. 

HARD CARDS 
PLUS DEVELOP. Hard Card 20 $545. 
PLUS DEVELOP. Hard Card 40 . . . .  690. 
WESTERN DIGITAL File Card (30) . .  419. 

TAPE BACKUP 
MOUNTAIN 40MB Ext./Power XT $569. 
MOUNTAIN 40MB ExVPS/2 Mdl30 549. 
MOUNTAIN 1 50MB Ext. /PS/2 . . 1 550. 
IRWIN 1 45C 40MB INT-/AT .......... 469. 
IRWIN 1 20D 20MB/XT .. . . . . . . . . . . . . . . . .  299. 
PLUS DEVELOP. Pass Port 40 . . . . 606. 

CO-PROCESSORS/CHIPS 
INTEL 8087-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . $215. 
INTEL 8087-3 . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  1 09. 
INTEL 80287-8 . . . . . . . . . . . . . . • • • • . . . . . . . . . . . . . .  239. 
INTEL 80287-1 0 . . . . . . . . . . . • . • . . . . . . . . . . . . . . . .  279. 
INTEL 80387-1 6 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  442. 
INTEL 80387-20 . . . . . . . . . . . ... . . . . . . . . . . . . . . . .  540. 
INTEL 80387-25 . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  650. 
THE111640K Upgrade Kit . . . . . . . . . . . . . .  CALL. 
THE111 Memory Upgrades . . . . . . . . . . . . CALL. 

MULTIFUNCTION CARDS 
AST SPack w/384K . . . . . . . . . . . . . . . . . . . . . . . .  $269. 
AST Rampage AT w/51 2K . . . . . . . . . . . . . .  399. 
AST Advantage Premium w/51 2K . . . .  426. 
INTEL Above Board 286 w/51 2K . . . .  385. 
INTEL InBoard 386 PC w/1 MB .. . . . . . .  799. 
ORCHID Tiny Turbo . . . . . . . . . . . . . . . . . . . . . . .. 269. 
ORCHID Twin Turbo . . . . . . . . . . . . . . . . . . . . . . . .  379. 
THE111 Multi 1/0 XT or AT . . . . . . . . . . . . . . . . . .  65. 

ACCESSORIES 
THE111 3.5"DS/DD Bulk 25 . . . . . .. . . . . . .. . .  $32. 
THE1115.25" DS/DD 50 Pack . . . . . . . . . . . . . .  19. 
THE111 5.25" DS!HD Bulk 25 . . . . . . .. . . . . . . 19. 
FUJI 3.5" DS/HD 1 0 Pack . . . . . . . . . . . . . . . . . .  49. 
FUJI 5.25" DS/HD 1 0  Pack . . . . . . . . . . . . . . . .  21. 
CH PRODUCTS Mach Il l  Joystick . . . .  34. 
CH PRODUCTS Game Card Il l  . . . . . . . .  42. 
PTI Datashield S100 . . . . . . . . . . . . . . . . . . . . . . . . . .  59. 
CURTIS Ruby Filter 6 Outlet . . . . . . . . . . . . . .  56. 

FAX 
CANON Faxphone 8 . . . . . . . . . . . . . . . . . . . . . .  $875. 
CANON Faxphone 20 . . . . . . . . . . .. . . . . . . .. 1 250. 
CANON Faxphone 25 . . . . . . . . . . . . . . . . . . . .  1 945. 
SHARP F0220 . . . . . . . . . . . . . . . . .... . . . . . . . . . . . .  995. 
SHARP F0300 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  1 1 99. 
SHARP F0420 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1299. 
MURATA M1 200 . .. . . . ... . . . . . . . . . . . .. . . . . . . . . n5. 

SOFTWARE 

ALDUS 
Pagemaker 
3.0 

$479. ALDUS 
ADOBE I l lustrator w/Windows $428. 
ALDUS Pagemaker 3.0 . . . . . . ...... 479. 
ASHTON TATE DBase IV . . . . . . . .  453. 
ASHTON TATE Multimate Adv. II 289. 
BORLAND Turbo C w/Debugger 92. 
BORLAND Turbo Pascal . . . . . . . . . . . .  99. 
BORLAND Quattro . . . . . . . . . . . . . . . . . . . .  159. 
BRODERBUND Where USA . . . . . .  26. 
BRODERBUND Where World . . . .  25. 
BRODERBUND Printshop . . . . . . . . . .  37. 
BRODERBUND Bank St. Writer+ 47. 
CENTRAL POINT PC Tools Delx. 42. 
CHIPSOFT Pro 1 040 . . . . . . . . . . . . . . . .  228. 
CHIPSOFT Personal 1 040 . . . . . . . . . .  46. 
DAC Easy Accounting 3.0 . .. . . . . . . . . . 59. 
FIFTH GENERATION Fastback + 99. 
FUNK SOFTWARE Allways . . . . . . . .  85. 
FUNK SOFTWARE Sideways . . . .  42. 
INTUIT Quicken . . . . . . . . . . . . . . . . . . . . . . . . . .  30. 
LOTUS Lotus 1 -2-3 . . . . . . . . . . . . . . . . . . .. 299. 
LOTUS Symphony . . . . . . . . . . . . . . . . . . . .  445. 
MECA Managing Your Money . .  1 17. 
MERIDIAN Carbon Copy Plus . .  114. 
MICROSOFT Flight Simulator ... . . .  35. 
MIICROSOFT Word 5.0 . .. ...... CALL 
MICROSOFT Excel 2.0 . . . . . . . . . . . . . .  315. 
MICROSOFT Works . . . . . . . . . .  .......... 99. 
MICROSOFT Windows . . . . . . . .  68J130. 
PEACHTREE Business Acct. II 162. 
PETER NORTON Utilities Adv. . . . .  n. 
PFS First Choice . . . . . . . . . . .. . . . . . . . . . . . . . .  95. 
PFS Professional Write . . . . . . . . . ..... 1 1 5. 
PFS Harvard Graphics .. . . . . . . . . . . . .  285. 
WORDPERFECT Wordperft.5.0 225. 
XEROX Ventura Publisher . . . . . . . .  495. 

JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE. 

r7)llll New "Net" Pricing . . .  All Members � Pay Prices Shown + Shipping. 

r7)llll No Credit Card Surcharge on � Master Card or Visa. 

r7)llll Fast 24-Hour Shipping on all � In-Stock Items. 

r7)llll All Products on Display at 
� Our Warehouse Showroom. 

r7)llll Free Technical Support Before � and After the Sale. 

r7)llll Qualified Sales Representatives � Standing by to Serve You .  

• TECH SUPPORT 1-312-205-1410 
• CUSTOMER SERVICE 1-312-205-1510 
• FACSIMILE 1-312-205-1525 1 -800-621 -SA VE 

625 ACADEMY DRIVE, NORTHBROOK, I L  60062 HOURS: MON DAY-FRIDAY 8:30AM-6:00PM SATURDAY 10:00AM-4:00PM 
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printer that 
changed my liE" 

"I remember when the ACCEL-500T" arrived 
as if it were yesterday. Because it was. 

It all started innocently enough. The boss 
questioned my decision to buy the ACCEL-500 
instead of the leading 24-pin dot matrix printer. 

With ACCEL-500's SelectDiar" fingertip 
control , I put the handsome new printer through its 
paces. Zooming through paper handling and setup 
options. Snapping in IntelliCard"' modules to emu­
late every printer and font style he could think of. 
From 480 cps draft mode to high resolution color 
graphics, from 6-part forms to sheet-fed envelopes, 
ACCEL-500 demonstrated a versatility previously 
the province of vegetable slicers and dicers. 

The boss beamed, shook my hand, and left 
me to face a hostile crowd of jealous, resentful 
co-workers. I made a successful break for this 
broom closet. Where I'll  remain until they give 
up and go home. 

Good thing the ACCEL-500 runs unattended, 
around the clock. I could be here for days." 

ACCEL-500m 
For the ACCEL-500 dealer nearest you, write: Advanced 
Matrix Technology, 765 Flynn Road, Camarillo, GA 93010. 
Or call: (800) 992-2264. 
Circle 38 on Reader Service Card 



A great concept 

whose design may not 

be so super 

Nick Baran 

A t the very least, Superbase 4 is 
an intriguing program . It 's  
part of a new breed of database 
managers for IBM PCs and 

compatibles that can include graphics 
images and external text files as fields in 
a database table. Superbase 4 is also a 
full-featured relational system. It has a 
large BASIC-like programming language 
and a query system modeled after Struc­
tured Query Language (SQL) . 

Of course, supporting all those differ­
ent things-graphics images, text files, a 
programming language, and a query sys­
tem-may be a great concept, but it's a 
lot to promise. And the version of the 
program I worked with, version 4.0, is 
not without its faults. 

Based in the U .K. , Precision Soft­
ware, the developer and vendor of Super­
base 4, currently offers the program for 
Digital Research 's GEM windowing en­
vironment, which runs under MS-DOS. 
Superbase 4 is bundled with GEM 2. 1 ,  
which is about two years old. According 
to a company spokesperson, there are no 
plans at present to bundle the program 
with GEM 3 .0. However, customers can 
run Superbase 4 under version 3 .0  if they 
purchase it separately. Precision Soft­
ware says it plans to introduce a version 
of the program running under Microsoft 
Windows early this year. 

Installation and Operation 
The Superbase program comes on four 
5 1A-inch floppy disks plus an additional 

APPLICATION REVIEW 

Superbase 4 

six floppy disks for the GEM windowing 
system. The installed program plus 
GEM requires about 1 .5 megabytes of 
disk space. Superbase 4 requires 640K 
bytes of RAM and a graphics board and 
monitor supporting CGA, Hercules, or 
EGA. I tested Superbase 4 on an IBM PC 
XT with an Orchid 80286 TurboEGA 
board. 

Installation is simple, although you 
must learn the basic workings of GEM, 
which is similar to Microsoft Windows 
in its operation but slower. Whether you 
like GEM or not, you'll have to get used 
to it if you want to run Superbase 4. 

Superbase 4 depends on a graphics­
based environment and therefore re­
quires a mouse to operate effectively, al­
though it is possible to run it entirely 
from the keyboard. You can access al­
most al l  operations from pul l-down 
menus at the top of the screen or from a 
series of control buttons along the bottom 
of the screen. The control buttons act es­
sentially like the buttons of a tape re-

corder, letting you "fast-forward" and 
"rewind" the records of a database, 
move sequentially from one record to the 
next, and perform ad hoc queries and 
searches of the open database file. 

You can display records in Form view, 
Table view, or Record view. The Form 
view lets you enter or display data using a 
custom-designed form from the Super­
base Forms Editor. Clicking on the fast­
forward button in Table view lets you 
view a screenful of records at a time. 
Record view displays a single record at a 
time and is the default format for enter­
ing data. The control buttons include op­
tions for moving to the top and bottom of 
the file, moving forward or backward 
through the file, searching on a keyword 
in the file, or performing a query. How­
ever, there were some bugs in the control 
button functions. Occasionally, the sys­
tem would report "end of file" without 
displaying any records moving either for­
ward or backward through the file. The 

continued 
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Type 
DBMS 

Superbase 4 version 4.0 

Company 
Precision, I nc. 
(subsidiary of Precision Software, Inc.) 
8404 Sterling St., Suite A 
I rving, TX 75063 
(214) 929·4888 

Format 
Four 5V4·inch floppy disks for 
Superbase; six 5%-inch floppy disks 
for GEM 

Hardware Needed 
IBM PC , XT, AT, PS/2, or compatible 
with 640K bytes of memory; a hard disk 
drive with at least 1 .5 megabytes 
of free space; a CGA, Hercules, or EGA 
graphics card; one floppy disk drive 

Documentation 
Two spiral-bound user's manuals 
(approximately 200 pages each); 
pocket reference guide 

Price 
$695 (includes GEM 2 . 1 )  

Inquiry 851 . 

only solution was to close the file and re­
open it. 

Relational Structure 
Superbase 4 uses the standard relational 
table structure of rows and columns. It 
includes text, numeric, time, and date 
data types, as well as an external data 
type that can point to a graphics or text 
file. A nice feature is that text data types 
can have multiple response fields, allow­
ing up to nine separate data entries for a 
single field, with a total of 500 charac­
ters . Each table is stored as a separate 
database file, and common fields can 
link the tables to other Superbase 4 data­
base files. Superbase uses a linking sys­
tem similar to SQL, in which the com­
mon field names are appended with the 
corresponding database filename (e.g . ,  
lastname .ACCOUNTS = lastname . CUS­
TOMER) . You can therefore use fields 
from other open databases in any data­
entry form or report. Superbase 4 allows 
the importing of dBASE, data-inter­
change format, and ASCII files, and also 
exporting to ASCII file format. 

Superbase 4 can have multiple data­
base files open, but you can access only 
one database at a time interactively. You 
can set up a form or report that accesses 
and displays data from multiple data­
bases, however. Using the system's link 
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facility, you can set up links between as 
many as 99 database files .  Unfortu­
nately,  the use of multiple files is poorly 
documented in the Superbase user' s  
manuals.  Almost all the tutorials and ex­
amples focus on single-file operations .  

Superbase 4 maintains separate index 
files for each indexed field in the data­
base. Indexes are optional, but you must 
have at least one index per database. You 
can view your data sorted in the order of 
the open index . Only one index can be 
open at a time. Indexes are automatically 
updated as you enter data. Searches and 
queries are very fast if they are per­
formed on the field of the currently open 
index. I tried a text search of a 700-
record database and obtained the answer 
almost instantaneously. However, Su­
perbase 4 took an additional 4 or 5 sec­
onds to search through the rest of the file 
when there were no more matches. 

As long as you stick to searches on the 
field of the open index, the performance 
is quite good. Since the indexes update 
automatically, your data is always in 
sorted order according to the open index . 
Thus, the performance of sorting is not 
really an issue, although you can slow 
down data entry considerably if you de­
fine too many indexes. 

Two Programs in One 
Superbase 4 actually consists of two pro­
grams.  The primary program is the 
Superbase 4 application itself, which in­
cludes facilities for entering and display­
ing data, querying database files, and 
developing programs in the Superbase 4 
programming language, called DML 
(for database management language) . 
DML is modeled after the BASIC pro­
gramming language. It includes over 200 
commands and a complete set of math, 
date, time, string, and financial func­
tions. You can generate programs using 
the Superbase 4 text editor or with any 
simple text editor. 

The Superbase application includes a 
full-screen text editor and utilities for 
viewing the status of files, listing direc­
tories, and determining available system 
memory. The directory-listing function 
was erratic and would occasionally re­
port a blank screen and return to the 
main menu, even though the directory 
contained files. A major drawback of the 
program is that there is no facility for 
temporarily exiting to MS-DOS. This is 
a major omission for any competitive ap­
plication package on the market today. 

The other component of the package is 
a separate Forms Editor, which you use 
to design data-entry forms and reports 
for Superbase databases. You must exit 

Superbase temporarily to use the Forms 
Editor. You can locate fields anywhere 
on the screen, specify calculated fields 
and fields from other databases, and de­
sign windows and boxes to enhance the 
appearance of the form. Forms can con­
sist of multiple pages. 

Unfortunately,  forms design is not a 
trivial exercise for the uninitiated. The 
manual even warns that the technique of 
drawing patterns and outlines on forms 
"may be difficult to master. " It was dif­
ficult, indeed. After laboriously design­
ing a form, I lost the entire thing because 
of an error I made in specifying a box 
border. Most users are accustomed to 
more forgiving interfaces. Simply warn­
ing the user in the manual is not enough. 

Reports are a subset of forms created 
in the Forms Editor. You can define 
groups, headers, footers, and the usual 
array of calculations and functions that 
you would expect in a full-featured rela­
tional database. However, the report 
generator has some serious design flaws. 
If you inadvertently select an option such 
as Group or Footer and then decide you 
don't need to use it, there seems to be no 
way to change your mind. For example, 
if you decide to add a footer and click on 
this menu option, you can't remove the 
footer area from your report without 
clearing the screen, thus losing the rest of 
your report. If you leave the footer area 
blank, the computer freezes when you at­
tempt to print the report. Another odd 
quirk of the report generator is that you 
can run test reports only on the printer, 
not on the screen . 

Reports are saved as Superbase DML 
programs, and, to run a report, you must 
execute it from the Superbase 4 Program 
menu option. Unfortunately, all Super­
base 4 programs have the same file ex­
tension, so there is no way of telling 

· which programs are reports and which 
are used for other purposes; you have to 
name your files so that you can remem­
ber which ones are reports. This is a 
major inconvenience. 

A Few Problems 
As I mentioned earlier, one of the big 
selling points of Superbase 4 is its ability 
to display graphics images and text files 
as fields in a database. Superbase does 
this by providing an External file data 
type, which is used as a pointer to the ex­
ternal text or graphics file. Any file con­
taining ASCII text or graphics images in 
IMG, PCX, GEM, or PICT format can 
be included as a field in  a database 
record. Thus, theoretically, you could 
have a database of addresses with a field 

continued 
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How are you currently producing your scientific 
documents? Are you using a "golf ball" style 
typewriter? A regular word processor, hand let­
tering the special/ symbols? c.A,rEl . you fightiqg 
against a "what-you-see-is-definitely-not-what- ' 

you-get" system with a special command 
language? Or are you using one of our com­
petitors' expensive and inflexible programs? Find 
out how,

.
ChiWriter c?n solve yoqr�s.cientific .�j?rd 1 

processmg problems. " ' ''t' ·... . ,:v ·� 

0 

H,�� 
H 

Pow':��� Scie�titic/Moli;�ont w��d 
Processing at a Reasonable Price 
ChiWriter is a complete word processor, desigl'led 
espec;i?lly for scientifiC: and for�igp );mguage !Elxt. 
Its features include: 'intuitive form� Ia eaiting c(.)m­
mands, automatic pagination, 'Variable headers 
and footers, footnotes, box draw mode, a notepad 
window, and an int�grated spelling checker. 

/ ; . . . . : - 'i< -- ' - --- '• 
• ' ' �'< Best 6t'all, GhiWritep is completely ,!.�what-y,ou;sEle- · 

is-what-you-get." Evem ::omplicated formulas can 
be entered easily Because the screen display cor­. responds exactly to the printout. 

CliiV'{rit�r runs Or) an. IBM PC witi\CGA graphics • . . 

2 flor:>PSr or 1 hardll floppy drive, · and an .Ep­
son/IBM compatib1Ef 9 pin printer Hi res. screen 
support (Hercules, EGA, VGA, AT&T) , 24 pin 
printer support, and laser printer support (HP 
LaserJet, DeskJet, . PostSeript) are avai .lable. 

\i,;:·· .• _:;;-· -�< ' .·< ,,£(4:,_' > - ,>.; �-aw:;_ -
"Ch/Writer is a nifty' product with a ·price l defo/you 
to beat and perforrilance I defy you to snub . . . I 
know of several $500 programs that will do thejob, 
but for the same m?ney you could buy ChiW�ter 
and a· :vacation. ", 1.;/' . ' ·{<'�. . .. ;:e<s: · <r Phii Wiswelfi' PC Maga�lne r=- --- - -·· - - ·- - ----·---, 

I 0 ChiWriter Program $99.95 
0 Hi Res Screen Support $24.95 

I 0 24 Pin Printer Support $24.95 
0 Laser Printer Support $59.95 I 0 International Keyboard Support $19.95 
o Chemistry Support $49.95 0 Word Perfect Converter $49.95 I 0 Conographic Font Set $149.95 . 1 o MergeChi Mail Merge Facility $24.95 
0 lndexChi Index Generator $59.95 
0 Shipping & handling $'-=c:---c-----;:---1 $5 U.S. & Canada, $10 Europe, $15 elsewhere 1 Name ______________________ _ 

I Address ______________________ _ 
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SUPERBASE 4 

that contains a bit-mapped image of the 
house at each address . Or you could have 
a database that catalogs a series of re­
ports or text documents. 

However, there's  a big problem. GEM 
doesn ' t  support enough memory to 
display graphics images in Superbase. 
Specifically, GEM does not support ex­
panded memory-so Super base 4 can use 
only 640K bytes. I found that bit-mapped 
graphics images could not be displayed 
because of memory limitations (I got an 
" insufficient memory" message even 
with a small, lOK-byte image produced 
with PC Paintbrush) . 

S uperbase 

has a complete Query 

Definition facility 

for defining and storing 

complex queries. 

Precision Software acknowledged this 
problem and told me that there is some 
improvement if you use GEM 3 .0. How­
ever, this means that you must purchase 
GEM 3 .0  separately, which is hardly a 
satisfactory solution. The Superbase 
manual suggests removing GEM desk 
accessories and disabling your R A M  
disk to free up more memory for graphics 
display. These are not satisfactory solu­
tions, either. Presumably, a version of 
Superbase under Microsoft Windows 
would support expanded memory and get 
around the present memory limitations .  

The use of external text files works 
somewhat better. Superbase displays ex­
ternal text files using its own text editor. 
You can either display the text file in a 
window on the screen or expand the win­
dow to the full screen. You can edit the 
external file from within Superbase 
using the text editor. Superbase 4 also 
lets you search external text files for text 
strings. However, it will not open the file 
and display the text string that it found; it 
simply lists the record containing the ex­
ternal file with the desired text string. 
You still have to find the string by scroll­
ing through the flagged external file. 

Another drawback is that Superbase 
matches lines to search for text strings; 
thus, it won't find a text string if it's on 
multiple lines. If you were storing a large 

library of documents, it would be almost 
impossible to ensure that text strings of 
interest were always located on one line. 

Searches of text files are extremely 
slow. Searching for a string in a simple 
four-record database with one text file of 
about 500 words and another of about 40 
words took close to 30 seconds . Text 
searches would be slow indeed with, say, 
500 external files. 

One of the more promising features of 
Superbase 4 is its query facility. While 
you can perform s imple s ingle-file 
queries using the control button at the 
bottom of the screen, Superbase 4 also 
includes a complete Query Definition fa­
cility for defining and storing complex 
queries . The Query Definition facility 
consists of a menu-driven dialog box in 
which you enter the desired fields, the 
filter or query criteria, and the appropri­
ate format parameters for the output of 
the query. In fact, you can output fairly 
sophisticated reports using the Query 
Definition facility. You can specify field 
groups and, as I mentioned earlier, fields 
from other databases. 

The probh;m is that the Query Defini­
tion facility is poorly documented and 
difficult to use. Virtually no examples 
are provided for developing a query using 
multiple files. I struggled for several 
hours with a simple query involving two 
database files and a common last name. 
There should be a more comprehensive, 
step-by-step tutorial for the query facil­
ity. While it may be powerful ,  it's not 
much good if it's too difficult to learn. 

Superbase 4 also includes a communi­
cations function for dialing other com­
puters using Superbase and exchanging 
files via the XMODEM protocol. As it 
stands in the current version, communi­
cations must be performed in auto-dial 
mode, and each machine must be set up 
to either answer or receive only. Com­
munications commands can also be in­
cluded in DML programs. 

Superbase 4 has the potential to be a 
powerful and useful database program, 
but the 640K-byte memory restriction se­
verely limits it. If Precision Software 
does indeed port the program to Win­
dows and, better still ,  to Presentation 
Manager, it will be worth a second look. 
Still ,  the documentation and tutorial ma­
terial should be greatly improved, and 
the bugs in the program eliminated. 

While Superbase 4 has great promise, 
it ' s  difficult to recommend in its current 
form. • 

Nick Baran is a BYTE senior technical 
editor based in San Francisco. He can be 
reached on BIX as "nickbaran. " 





LabVIEW Instrumentation Software. 
Our Users Tell the Story. 

EDUCATION 
University of Southwestern 

Louisiana 

"Lab VIEW is the best single 
software entity that has been 
written to date for any com­
puter for any purpose." Dr. 
John O'Dell, professor of Me· 
chanica! Engineering, uses 
LabVIE\'11 in his course on 
computer-controlled systems. 

MEDICINE 
Sahlgren University Hospital-Sweden 

"Without any earlier experi­
ence with programming, we 
were writing our own applica­
tions after the Lab VIEW 3-day 
training course.'' Dr. Anders 
Ullman uses LabVIE\V in 
clinical pharmacology. Muscle 
contractions evoked by nerve 
stimulation or by different 
drugs arc measured via iso­
metric force transducers with a 
plug-in analog input board. 
Each channel is monitored on a 
LabVIEW' strip chan. 

OPTICS 
Newport Corporation 

"Lab VIEW makes it easy 
for researchers to create 
sophisticated optical experiments 
that anyone can operate." Scott 

jordan incorporates LahVIE\X' 
with instrumenrs from Newport 
in applications likt: this Gaussian 
laser betm profilcr. 

SEMICONDUCTOR RESEARCH 
Raytheon Company 

"Lab VIEW is the system of choice 
for data acquisition." John Day 
uses L1bVIEW and GPIB instru· 
mcnts to measure physical proper­
tics of GaAs semiconductors. 
Lab VIEW generates graphs of 
capacitance versus frequency and 
capacitance versus voltage. 

Now . . .  LabVIEW®2.0 
Faster, more versatile, and even easier to use. 

Grapbical lnstrumentation Software 

for Data Acquisition, Analysis, and Presenlalion. 

""7 NATIONAL � ... ( INSTRUMENTS™ 
Tbe Software ts tbe lnstrrlment TM 

1 2 109 Technology Blvd. Austin, Texas 78727-6204 

5 I 21250-91 19 800/53 t -4742 800/IEEE-488 in Texas 

AUTOMATED TESTING 
Sundstrand-Sauer 

"With LabVIEW, I have re­
duced testing time for our 
control panels from 15  
minutes t o  less than I 
minute." Jay Herman is in 
charge of testing Sundstrand 
control panels used on con­
crete paving machines. A GPID­
controlled power supply tests 
the power requin.:mcnts for 
these machines. Analog and 
digital lines on tht: control 
panel arc tested with the NB­
MIO- 16 board. 

PHYSICS 
The University of Texas 

at Austin 

"We initially set up our sys­
tem on a Micro VAX. It took 6 
months. With Lab VIEW and a 
Macintosh II, we got it work­
ing in a couple of weeks." 
Azuccna OnTman, graduate 
student in the Physics Depart· 
ment, researches the chemical 

properties of surfaces. In her 
research, L1bVIE\V cmHrols 
GPIB instruments and graphs 
the data collected. 

CIVIL ENGINEERING 
Stanford University 

"LabVIEW is the most flexible 
data acquisition software I've 
ever seen-it's also a bit of 
fun." Dr. Steven Monismith of 

the Civil Engineering Depart­
ment uses an experimental 
pond to research double di­
ffusive systems. L1bVIEW and 
an NB-MI0- 1 6  board measure 
signals from temperature and 
conductivity probes in the 
pond. and comrol a motor that 
varies the depth of the probes. 

SIMUlATION 
Engineering Measurements Company 

"Lab VIEW saved me several 
months of development." John 
Wacrs simulates digital signal pro­
cessing algorithms with Lab VIEW. 
·n1e algorithms arc burned imo 
EPROMs on intelligent flow meters 
manufactured by Engineering Mea­
surements Company. 

National Instruments of japan 8 1  (03) 788- 1922 • National Instruments of France ( I )  48 65 33 70 · National Instruments United Kingdom 44-01 -5·19-3·'144 · ARGENTINA 54 1 / 46- 577610628 • 

AUSTRALIA 6 1  ( 3 )  879·2322 • BELGIUM 021735.21.35 • CANADA 4 1 6/890-2010 · 6 1 3/596·9300 · ( 5 1 4 )  7<17-787H · 403/295-0822 · ( 60t! ) 988-2 1 9 5  • CHI I.E 56 2253689 • DENMARK 45 02-25 1 1 2 2  • 
FINLAND 358 90-372 1 44 • FRANCE 33 ( I )  69077802 • !·lONG KONG 852 0-262707 · 852 0-2629tl5 • IHEI.AND 353 042 72282 • ISRAEL 972 324298 • ITALY 39-2-9849 1071 -2·3 • KOREA ( 02) 776-3800 • 
TilE NF!l-IERL-\NDS 31 070-996360 • NEW' ZEALAND 64 09 --144-2645 • NORWAY 02-531250 • PORTUGAL 195453 1 3  • SINGAPORE 65 29 1 1 336 • SOUTII AFRICA 27 ( O i l )  787-0473 • SPAIN 

3·1 ( I )  4 5 5  81 12 • S\'\'EDEN -16 08-792 I I  00 • SWITZERLAND 4 1  65 52 89·i9 • TAI\'ilAN/TI-IE REPUBLIC OF CHINA 886 (02) 7036280 • THAILAND 66 2:Vi9330 • UNITED KlNGDOI\1 

.j.j 273 608 3 3 1  • WEST GER,\I.r\1\'"\' 49 89 807081 

Circle M20 011 Reader Service Card for LabWindows. 
M21 for LabVIEW 



MARCH 1989 VOLUME 14 NUMBER 3 

ll'JTE 
Macintosh Special Edition 

Editorial :  Information (Mis)management by Tom Thompson 
2 

Short Takes 
5 

Extending Your Macintosh by Paul Mercer and Fred A. Huxham 
9 

Introducing the New Extended Text Edit by Michael Ogawa 
21 

COVER PHOTOGRAPHY: PAU L  AVIS © 1989 

Exploring the Mystery by Laurence H. Loeb 
39 

BYTE (ISSN 0360-5280) is published monthly with an additional issue in 
October by McGraw-Hill, Inc. Founder: James H. McGraw (1860-1948). 
Executive, editorial, circulation, and advertising offices: One Phoenix Mill 
Lane, Peterborough, NH 03458, phone (603) 924-928 1 .  Office hours: 
Monday through Thursday 8:30 AM-4:30 PM, Friday 8:30 AM-1:00 PM, 
Eastern Time. Address subscriptions to BYTE Subscriptions, P.O. Box 551,  
Hightstown, NJ 08520. Postmaster: Send address changes, USPS Form 
3579, and fulfillmem questions to BYTE Subscriptions, P.O. Box SSI. 
Hightstown, NJ 08520. Second-class postage paid at �eterborough, NH 03458 
and additional mailing offices. Postage paid at Winnipeg, Manitoba. 
Registration number 9321. Subscriptions are $22.95 for one year, $39.95 for 
two years. and $55.95 for three years in the U.S. and its possessions. In 
Canada and Mexico, $25.95 for one year, $45.95 for two years, $64.95 for 
three years. $75 for one-year air delivery to Europe. Y28,800 for one-year air 
delivery to Japan, Yl4.400 for one-year surface delivery to Japan, $45 surface 
delivery elsewhere. Air delivery to selected areas at additional rates upon 
request. Single copy price is $3.50 in the U.S. and its possessions, $3.95 in 
Canada, $4.50 in Europe. and $5 elsewhere. Foreign subscriptions and sales 
should be remined in U.S. funds drawn on a U.S. bank. Please allow six to 
eight weeks for delivery of first issue. Printed in the United States of America. 

Address editorial correspondence to: Editor, BYTE, One Phoenix Mill 
Lane. Peterborough. NH 03458. Unacceptable manuscripts will be returned if 
accompanied by sufficient postage. Not responsible for lost manuscripts or 
photos. Opinions expressed by the authors are not necessarily those of BYTE. 

Copyright © 1989 by McGraw-Hill, Inc. All rights reserved. Trademark 
registered in the United States Patent and Trademark Office. Where 
necessary, permission is granted by the copyright owner for libraries and 
others registered with the Copyright Clearance Center (CCC) tb photocopy 
any article herein for the flat fee of $1.50 per COPY of the article or any part 
thereof. Correspondence and payment should be sent directly to the CCC, 29 
Congress St., Salem, MA 01970. Specify ISSN 0360-5280/83, $ 1 .50. 
Copying done for other than personal or internal reference use without the 
permission of McGraw-Hill, Inc., is prohibited. Requests for special 
permission or bulk orders should be addressed to the publisher. BYTE is 
available in microform from University Microfilms International, 300 North 
Zeeb Rd., Dept. PR, Ann Arbor, MI 48106 or 18 Bedford Row, Dept. PR, 
london WCIR 4EJ, England. 

�J 'J � Subscription questions or problems should be addressed to: �· 6li BYTE Subscriber Service, P.O. Box 55 1 ,  Hightstown, NJ 1 . n  • 08520. 

March 1989 Mac Special Edition • B Y T E  MAC 1 



EDITORIAL • Tom Thompson 

I nformat ion 
(M is)management 

Because of the wide 
proliferation of computer 
vi ruses, the free 
exchange of information 
may be in peril 

W elcome to BYT E ' s  t h i rd 
Macintosh Special Edition. 
One of the main functions of 
these supplements is to give 

you not merely good information on the 
Macintosh family of computers, but in­
formation you won't find anywhere else. 
You'll use any computer more effectively 
if you know more about it than simply 
how to turn it on and what application to 
run. The Mac is no exception. 

Even if you don't need to write your 
own INIT (as Paul Mercer and Fred A. 
Huxham show us how to do in "Extend­
ing Your Macintosh"), you'll be better 
off knowing the meaning of all those 
icons marching along the bottom of the 
Mac's screen at boot time. 

And as your use of the Mac becomes 
more sophisticated, the time may come 
when you do want to write an INIT. That 
information will be found here in BYTE. 
Advanced computer users are like that: 
They want to use their computers in ways 
that their designers never anticipated. 
Either way-as solid background infor­
mation or practical how-to information­
the BYTE Macintosh Special Editions 
fill the bil l .  

The Dark Side 
For quite some time now, I've watched 
the outbreaks of various strains of Mac 
viruses come and go, but I had never en­
countered one myself. My interest in 
them was merely as a programming curi­
osity. However, three things occurred re­
cently that changed my feelings on the 
matter. 

First, an author unwittingly sent us a 
Mac disk infected with the SCORES 
virus. Curious or not, we scrupulously 
check submitted disks for virus infec­
tions, so we detected it right away. No 
Mac system at BYTE was ever infected. 
However, as you might expect, the au­
thor was not thrilled to find out that his 
computer was. 

Second, during the first week of No­
vember, a worm worked its way through 
I nternet , bogging down numerous 
networked Unix systems .  This worm was 
"benign" in that it only made copies of 
itself and gobbled up processor time. 
However, if the worm had deleted or 
mangled data on the systems that it in­
vaded ,  the damage could have been 
immense. 

This incident disturbs me a great deal, 
since most of the Macs at BYTE are 
linked by AppleShare to a single server. 
As stated earlier, while we exercise cau­
tion in using new software that we re­
ceive, anyone on the network might slip 
up and infect the Mac he or she is work­
ing on. Under the right conditions, the 
infection could spread to every Mac on 
the network. This is not a very pleasant 
thought. 

Third, I have hanging from a nail on 
my office wall one of the infamous 
green-banded Mega-ROM CD-ROMs 
from Quantum Leap Technologies. The 
notoriety of this particular CD-ROM is 
that some of the Mac applications on it 
are infected with an nVIR virus. Unlike 
an infected hard disk, which you can 
erase to wipe out an infection, the data 
on a CD-ROM is permanent. 

The infection on this particular CD­
ROM is there for all time-or at least 
until I retire it for use as a Frisbee. The 
release of an infected CD-ROM was ab­
solutely unintentional on Quantum 
Leap's part, and the company has since 
redistributed new, uninfected copies of 
it. You can be certain that Quantum Leap 
is unhappy about the incident, both for 
the notoriety and because of the cost to 
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make a new master disk and have new 
copies pressed. 

The upshot of all this is that computer 
viruses are starting to cost us in terms of 
time to clean systems of infections, to re­
place corrupted files, or to redistribute 
software. But it can cost us more than 
that. Computing in the next decade will 
rely heavily on our ability to freely ac­
cess and use vast amounts of information 
on computer systems across the country 
or across the globe. We will hurl ideas 
composed of text and images off satel­
lites to other nations .  Their citizens, as 
they get to know us, will really-and fi­
nally-become our neighbors. 

But viruses threaten this capability, 
even as we put it into place. To safeguard 
ourselves from these viruses, we might 
have to isolate our networks and hamper 
the free exchange of information, which 
is the very soul of the Information Age. 
This loss is the one that will cost us 
dearly. 

As one who helps spread information 
about computers in BYTE, I'd really hate 
to see this happen. But unless we con­
vince every programmer that viruses 
foul the very environment in which 
thoughts are freely exchanged and great 
ideas grow, I don't see any other possible 
outcome. 

Information exchange is important in 
nonelectronic media, too, of course. For 
example, we put the information that we 
think you want in these supplements . 
Now it's time for information to flow the 
other way. 

Are these supplements meeting your 
needs? What helps you most? What 
would you like to see handled differ­
ently? Only if you pick up your keyboard 
and write us-via either conventional 
mail or BIX mail-can we find out. Only 
through the exchange of information can 
we find out if we're serving your inter­
ests. We welcome your input. 

-Tom Thompson 
Senior Technical Editor 

(BIX name "tom_thompson ") 



3orland's new 
l\Irbo Pascal Family 
nakes programming 
�ast and easy 

r urbo Pascal® code com­
piles and runs at better 
than a sizzl ing 1 2 , 000 

ines per minute . Its clear. 
ogical design makes it easy 
o learn and use. 

'!Urbo Pascal i s  truly 
:ompatible with I nside 
Aaci ntosh . which means 
hat you ' re on fami l iar 
:round-that's why so many 
Aac users have made it  
heir  standard.  Best of a l l .  
t's only $99 . 9 5 !  

NEW! 

fhe 'fllrbo Pascal 'flltor 
;s just for you! 

You get . . .  
o A concise h i story of Pascal 

and step-by-step concepts for 
the beginning programmer. 

o A Programmer's Guide taking 
you through all the specifics 
you ' l l  need from Pascal pro­
gram structure to data types. 
records and fi les. 

o An advanced programming 
section covering l i nked l ists. 
stacks. sorting and searching 
algorithms and more. 

o A ful l  gu ide to using the 
power of the Macintosh in 
Pascal .  from use of the visual 
i nterface to memory manage­
ment and debugging. 

o Source code on disk you can 
use in your own programs 
without paying royalties. 

Only $69.95! 

NEW! 

'fllrbo Pascal Numerical 
Methods 1bolbox'" 

Numerical analys1s at 
your  fingertips!  Th is  complete 
collection of state-of-the-art 
routines and programs solves 
all the most common p rob­
lems in science and engineer­
ing. And you ' re free to 
include the source code i n  
your own programs. I ncludes : 

o Solutions to equations 

o I nterpolations 

o Matrix operations: i nversions. 
determinants and eigenval ues 

o Differential equations 

o Least squares approxim ations 

o Fourier transforms 

Only $99.95! 
NEW! 

'fllrbo Pascal Database 
1bolbox® 

Provides you with the 
search and sort routines you 
need for your  Pascal data­
base appl ications. 
o Turbo Access locates. i nserts 

or deletes records using B+ 
trees. and does it  fast. 

o Turbo Sort uses the Qu ick­
sort method to sort data on 
single items or multiple 
keys. 

o You get source code on disk 
and a free sample database 
using the Mac interface that 
you can tai lor to your spe­
cific needs. 

Only $99.95! 

'' Thrbo Pascal is fast: 
12 .000 l ines of good , 
compiled Pascal code in  
60  seconds. 

Howard Katz. MAC USER '' 

Al l products require a Macintosh with at teast 512K. 

All Bm!and products are trademarks or registered tradmarks ol Borland 
International, Inc. or Bortand/Analytica, Inc. Other brand and product 
names are trademarks or registered trademarks of their respective 
holders. Copyright C1987 Borland International BI·1127C 

A compani on to '!Urbo 
Jasca l .  '!Urbo Pascal '!Utor 
1uickly teaches you how to 
Jrogram your  Mac in Pas­
;al ! Th is i nteractive tutorial  
m disk and 700-page man­
Jal real ly show you how­
·rom the basics to advanced 
Jrogramming on the Mac-
n '!Urbo Pascal , M PW Pas­
;al or any version of the l an­
�uage you ' re using. code MAos 

For the dealer nearest you, 
or to order by phone 
CALL ( 408) 438-5300 

Circle M 19 on Reader Service Card 



PSpice 
Mixed-Mode Circuit Simulation 
Now Available on Macintosh II 

PSpice, the largest selling SPICE program 
in the world, now brings the benefits of its 
enhanced, fully supported, electronic 
circuit simulator to you on the Macintosh II . 

The new PSpice Digital Simulator option 
allows full mixed-mode simulation. 
Circuits containing both analog and digital 
components can be simulated.  There are 
no performance compromises-digital 
components are processed at logic 
simulation speeds and analog waveforms 
are calculated with PSpice's usual precision. 

The Probe, Parts, Monte Carlo and Worst 
Case analyses, along with Analog 
Behavioral Modeling and the Digital Files 
interface options for PSpice are also 
available on the Macintosh II . 

Probe and Parts support both the color and 
monochrome graphics displays. Probe 

makes use of Apple's graphical interface, 
and so supports all displays and hard-copy 
devices for which Apple provides drivers. This 
includes the ImageWriter and LaserWriter. 
The same comments apply to Parts. 

Every copy of PSpice includes a model 
library of 2,200 analog and 650 digital 
devices and a detailed reference manual. 

PSpice comes with our extensive product 
support. Our technical staff has over 50 
years of experience in CAD/CAE and our 
software is supported by the engineers who 
wrote it . With PSpice, expert assistance is 
only a phone call away. 

For our free information packet, including a 
PSpice demo diskette for the Mac, call us at 
(714) 770-3022 or toll free (800) 826-8603. 
Find out for yourself why PSpice has 
become the standard for circuit simulation. 

_'P)'---------'- MicroSim Corporation 
20 Fairbanks, Irvine, CA 92718 U.S.A. • (714) 770-3022 (800) 826-8603 • Telex 265154 SPICE UR 

PSpice is a registered trademark of MicroSim Corporation. All other brands and product names arc trademarks or registered trademarks of their respective holders. 

MAC 4 B Y T E  • March 1989 Mac Special Edition Circle Mll on Reader Service Card (DEALERS: M12) 



Studio/8 

Just Enough Pascal 

Studio/8 : The 
Best Paint Yet 

I f Studio/8 put on even one 
more ounce of features, it 

would bust the britches of the 
Macintosh . This color paint 
program from Electronic Arts 
is stuffed with more tools and 
capabilities than most people 
will know what to do with, in­
cluding artists . It comes on 
five disks,  and, like Super­
Paint, it has al l  the things 
you'd expect in a great Mac 
paint program, plus th ings 
from s l ick programs l i ke 
PixelPaint and Photon Paint. 

But it also has some of the 
tools for drawing straight lines 
and smooth curves that made 
FreeHand and Illustrator fa­
mous. With so much to work 
and play with, it ' s  an addictive 
program. The good news is 
that it 's  an expensive addic­
tion , so if you can ' t  afford 
color hardware and lots of 
memory, you 're safe. 

I had the luxury of using 
Studio/8 on a Mac II with a 
video card supporting the full 
256 colors . It 's  in 256-color 
mode that Studio/8 really 
shines. It 's  where you can use 
its advanced paint techniques, 
l ike blending and smearing 
colors , mixing colors, paint­
ing with patterns (either the 
ones in the Toolkit or ones that 
you have done) , and working 
with  pseudowatercolors .  
There's also a color-sampling 
tool (it looks like an eyedrop­
per) that essentially picks up a 
color from the canvas and puts 
it on the brush or in the air­
brush-very helpful if you have 
to match a custom color. A 
masking feature lets you cover 

SHORT TAKES 
BYTE editors ' hands-on views of new products 

T H E  F A C T S  . · ·· , ;· . . , . 

Studio/8 
$495 

Requirements: 
Mac II with at least 1 
megabyte of RAM (2 
megabytes strongly 
recommended) and a hard 
disk drive with at least 6 
megabytes open for 

up any sections of a drawing 
you want shielded, just like 
masking up the chrome before 
spray-painting a car. 

One of the program's fanci­
est provisions lets you easily 
make a paintbrush out of 
pretty much any pattern or 
drawing; you draw it, and then 
the brush loads up with it. This 
is really handy for doing com­
plex but finely detailed back­
ground patterns . But even on a 
Mac with 2 megabytes of 
RAM, I couldn't always pull 
this off. When I tried to load 
some of the package's  predone 
backgrounds to use them as 
brushes, I got " insufficient 
memory" messages. 

Besides a complete set of 
painting and drawing tools, 
Studio/8 has a feature called 
Gallery, which lets you set up 
a virtual slide show of images. 
You can establish the sequence 
of pictures to appear on the 
screen and go from one picture 

Studio/8; for color 
painting, video board with 
16- or 256-color support; 
System 5 . 1  or higher. 

Electronic Arts 
1 820 Gateway Dr. 
San Mateo,  CA 94404 
(415) 571-7171  
Inquiry M225. 

to the next using things like 
dissolves and disassembling 
checkerboard s .  For some 
folks, this is total overkill,  but 
if you 're in a situation where 
you have to make presenta­
tions, this is a good alternative 
to buying another package 
specifically for that purpose. 

The p rogram can  open  
images stored in  the following 
formats :  PICT, Tag Image 
File Format, and MacPaint; 
you can bring in Encapsulated 
PostScript files from Illustra­
tor using the Clipboard. For 
output, you can send docu­
ments to a Laser Writer, a Tek­
tronix Model 4693D printer, 
or a Mirus  film printer .  I 
checked only the laser-printer 
output, and after working with 
the glorious colors on the 
screen , the lasered images 
were downright depressing. 

As a box of artist's tools, 
this is one of the best collec­
tions available. You can use it 

to draw anything from clean 
schematics to soft illustrations 
to wildly patterned designs .  
I t ' s  straightforward, but for 
the more advanced functions, 
you 'II have to consult the man­
ual, which is 300 pages long 
and looks like a high school 
geometry textbook. 

This is the most versatile 
paint package I 've used. Just 
listing what it can do would 
take lots of room. A program 
this meaty is for people who 
want a do-just-about-every­
thing color paint/draw pro­
gram and who also have ample 
memory-someone with a cor­
porate art director's budget. 

The bad side of Studio/8 is 
its capacious memory needs. I 
often couldn't save files, get­
ting instead an "error: volume 
full"  message. I had no trou­
ble with simple images of only 
a few colors, though. 

Besides lots of memory, the 
one other essential component 
for using Studio/8 is restraint. 
The temptation is to pig out 
and use everythi ng i n  the 
Toolkit at least once. It's easy 
to be dazzled by all the tools 
and tricks and end up with 
screens that are the artistic 
equivalent of Las Vegas. 

-D. Barker 

Pascal on 
the Mac 

J ust Enough Pascal from 
Symantec' s  Think Tech­

nologies Division is an add-on 
module for the language that 
gets the novice user comfort­
able with working within the 
Lightspeed environment by 
building a game application 
called Grid Walker. 

A special desk accessory 
functions as a tutorial for all 
the progra m ' s  operations . 
There are 20 segments in the 

continued 
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Circle Ml 0 on Reader Service Card 

LPA's flex-pert system 
flex combines frames, objects and rules 
within a logic programming framework and 
includes :  

* 'if-then ' production rules 
* forward & backward chaining 
* frame, objects & slots 
* demons, procedures & watchdogs 

LPA MacPROLOG is a multi-window 
compiler system for the Macintosh and 
includes: 

* a fast incremental compiler 
* a  declarative graphics systems 
* a powerful optimising compiler 
* flexible interfaces to C, Pascal 

Send for your demo disc for Mac or PIC, now! 

LPA, Studio 4,  RVPB 
Trinity Road, London 
SW18 3SX, UK 
Tel :  +44 1 871 2016 
Fax: +44 1 874 0449 

PLS, 
31 Cresent Drive, 
Milford, CT 04640, 
USA 
Tel:  800 AILOGIC 

Subscription 
Problems? 

We want to help ! 
If you have a problem with your BYTE 

subscription, write us with the details. 

We11 do our best to set it right. But we 

must have the name, address, and zip of 

the subscription {new and old 

address, if it's a change of address). If 
the problem involves a payment, be sure 

to include copies of the credit card 

statement, or front and back of cancelled 

checks. Include a ''business hours" 

phone number if possible. 

EI\ITE 
Subscriber Service 

PO. Box 555 
Hightstown, NJ 08520 
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SHORT TAKES 

assembly of GridWalker, and 
the desk accessory has differ­
ent buttons for explanation, 
assembly, and tinkering. The 
advantages of handling a tuto­
rial like this aren't totally ob­
vious until it is used inside 
Lightspeed Pascal . 

This desk accessory adds 
yet another window to the 
multi window Lightspeed Pas­
cal environment that you can 
refer to at any time. Your at­
tention remains on the screen, 
instead of having to manipu­
late a book. We found it novel 
and convenient to do things 
this way, especially since the 
Just Enough Pascal desk ac­
cessory is a small hypertext 
system. You can click on high­
l ighted words, and the pro­
gram jumps to relevant discus­
sion of the word inside the 
message box. The user inter­
face is well thought out. 

Just Enough Pasca l ' s  ap­
proach to teaching is that you 
learn by doing . In the assem­
bly section, the actual con­
struction of the game occurs. 
You select text from the mes­
sage box (a special  mode 
allows complete selection of 
the relevant text in its entirety 
without re q u i r i ng you to 
scroll) and paste it into the 
main program listing. No di­
rect typing is necessary. The 
steps are clearly laid out and 
logical in progression. After 
you 've assembled one part, 
the tinkering section gives 
instructive ways to change 
things within the program 
(while telling you how not to 
mess it up for the next section 
to build on) , so that the impor­
tant points of the construction 
are understood. 

The tinkering area is prob­
ably the best innovation in this 
type oflearning system. It lets 

T H E  F A C T S  
Just Enough Pascal 
$75 

Requirements: 
Mac Plus, SE, or II with 
1 megabyte of RAM, 
Lightspeed Pascal 2. 0, 
and System 5. 0 or higher. 

the student self-test his or her 
understanding of learned con­
cepts by extending them into 
areas where answers are not 
given by the program. The stu­
dent is required to think, not 
simply to memorize, encour­
aging the type of thinking that 
a programmer is required to 
do in real life when solving 
programming problems . Of 
course, Just Enough Pascal 
also manages to teach the Pas­
cal syntax that is necessary to 
use the language. 

Definitions abound, and 
they are used by succeeding 
parts of the lesson in their nor­
mal context. This forces the 
student to master the defini­
tion or the assembly becomes 
problematic . 

What happens if you make a 
mechanical  error of some 
sort -say, failing to paste the 
correct text i nto the right 
place? A troubleshooting but­
ton offers helpful suggestions 
as to where things might go 
wrong. However, the correct 
program l i s t (and unit  
changes) i s  provided for each 
step. Even if you terminally 
munge something, you can 
continue the lesson using the 
preceding building blocks that 
you know to be correct. This 
kind of error recovery shows 
the attention to detail that Just 
Enough Pascal has. 

Just Enough Pascal i s  a 
learning experience that does 
not condescend to the novice, 
but teaches the language in  
a straightforward manner, 
using a tool (the desk acces­
sory) that is well suited to the 
job. Whether you are new to 
the language or just want to 
brush up on it, this is a great 
learning tool. 

-Anne Lent and 
Laurence H. Loeb 

Think Technologies 
Division 
135 South Rd. 
Bedford, MA 01730 
(617) 275-4800. 
Inquiry M226. 



BUSINESS I ACCOUNTING/ FINANCE 0 Home Budget Manager (1103) - Helps you 
design and stick to a budget. 0 E-Z Forms Executive (1160) - Makes it easy to 
generate any type of business form. 0 Express Check (1 105) - A fantastic checkbook 
program with reconciliation features. [] PC-Calc• (1130-11 32) • One oi l he mosl 
powerful and complete spreadsheet packages 
available. The features include the ability to 
impor1 1-2-3 files. (3 D1sks) D Small Business Accounting System (1141) -All 
small business owners need this one. 0 Home Inventory (11 80) - Keeps track of all 
your personal items. 0 PC-Stock ( 1 124) - Tracks your stocks and 
charts the trends. (CGA) [] PC-Write (1600, 1601} - This word processing 
system is one of the most popular because of 
its many features and ease of use. (2 D1sks) 

DATABASE 0 MaiiMaster (1207) · Complete. full·featured 
mail list manager and label printer. [] PC·File• (1213·1215) · A  powerful DBase Ill• 
compatible Database. (3 D1sks) 

EDUCATION 0 Facts (1525) · Teaches kids the states. 
presidents. capitals, etc. (CGA) 0 Typing Tutor (1 550) • Improve your typing 
skills with this friendly teacher! (CGAI 

0 Computer Tutor (1562) · 11 you are a new user 
or computer novice. THIS IS WHAT YOU 
NEED! learn in a fun. pressure free 
environment. 0 Geography (1 526) • Make learning fun with 
this geography trivia game. 

0 BibleO (1552) · Test your Bibticai iO. It's fun. 
too! 0 Spanish I (1505) · Excellent instruction for the 
beginning student or world traveler. 0 Spanish II (1 506) • For those who wish to 
continue where Spanish ! leaves off. 0 Math Tutor (1529) · Takes a fun approach in 
helping kids improve their math skills. 0 World (1537) · This menu·driven program 
makes 11 easy to obtain information about 
geography (capitals. countries. and more). 

UTILITIES/APPLICATIONS 

0 MasterKeys (1300) · like the popular Norton 
disk file utilities. only better! 0 Desk Mates (1375) · A  disk lull of Sidekick·like 
desk accessories. 0 HOMenu Ill {1 379) • Puts all the programs on 
your hard disk on an auto booting. one· touch 
menu! Has security features, unlimited menus. 
and a phone dialer. 

Only 

So easy to Use 
"' No Computer Experience Necessary "' Instructions lor each Order 

"' FREE Phone Support "' The BEST User Supported Software 
So Easy to Order 

"' No Membership Fees "' FREE BOO-# for Orders 
"' F R E E  Shipping for I B M  orders of 5+ "' FREE Shipping on MAC orders 

"' U PS 2nd Day Air Service when you need it Now! 
'Y FREE Catalog 'Y Your Satisfaction Guaranteed 

I B M  .,.. .,.. .,.. .,.. 4 ,. ... ... MACI NTOSH 
0 Banner Maker (1801) · Make banners of 

various sizes and styles with this disk. 

0 PianoMan (1902) · Record. edit. and then play 
back your favorite tunes. Also turns the 
keyboard into a musical instrument?! 

GAMES 0 Striker (1400) · Arcade helecopter attack 
game. Bomb and shoot enemy targets. (CGA) 0 Baseball (1415) · A  strategy oriented approach 
to the great game. 0 O·Bert {1403) · Play the famous arcade hit on 
your computer. (CGA) 

0 Backgammon (1404) · Play againSI Ihe 
computer. Centipede is also included. (CGA) 0 Monopoly (1405) · Great color and sound. 
(CGA) 0 JetSet (1407) · A  great jet llighl·simulator. 0 Infiltration to IBM (1417) · In this text· 
adventure game. you are a secret agent. 0 RISK (1436) • For all of us who love the great 
board game. Conquer the world! (CGA) 0 PacMan & More! {1421) · Several arcade hits 
including two PAC·MAN games. (CGA) 0 Wheel af Misfortune (1422) · A  really fun 
version of the classic TV gameshow. 0 Master the Market (1425) · A  stock market 
simulation game. More options and better all 
around play than the popular "Millionaire" 
game. 

BUSINESS 
"Y 0 MACMail {2000) • A super mail list manager for 

MAC. Stores names. addresses, and other vital "Y information and print labels 0 Payroll {2004) • Excellent payroll manager. Has "Y everylhing including withholding deductions. -y tax tables. forms. YTD. and much more 

0 Finance I (2006) · Analyzes loans, mortgages, ... and investments 0 Slock Charting (2008) • Charts and does 
"Y thorough analysis of stocks 
-y 0 Bi-Plane Spreadsheet (2010) - An extremely 

powerful and complete program with a 

? mullitude of options and functions 0 Home Inventory {2012) - Keeps track of all your 
personal items, expenses, and budgets. Makes 
it easy to manage all your bills 

... 
"Y 0 Checkbook Manager (2014) · An excellent 

check register system which helps your to bal· 
ance your checkbook and track your expenses ... 

... EDUCATION 
-y 0 Science (2100) · Teaches biology, physics, and 

general science topics ijunior high to adult) -y 0 Stars (2102) • Great star charting·astronomy 
programs - breathtaking graphics and really 
fun education ... 0 Math Tutor {2104) · Several fun math quiz "Y games-a really great educational tool for kids. 

"Y Topics lor pre-K to high school senior student 0 Geography (2106) · Both a quiz and study 0 Kid Games (1426) · A  set of educational 
games designed to teach kids in a fun way. "Y program lor learning states. capitals. and U.S. 

regional information 

0 Super Pinball (1429) · A  collection of live great -y 0 Typing Tutor (2108) · It's easy to improve your 
typing skills with this excellent tutor video pinball games. (CGA) 

0 Global Thermonuclear War (1 430) • Inspired 
by the movie "Wargames". 

0 Video Poker/UIIima 21 (1435) · The BEST 
poker and blacktack games available. 0 Star Trek (1438) • You are the Captain as you 
lead the Enterprise into space battle. 

Nole: iCGAI=Requires Color Graphics Adapler 

"Y 0 Bible Pursuit (2110) · Great Bible trivia game 

... UTILITIES 

'Y 0 Disk Utilities (2202) · Disk aryd file
. 
recovery 

tools that everyone should have-JuSt in case! 

'Y' 0 Vaccine (2204) • Several programs that will 
check for. eliminate. and protect against 

-y computer viruses 

0 MACKERMIT (2208) • The KERMIT modem 
'Y' protocol lor MAC 

Order Today - Call Toll Free J -800-444-5457 
IBM Disks Ordered MAC Disks Ordered 

CREATIVITY 0 Music I (2300) • Many music learning and 
creation tools 0 MACinTalk (2302) · Allows your MAC to speak. 
Includes three programs which utilize this 
speech utility 

0 Guitar (2304) - A keyboard electric guitar simu· 
lator-make guitar sounds by pressing keys 0 Songs (2306) • Over twenty musical selections 
with player utility 0 Calendar Maker {2400) • Make your own 
custom calendars and monthly planners 0 Banner Maker (2430) • Prints large or small 
banners using the lmageWriter printer 

MISCELLANEOUS APPLICATIONS 

0 Genealogy (2500) • "MACRoots." an excellent 
family tree program 0 Self Improvement {2502) • Includes "Diet 
Helper." a program that helps you with your 
diet and tracks your progress 

GAMES 0 Foolball (2700) · Be a computer-desk 
quarterback 0 Billiards (2701) · Fantastic graphics and 
extreme realism. Plays several different billiard 
and pool games 0 Blackjack (2702) · Includes great blackjack 
and poker games 

0 Space Invaders (2704) . Defend against the 
aliens in three great space games 

0 Asteroids (2705) • like the very popular arcade 
game 0 Donkey Doo (2707) • like "Donkey Kong." Has 
unlimited levels 

0 Casino Fun (2708) - Has slot machines. craps. 
and roulette-AU the fun of Vegas without the 
risk! 0 Missile Command (2711) · Three versions of 
the popular arcade hit 0 Monopoly (2712) · Play against computer or 
human opponents. Excellent graphics and sound 0 Wheel (2713) · Like TVs "Wheel of Fortune." 
Sorry, Vanna not included with your order 0 Backgammon (2714) · Try to out-play your MAC! 0 Centipede (2718) · Two excellent versions of 
the arcade game everybody loves! 0 Destroyer (2720) · Two versions of 
"Battleship." Has great sound and allows you to 
play against a human or computer opponent 

0 Super Pinball (2750) · Over 10 great pinball 
games with excellent sound and great. fast action 

0 Adventure I (2775) · "Radical Castle" is one of 
the best adventure games of all-time. Great 
graphics and sound 0 Adventure II (2776) • Be warned "Psychotic" is 
not for everyone-you become Jason and go 
on a killing rampage as you escape from the 
state mental hospital. (Because of the great 
graphics and digitized sounds-an BOOK 
double·sided drive is required) 

the 
BEST 

Software 
for 

IBM PC's 
and 

Compatibles 

__ x __ $ __ _ Name ____________ __ __x __ $_. 

Only 
the 

BEST 
Software 

for 
Macintosh 

Systems 

If you require 3W' disk format, add 

$1 .DD per disk 

0 SHIPPING $2 U.S. 

(FREE if you Order 5+) 
$4 Foreign 

0 COD (add $4 if 
you require COD) $ 

0 U.P.S. 2nd Day or 
Priority Air (Add $3) $ 

TOTAL $ 

0 Check/MO 0 Visa/MC 0 COD 

Circle M17 on Reader Service Card 

Address ____________ _ 

City ________ State__...Zip __ 

Phone ( __ ) 

Visa/MC __ • __ . ___ • __ _ 

Exp. Dale 

Sig. 

0 Send Calafog 

0 SHIPPING Free lo U.S. 

$4 Foreigr. $ __ 
0 COD (add $4 

if you require COD) $ __ _ 

0 U.P.S. 2nd Day or 

Priority Air (Add $3) $ __ 

TOTAL $ __ _ 
0 Check/MO 0 Visa!MC 0 COD 

System: 0 1 28K 0 512K 0 Plus 
0 SE 0 Macll 

Drive: 0 400K 0 BOOK 
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I The wait is over for a powerful, easy to use electronic design workstation. 
With the new Douglas CAD/CAM 

Professional System, you can now experience 

computer-aided design without going over 

budget and without sitting through months of 

tedious training. Running on the Apple 

Macintosh Plus, SE and II, the Professional 

System from Douglas Electronics excels 
in price/performance, short learning curves 
and ease of use. 

As the newest addition to the Douglas 

CAD/CAM line of printed circuit board design 
and manufacturing systems, the Profes­
sional System is a fully integrated engineering 

tool that will take you from the schematic 
drawing to the final routed board. The soft­

ware features full color, unlimited multi-

Circle MS on Reader Service Card 

layers and .001" control which makes surface 

mount technology (SMT) and other difficult 

tasks a snap. Professional Layout includes a 

parts placement facility. Schematic includes 
fully interactive digital simulation and net list 

generation. A flexible, multi-pass router 

completes the design cycle with a 16 layer 
routing capability. 

The new age of electronic CAD has come 

with the high resolution and speed of a 
Macintosh engineering workstation. You'll be 

designing your first circuit board just 

minutes after the Professional System software 
has been loaded into your computer. 

ln addition, the Macintosh's graphics capa-

bilities allow for powerful features such 

as the ability to transfer Professional 
System drawings into final engineering 

documentation. 

Computer-aided design wasn't meant to be 

time consuming and complicated. If your 

present CAD system has got the best of you, 
it may be time you enter the new age of 
electronic CAD with the powerful, easy to use 

Douglas CAD/CAM Professional System. 
Take your first step by ordering a full­

feature Demo. All three programs are 
included for just $25. 

Call or write for more information and to 
place your order. 

Douglas 
Electronics 
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MACINTOSH SPECIAL EDITION 

Extend i ng You r  Mac i ntosh 
Paul Mercer and Fred A. Huxham 

With the latest System software , the 
Macintosh Plus has most of the software 
features of the Mac SE, such as the 
Script, Sound Managers, and hierarchi­
cal menus. It has these additional capa­
bilities even though it was introduced in 
1986 (more than a year before the Mac 
SE), with a completely different set of 
ROMs.  New features like these are added 
to a Mac's  repertoire when you drag a 
new version of the System software to the 
start-up volume. 

How does the Mac System software 
accomplish this? It quietly patches the 
Macintosh Toolbox at start-up using spe­
cial resources that are called INITs and 
PTCHes. An INIT is a small block of ex­
ecutable 68000 code with a single entry 
point at offset 0 that is used to initialize 
parts of the Mac operating system at boot 
time. INITs normally install resources 
like device drivers, and the PTCHes, 
which are similar to INITs, patch out 
known bugs in the Mac Toolbox . Other 
INITs modify or extend the behavior of 
the system. We'll  focus on the latter 
function, and we'll give you guidelines 
about when to use an INIT and some 
sample code to help you write one. 

In the original System software de­
sign, all INITs resided in the System 
File. W hen the Macintosh was started 
up, ROM boot code loaded the system 
INITs and executed them. But as Mac 
software became more sophisticated, 
third-party developers wanted to custom­
ize system behavior in other directions 
and wrote their own INITs . But this 
probably caused more problems than it 
solved, for two reasons. First, the num­
ber of !NITs that could be installed was 
limited to 36, since the ROM boot code 
executed only those INITs numbered 0 
through 35 in the System File. Second, 
there was no standard way to install IN­
ITs into the System File, so most third­
party vendors wrote their own installer 
programs. Alas, many of these applica­
tions were quite limited, and some even 
had bugs that could corrupt the System 

ILLUSTRATION: CHRIS SPOLLEN © 1989 

Some helpful rules 
for programming 
start-up routines 
on the Macintosh 

lill 
lill 
lili 
lirl 
(ill 

File, rendering it useless .  
Faced with these predicaments, Apple 

introduced the INIT 3 1  mechanism in 
January 1986. It's  documented in detail 
in Inside Macintosh Volume IV.  

The INIT 31  Mechanism 
INIT 3 1  is a simple solution to the above 
problems .  It makes dealing with !NITs 
much simpler for both users and develop­
ers. First, no more installer programs 
are required. To install an INIT, you 
simply place it in the start-up volume's 
System Folder and reboot. To remove an 
I NIT, you drag its icon from the System 
Folder. 

One of the last system INITs to run, 
INIT 3 1  searches the System Folder, 
looking for certain files that contain 
other INIT resources, and executes each 
of them as if it were within the System 
File. The limit of 36 IN ITs is also gone. 

INIT 3 1  is a System I NIT, an INIT re­
source that resides in the System File. 
When the Mac boots, all the INIT re­
sources in the System File are executed. 
When INIT 3 1  is executed, it does the 
following: 

• Searches for files of type I NIT, cdev, 
or RDEV within the boot volume's  Sys­
tem Folder. 
• Opens the resource fork of each file of 
the specified type. 
• Checks to see if the file has a sysz re­
source ID = 0. The first long word of the 
sysz resource specifies the size of a con­
tiguous block of memory that must be 
available in the system heap for this par­
ticular INIT to run. If this space isn't 
available, INIT 3 1  tries to resize the sys­
tem heap to accommodate the sysz re­
quest. If a sys z 0 resource isn't included 
in the file, INIT 3 1  assumes a 16K -byte 
default space. A sysz resource doesn't 
assure that your INIT will get the mem­
ory requested. An INIT must still check 
for errors when allocating memory. 
• Checks the file for INIT resources .  

continued 
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High memory 

Static a llocation 
� BufPtr 

Room for 
static allocation 

System start-up 
(boot blocks) 

System start-up 
stack (8K) 

Application heap 

System heap 

System globals 

Figure 1: Macintosh RAM at system 
start-up. 

· EXTENDING YOUR MACINTOSH 

Each INIT resource is loaded via a Get­
IndResource call, and MC68000 regis­
ters AO through A6 and DO through D7 
are saved. A handle to the currently run­
ning INIT is placed in register AO. The 
running INIT can use this handle to call ,  
for example, SetHandleSize or Detach­
Resource on itself. INIT 31 does not 
actually lock down the INIT resource, so 
it must have its locked bit set. 

After executing the last INIT resource 
of a particular file, the resource fork of 
the file is closed, and INIT 3 1  continues 
its file search. 

Some Guidelines 
Since INITs are run very early in the 
start-up process, it is important that you 
adhere to the Macintosh rules of defen­
sive programming . lt is completely unac­
ceptable for an INIT to crash at boot 
time. It is just as unacceptable to not have 
an "abort" option in the beginning of the 
INIT, which, if invoked, causes it to sim­
ply exit. This is necessary because, de­
spite your best efforts, an INIT can 
break or cause a system crash because of 
future System changes or through inter-

action with another INIT. Over time, 
most INIT developers have adopted a ca­
sual standard: Holding down the mouse 
button or the Shift key will abort an IN­
IT's execution. Listing 1 ,  UserTestin­
stall from the ScrapSaver 

· source, 
shows one way to detect this condition. 

It's generally a bad idea to require 
user interaction at INIT time. Since the 
only Toolbox manager initialized at 
INIT 3 1  time is QuickDraw, it is diffi­
cult to prompt the user for any input. Al­
though you can initialize other Toolbox 
managers from the INIT itself, Apple de­
signed the INIT 3 1  mechanism for in­
sta l l ing device drivers and system 
patches. The user should not have to pay 
attention to the computer at boot time; 
filling in dialogues or answering ques­
tions in order to get the computer to run 
is not desirable. The UserTestinstall 
function does not completely violate this 
principle of no user interaction, since the 
standard behavior (i .e . , your Macintosh 
boots and the INIT installs) requires no 
user input. 

As a rule, it's also a bad idea to design 
anything major, in terms of size or exe­
cution time, as an INIT. If you have an 

Exce tional color. 

It's plain to see. In any application, on 
any type of paper, Pixelmaster'" printers 
from Howtek combine blazing, high­
resolution color images with crisp text 
and bold graphics. 

PostScript®.Janguage, QuickDraw'" 
and Microsoft'll'Windows com­
patible-supporting 24-bit 
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color and scalable fonts-Pixelmaster 
allows you to fully utilize software 
applications on both PC and Mac II 
platforms. 

Whatever the output, 
Pixelmaster brings printed 
documents to life. Thanks 
to our unique Thermo-jet'" 

process, special piezo-
crystal jets quietly 

--

propel thousands of drops 
ofHowtek's easy-to-handle 
solid ink with pin-point 
accuracy 

... "':, \ -..,. r: .,.� \ ,(\ \�;·.:----
Through this process, 

Pixelmaster combines four 
colors-cyan, magenta, 
yellow and black-to 

�� produce over 256,000 brilliant 
shades in a single pass. As for paper, 

Switzerland: (41) 1-825-0949 Italy: (39) 2-612-8131 



!NIT that is larger than a few K bytes or 
requires more than a second or two to 
run, there' s  probably a better way to do 
what you want done. Think hard about 
your goals and see if you can do the same 
job by turning your !NIT into an applica­
tion . This approach makes even more 
sense now that MultiFinder is available. 

Allocating Permanent Memory 
When you're implementing an INIT that 
patches a system trap or installs a driver, 
you must allocate memory permanently. 
There are two main ways to do this .  Fig­
ure 1 illustrates a simplified Macintosh 
memory map at initialization time. 

The system heap is the best place for 
static memory allocation, since it is ini­
tialized only once at boot time. Before 
INIT 3 1 ,  a number of obstacles stood in 
the path of increasing the system heap if 
your memory requirements were too 
great. At that time, most machines had 
only 5 12K bytes of RAM, and perma­
nently reserving big blocks of memory 
hindered the functionality of the com­
puter. Increasing the system heap even 
caused a number of popular applications 
to break due to their incorrect assump-

EXTENDING YOUR MACINTOSH 

tions about the system memory layout. 
Back in the early days of Macintosh 

programming, it was common practice 
for programmers to get their static mem­
ory by lowering the low-memory system 
global BufPtr. This global holds the de­
fault stack pointer value that the Macin­
tosh System Segment Loader uses to 
launch applications .  Initially, this global 
points close to the top of available RAM. 
Programmers lowered BufPtr by the 

·number of bytes they required, and then 
they used the memory that was between 
the old and the new BufPtr as their per­
manent memory. Using this memory 
would appear to actually wipe out the 
stack used by the current INIT. To avoid 
this fatal situation, the stack is actually 
allocated much lower in memory at !NIT 
time. 

Lowering BufPtr, however, has its 
l imitations . The most notable is that 
since subsequent !NITs (and potentially, 
applications) might likewise lower Buf­
Ptr to get memory, it is impossible to 
free any of the previously allocated 
memory and return it to the heap for use 
by the system. An easy target for abuse 
here is the Macintosh file system cache. 

Despite the fact that you can use the Con­
trol Panel desk accessory to adjust the 
memory allocated for caching, unless 
the cache INIT was the last program to 
lower BufPtr (it usually is last, since it is 
numbered 35) , it cannot increase or 
shrink the cache memory until the ma­
chine is restarted. Changing the cache to 
use system heap memory would be an im­
provement for many users. 

Using INIT 31 with ScrapSaver 
Macintosh users know the Clipboard as 
the place where objects are placed for 
subsequent pasting after a cut or copy 
command . This simple yet effective 
mechanism is the vehicle by which users 
interchange data between applications .  
The Clipboard (or "desk scrap" in  Inside 
Macintosh terminology) is not main­
tained across reboots of the machine. 
ScrapSaver is an INIT that remedies the 
loss of desk scraps by writing the scrap 
file to disk. A breakdown of ScrapSaver 
looks like this : 

• At boot-up, see if ScrapSaver is to be 
loade d .  This  i nc ludes checking the 

continued 
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mouse button and Shift key, as well as 
the System version (4.0 or higher) . 
• Install a ShutDown procedure for writ­
ing the scrap file to disk. 
• Determine the name of the scrap file 

ScrapSaver /NIT 

remedies the loss of desk 

scraps by writing the 

scrap file to disk. 

by reading it from the boot blocks .  
• Read the scrap file header to  determine 
the current scrap size and data type, and 
store this information in the appropriate 
low-memory globals to in itialize the 
scrap. 
• Draw an appropriate icon on the desk-

EXTENDING YOUR MACINTOSH 

top. The icon reflects the type of object 
in the scrap file. 

Shutdown Procedures 
As described above, ScrapSaver makes 
use of the Macintosh Shutdown Man­
ager, which is documented in Inside 
Macintosh Volume V. It gives developers 
a formal interface for restarting or shut­
ting down the Mac, as well as routines to 
install and remove procedures that will 
be called at shutdown and restart time. 
When a ShutDown procedure is installed, 
the programmer must specify when in 
the shutdown process it is to be called. 
There are five different possibilities: 

• sdOnPowerOff calls procedure before 
power-off. 
• sdOnRestart calls procedure before 
restart. 
• sdOnUnmount calls procedure before 
unmounting the start-up volume. 
• sdOnDrivers calls procedure before 
closing drivers. 
• sdRestartOrPower cal ls procedure 
before either power off or restart. 

S i nce a Toolbox trap-Unload-

r. ����e!���o:�!�!o�!r Mac 
Scon, Foresman and Company 

Making Art on the Macintosh I I  
Michael Gosney and Linnea Dayton 

Transform your Mac into an artist's brush and 
canvas in the click of a mouse! Loaded with in­
sider tips, secrets and shortcuts, this entertain­
ing and highly informative book will help you 
create the art you want using the Mac l l 's amaz­
ing electronic art and design capabilities. 
Softbound, 320 pages, $22.95 1SBN 38159-5 

PageMaker: Desktop Publishing on the 
Macintosh 
Kevin Streh/o 

Make the most of Aldus' PageMaker 3.0 soft­
ware and your Mac. This illustrated book in­
cludes a comprehensive overview of PageMaker 
tools, image scanning and bit-map graphics, 
plus design tips that will help you bridge the gap 
between computing and publishing .  
Softbound, 320 pages, $21.95 1SBN 18764-0 

The Macintosh II Reference Guide 
Mark D. Veljkov 

Developed for new and prospective Mac I I  
owners, this current and comprehensive guide 
will help you unleash the mighty Mac's potential 
with authoritative advice on choosing and using 
hardware and software add-ons, upgrading and 
enhancing your system, and much more. 
Softbound, 352 pages, $21.95 1SBN 38227-3 

4th Dimension: A Complete Guide 
to Database Development 
Tim Knight 

Perfect for beginning and intermediate level 
developers, this book shows you how to design  
a database and write customized applications 
that take full advantage of the graphics, net­
working and color of 4th Dimension, Acius' 
powerful relational database for the Macintosh. 
Softbound, 480 pages, $21.95 1SBN 38172-2 

Available wherever computer books are sold or call l-800-PUB-BOOK to order. 
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Scrap-already exists for flushing the 
scrap file to disk, ScrapSaver simply 
has to install a ShutDown procedure to 
call it. Installing a ShutDown procedure 
involves al locating a nonrelocatable 
memory block in the system heap to hold 
the code. The block is allocated in the 
system heap, since it needs to be around 
when the Shutdown Manager calls it. 
The ShutDown procedure is then moved 
into this block with the BlockMove trap. 
The Shutdown Manager trap SDinste.ll 
is called to place a pointer to this code 
into the shutdown task queue. We pass 
sdOnUnmount as one of the arguments to 
SDinstall, since we want the scrap file 
flushed before volumes are unmounted 
whenever the machine is shut down or re­
started. Listing 2 shows the code from 
ScrapSaver to install this procedure . 

The INIT Code 
It is a straightforward task to write an 
INIT that reads in the Clipboard file and 
fills in the necessary low-memory glob­
als needed to get the system to recognize 
the scrap. Table 1 lists the Scrap Man­
ager low-memory globals. 

continued 

The:.. 10ci ntosh \1 Reference 
Guide 
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Listing 1:  UserTestinstall, from the ScrapSaver source, is code that 
detects when the Shift key or mouse button is down to abort the execution of 
the /NIT. 

; ------------------------------------------- -------------------------------
UserTestinstall tests the mouse button and 
Shift key states and will return NE 
if either is down 

; -------------------------------------- ------------------------------------
UserTestinstall : 

moveq . l  #-l ,d7 
clr .b - ( sp) 
_Button 

d7 is the Boolean result 
Boolean result for _Button 

move .b  ( sp )+ ,dO get and test result 
bne . s  UserNoinstall 
pea myKeys (a6) my copy of the key map 
_GetKeys 
btst #shiftBit ,shiftByte+myKeys (a6) 

check the Shift key 
bne . s  UserNoinstall 
moveq . l  #O , d7 everything is wonderful 

UserNoinstall : 
tst . w  d7 set the condition codes and 
rts return 

Listing 2: The code that defines the custom ShutDown procedure and the code 
to install it. Note: The assembly language macro for UnloadScrap is actually 
spelled UnlodeScrap. 

; --------------------------------------------------------------------------
This ShutDown procedure simply flushes 
the scrap file to disk 

; --------------------------------------------------------------------------
MyShutDownProc : 

clr . l  - ( sp )  
_UnlodeScrap 
addq . l  #4, sp 
rts 

MyProcEnd : 

function result 
write the scrap to disk 
ignore result 

; --------------------------------------------------------------------------
Copy the ShutDown proc to the system 
heap and install it into the ShutDown task queue 

; --------------------------------------------------------------------------
InstallShutDownProc : 

moveq . l  #-l , d7 ; error is initial function result 
move . l  #MyProcEnd-MyShutDownProc , dO 

get length of ShutDown code 
_NewPtr sys make space in system heap , result in aO 
bne . s  NoShutDown error! 

move . l  aO , al put in al for _BlockMove 
lea MyShutDownProc ,  aO ; source 
move . l  #MyProcEnd-MyShutDownProc,  dO 

length again 
_BlockMove ; copy the code 
move . l  al, - (sp) ; the ShutDown procedure pointer 
move . w  #sdOnUnmount, - ( sp) ; call this procedure at ShutDown time 
_SDinstall unmounting disks 
moveq . l  #0, d7 no error 

NoShutDown : 
tst . w  
rts 

d7 error 

Circle M8 011 Reader Service Card (DEALERS: M9) 
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At INIT 3 1  time, all these variables 
are uninitialized. In addition to these 
variables, we must understand the format 
of the scrap file (see figure 2). 

To install a valid scrap object, the 
I NIT needs to do the following: 

• Store the name of the scrap file into the 
low-memory Scrap Manager global 
ScrapTag. 
• Store the address of ScrapTag (970 
hexadecimal) into the ScrapName var­
iable. 
• Read the data-size field of the scrap 
file and store it into the ScrapSize vari­
able. We need to increase the size of this 
field to account for the size of the data­
type and data-size header fields. The 
definition of ScrapSize includes them. 
• Initialize the ScrapHandle variable to 
Nil , since we don't really read the scrap 
into memory. 
• Initialize the ScrapCount variable to 
zero. 
• Initialize the ScrapState variable to 
zero. 

Performing the above steps is all that's 
required to initialize the Scrap Manager. 
When an application later needs to access 
the scrap, the scrap file contents will be 

EXTENDING YOUR MACINTOSH 

read into memory. See listing 3 for the 
complete ScrapSaver assembly lan­
guage code. Listing 4 contains the INIT 
resource information in Rez format. List­
ing 5 is the MPW make file. 

The Start Manager chapter of Inside 
Macintosh Volume V states that the name 
of the scrap file is stored in the boot 
blocks of a Macintosh volume. Reading 
this requires the use of the Device Man­
ager instead of the File Manager, since 
the boot blocks are not part of any file. 
They are actually logical blocks 0 and 1 
(each block is 5 12 bytes, so the boot 
blocks are 1K byte in size) of every Mac­
intosh volume that has a System Folder. 

In addition to specifying the scrap 
filename, the boot blocks are used to 
store a number of other system param­
eters, including additional System File 
names and the size of the event queue. 
Page 351  of Inside Macintosh Volume V 
contains a chart of the boot block con­
tents. You should note that using this 
very implementation-specific .informa­
tion unnecessarily will needlessly jeop­
ardize your program's ability to remain 
compatible in future implementations of 
the Macintosh operating system. Even 
though all  these low-memory system 
globals are listed in the SysEqu. a  file 

Table 1: Scrap Manager low-memory globals. 

Name Location (in hex.) Purpose Space al located 

ScrapSize 960 Scrap length Long 

ScrapHandle 964 Memory scrap Handle 

ScrapCount 968 Validation byte Word 

ScrapState 96A Scrap state Word 

ScrapNarne 96C Pointer to scrap name Pointer 

ScrapTag 970 Scrap filename STRING[1 5] 

distributed with Apple's MPW develop­
ment system, the careful programmer 
will always be wary of direct accesses 
(writing in particular) to system globals. 
Generally, if a functional interface is 
provided to accomplish something, use 
it. But since there' s  no other way to 
achieve ScrapSaver functionality with­
out writing to low memory, we have to 
run the risk of future incompatibility. 

Hello, World 
ScrapSaver's use ofthe Shutdown Man­
ager contains an important lesson for all 
Macintosh programmers. The Shutdown 
Manager is available on all Macintosh 
computers using System 4.0 and higher. 
If you called a Shutdown Manager func­
tion without ascertaining the presence of 
System 4 .0 or higher, you'd be greeted 
by system error ID = 12 ,  unimplement­
ed trap error. Fortunately, it's easy to 
check the System version with the use of 
the SysEnvirons function. 

SysEnvirons wasn't available until 
System 4. 1 ,  so for our purposes, we'll 
check for a System 4. 1 or higher. Once 
again, this seems like a catch-22 situa­
tion; however, the library code for Sys­
Environs handles pre-System 4 . 1 situa-

continued 

Data type 0 

Data size 4 

Data 

Figure 2: The format of the scrap file. 

Listing 3: The complete MPW assembly language source code for the ScrapSaver /NIT. 

ScrapSaver is an INIT that reads the desk scrap at boot time . 
It also installs a ShutDown procedure to flush the scrap file to 
disk at Restart or ShutDown time . 

Version 2 .01 Changed SetScrapGlobals to skip scrap size adjust if size is 0 

Copyright 1987, 1988 Paul Mercer. 

Thanks to Darin Adler for many helpful comments and suggestions . 

; --------------------------------------------------------------------------------------------------------------------

INCLUDE 
INCLUDE 
INCLUDE 

' SysEqu . a '  
' Traps . a '  
' ShutDownEqu. a '  
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; symbols relating to 
BBSize equ 
BBScrapName equ 
ScrapNameSize equ 

; system symbols 
sysNeeded equ 
shiftByte equ 
shiftBit equ 

boot blocks 
1024 
$6A 
16 

$0410 
7 
0 

; icon resource id numbers 
noScrap equ 129 
blobScrap equ 130 
TEXTScrap equ 131 
PICTScrap equ 132 
no!nstallScrap equ 133 

; my globals allocated on the stack 
myStackFrame 
myKeys 
the\o/orld 
paramBlock 
bootBlacks 
smallBuffer 
varsSize 

ScrapSaver : 

import 
import 
with 

record O, decrement 
ds .b  128/8  
ds . b  SysEnvRec 
ds .b  ioHVQElSize 
ds .b  BBSize 
ds . l  1 
equ * 
endr 

main 

InitShowiNIT,ShowiNIT31 
SysEnvirons 
myStackFrame 

size of boot blocks 
offset from start of boot blocks to scrap name 
size of scrap filename (Pascal STR[15] ) 

ShutDown Manager is only in System 4 . 1  and up 
byte and 

bit offset in key map for Shift key 

empty scrap file 
unknown scrap type 
TEXT scrap type 
PICT scrap type 
aborted ScrapSaver install 

my stack frame 
KeyMap structure for GetKeys in routine UserTest!nstall 
for SysEnvirons in routine SysTestinstall 
for File System calls 
buffer for loading boot blocks 
buffer for reading scrap variables 

executable code entry point 

; Show!NIT31 code 
SysEnvirons glue 
use the stack frame 

; --------------------------------------------------------------------------------------------------------------------
This is the standard, but not required, header for executable resources 

; ------------- ---------------- - ---- - ---------------------------------------------------------------------------------
bra . s  CodeS tart 
dc . l  ( ' !NIT ' 
dc . w  1 
dc . w  2 

CodeStart : 
bsr InitShowiNIT 
link a6, #varsSize 
movem. l  d3-d7/a2-a6 , - ( sp)  

bsr . s  UserTest!nstall 
bne . s  No Install 
bsr . s  SysTest!nstall 
bne . s  No Install 
bsr . s  InstallShutDownProc 
bne . s  No Install 
bsr ReadBootBlocks 
bne . s  No Install 
bsr ReadScrapFile 
bsr SetScrapGlobals 
bsr GeticonNumber 

Exit : 
move .w d7, - ( sp )  
bsr Show!NIT31 
movem. l  ( sp )+ ,d3-d7/a2-a6 
unlk a6 
rts 

No!nstall : 
move .w #no!nstal1Scrap , d7 
bra . s  Exit 

skip header data 
resource type !NIT 
id 1 
version 2 

initialize the Show!NIT library right away 
allocate my variables on the stack 
save the standard Toolbox registers 

test to see if user objects to installation 
and exit quickly 

ascertain system requirements 
and exit if not 

install the scrap file flushing ShutDown proc 
but exit if we fail 

read in the boot blocks into a buffer 
but exit if error 

read the scrap size and type (d5,  d6) 
and effect the scrap change 

and pass these registers to Get!conNumber 
which returns an ICN# resource id in d7 

push the ICN# id for Show!NIT31 
draw the icon 
restore the previously saved registers 
deallocate my variables 
return to INIT31 

specify the ' X '  icon 
and fall through to common exit 

continued 
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; --------------------------------------------------------------------------------------------------------------------
UserTestinstall tests the mouse button and Shift key states 
and will return NE if either is down 

; --------------------------------------------------------------------------------------------------------------------
UserTestinstall : 

moveq . l  #-1 ,d7 d7 is the Boolean result 
clr . b  - ( sp) Boolean result for Button 
_Button 

move . b  ( sp)+,dO get and test result 
bne . s  UserNoinstall 
pea myKeys (a6) my copy of the key map 
_GetKeys 
btst #shiftBit, shiftByte+myKeys ( a6) ; check the Shift key 
bne . s  UserNoinstall 
moveq. l  #O, d7 everything is wonderful 

UserNoinstall: 
tst .w  d7 
rts 

set the condition codes 
and return 

; --------------------------------------------------------------------------------------------------------------------
SysTestinstall returns NE if the System version is older than 4 . 1  

to make sure we have the ShutDown Manager facilities 
; --------------------------------------------------------------------------------------------------------------------
SysTestinstall : 

moveq. l  
clr .w  

#-l, d7 d7 is the Boolean result 
- ( sp) OSErr function result 

move . w  
pea 
bsr 
move .w  
bmi . s  
cmp .w  

#1, - ( sp) versionRequested is 1 
theWorld(a6) the environsRec argument 
SysEnvirons call SysEnvirons 
( sp)+,dO get and test OSErr result 
SysNoinstall ; and exit if real error (negative) 
#sysNeeded, theWorld . systemVersion( a6) ; we need System 4 . 1  

blt . s  SysNoinstall 
for _ShutDown 

moveq . l  #O, d7 
SysNoinstall : 

everything is wonderful 

tst .w  d7 
rts 

set the condition codes 
and return 

; --------------------------------------------------------------------------------------------------------------------
A s imple ShutDown procedure that flushes the scrap file to disk 

; --------------------------------------------------------------------------------------------------------------------
MyShutDownProc : 

clr . l  - ( sp) function result 
_UnlodeScrap 
addq . l  #4, sp 
rts 

MyProcEnd : 

write the scrap to disk 
ignore result 

; --------------------------------------------------------------------------------------------------------------------
Copy the ShutDown proc to the system heap and install it 

into the ShutDown task queue 
; --------------------------------------------------------------------------------------------------------------------
InstallShutDownProc : 

moveq. l  #-l, d7 
move . l  #MyProcEnd-MyShutDownProc , dO ; get length o f  ShutDown code 
_NewPtr sys make space in system heap, result in aO 
bne . s NoShutDown error l 

move . 1  aO, a1 put in a1 for JllockMove 
lea MyShutDownProc , aO source 
move . l  #MyProcEnd-MyShutDownProc , dO length again 
_BlockMove copy the code 

move . l  a1, - ( sp) 
move .w  #sdOnUnmount, - ( sp) 
_8Dinstall 
moveq . l  #O, d7 

the ShutDown procedure pointer 
call this procedure at ShutDown time 
unmounting disks 

no error 
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NoShutDown : 
tst .w  
rts 

d7 

EXTENDING YOUR MACINTOSH 

error 

; ---------------------------------------------------------------------------------------------- ----------------------
Read the boot blocks into the boot blocks buffer, 
return NE if reading fails 

; --------------------------------------------------------------------------------- -- - - --------- ----------------------
ReadBootBlocks : 

@Error: 

lea paramBlock (a6) , aO 

clr . l  ioFileName (aO)  
clr .w  ioVRefNum( aO)  
clr . w  ioVolindex (aO)  
J!GetVInfo 

bne . s  @Error 

point to parameter block with aD 

no name for input 
zero is the default volume 
zero the volume index to use ioVRefNum 
get the default volume info 

so we can use the Device Manager 
to read the boot blocks 

exit on error 

move . w  
move .w  
lea 
move . l  
move . l  
move .w  
move . l  
_Read 

ioVDrvinfo (aO) , ioVRefNum (aO) ; get the default volume ' s  drive 

rts 

ioVDRefNum( aO) , ioRefNum (aO) number and driver refnum 
bootBlocks (a6) , al ; load the boot blocks here 
al, ioBuffer(aO) 
#BBSize, ioReqCount (aO) ; load this many bytes 
#fsFromStart, ioPosMode (aO) 
#O, ioPosOffset ( aO) boot blocks are at beginning of volume 

; read the scrap filename (Device Manager call) 

; --------------------------------------------------------------------------------------------------------------------
Returns scrap type and scrap s ize in d5,  d6, 

these values are zero if the file is empty or doesn ' t  exist 
; ------------------------------------ ------------- -------------------------------------------------------------------
ReadScrapFile : 

clr . l  
clr . l  
lea 

lea 

move . l  
move . w  

clr . b  
move . b  
clr . l  
_Open 
bne . s  

lea 
move . l  
move . l  
move . w  
move . l  
_Read 
bne . s  
move . l 
_Read 
bne . s  
move . l  

@AfterOpenError: 
_Close 

@Error: 
rts 

d5 
d6 
paramBlock(a6) , a0 

initialize the output type and size 

point to parameter block with aO 

bootBlocks+BBScrapName( a6) , al ; al points to scrap name read 
from the boot blocks 

al, ioFileName ( aO) ; set up the filename 
theWorld . sysVRefNum(a6) , ioVRefNum(aO) ; get the boot drive 

working directory 
ioFileType (aO)  ; the Mac uses only file type zero 
#fsRdPerm, ioPermssn(aO)  ; we want only read permission 
ioOwnBuf(aO) ; no special access path buffer 

@Error 

smal1Buffer(a6) , al load the scrap type and size here 
al, ioBuffer( aO)  
#4 , ioReqCount ( a0)  it is  a long word 
#fsFromStart , ioPosMode (aO) 
#O, ioPosOffset ( aO) size is at start of file 

read in scrap type 
@AfterOpenError 
(al) , d5 

@AfterOpenError 
(al) , d6 

return scrap type here 
read in scrap size 

return scrap size here 

continued 
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; --------------------------------------------------------------------------------------------------------------------
Take scrap size in d6 

and set up the Scrap Manager low-memory globals : 
ScrapSize 
ScrapName 
ScrapTag 
ScrapHandle 
ScrapCount 

Note that this is the only routine that directly accesses low memory 
; --------------------------------------------------------------------------------------------------------------------
SetScrapGlobals : 

lea bootBlocks+BBScrapName (a6) , aO aO points to scrap name read 
from the boot blocks 

lea ScrapTag, a1 
moveq. l #ScrapNameSize , dO 
_lllockMove 
move . l  
move . l  
beq . s  
addq . l  

ZeroSize : 
move . l  
clr . l  
clr .w  
clr .w  
rts 

a1, ScrapName 
d6, d0 
ZeroSize 
#8, d0 

dO,ScrapSize 
ScrapHandle 
ScrapCount 
ScrapState 

ScrapTag holds the scrap name 
this many bytes 

set up ScrapName to point to ScrapTag 

adjust for type & size header 

and store it for the Scrap Manager 
initialize the rest of the Scrap Manager 
variables 

; -----------------T--------------------------------------------------------------------------------�-----------------
GeticonNumber takes the scrap type in d5 and the scrap size in d6 

and returns the appropriate ICN# resource id in d7 
; --------------------------------------------------------------------------------------------------------------------
GeticonNumber: 

move .w  
tst . l  
beq . s  

lea 
NextType : 

move .w 
move . l  
beq . s  
cmp . l  
bne . s  

GetDone : 
rts 

#noScrap ,d7 
d6 
GetDone 

TypeToiDTable ,aO 

(a0)+,d7 
(aO )+ ,dO 
GetDone 
d5 , d0 
NextType 

start with this guy 
any scrap? 
nope, so fall through 

point to the types table 

get the resource id 
and the corresponding type 

if at end of list then blob out 
else if we haven ' t  matched the type then 
loop again 

; --------------------------------------------------------------------------------------------------------------------
This table consists of an icon resource id followed by a scrap type 

and is terminated by a generic icon id followed by a zero type 
; --------------------------------------------------------------------------------------------------------------------
TypeToiDTable : 

dc .w  
dc . l  

dc .w  
dc . l  

dc .w  
dc . l  

TEXT Scrap 
( ' TEXT ' )  

PICTScrap 
( ' PICT ' ) 

blobScrap 
0 ; end of list marker 

; --------------------------------------------------------------------------------------------------------------------
End the INIT with some more embedded version info 

; --------------------------------------------------------------------------------------------------------------------
dc .b  ' Version 2 . 0 '  I dc . b  ' Copyright 1987, 1988 Paul Mercer' 

end 
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Listing 4: The ScrapSaver resources in Rezformat. 

#include "Types . r" 

type ' Paul ' as ' STR ' ; 

resource ' Paul '  (0 )  { 
"ScrapSaver Version 2 . 0\r€)1987, 1988 P .  Mercer" 

} ; 
resource ' BNDL ' ( 128) { 

' Paul ' ,  
0, 
{ 

I ICN# ' ' 
{ 

0, 128 
} ' 
' FREF ' ,  
{ 

0, 128 

} ;  
resource ' FREF ' ( 128) { 

I INIT ' ' 
0,  

} ; 
I* Finder Icon *I  
resource ' ICN# ' ( 128) { 

} ; 

{ I* array : 2 elements *I  
I *  [1J *I  
$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 
$"OJ F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20" 
$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 02 20 04 00 00 60 04 00 10 20" 
$"04 00 01 20 04 00 88 20 04 00 01 EO 04 00 26 20" 
$"04 04 08 20 04 00 90 20 04 00 20 20 04 08 20 20" 
$"04 01 40 20 04 00 40 20 06 04 40 60 OJ FF FF CO" , 
I *  [2J * I  
$"00 00 00 00 0 0  0 0  0 0  0 0  0 0  0 7  E O  0 0  0 0  07 EO 00" 
$"OJ FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO OJ FF FF CO" 

I* noScrap *I  
resource ' ICN# ' ( 129) { { 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 
$"OJ F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20" 
$"04 04 04 20 04 08 02 20 04 10 01 20 04 20 00 AO" 
$"04 40 01 20 04 80 02 20 05 00 04 20 04 80 08 20" 
$"04 40 10 20 04 20 20 20 04 10 40 20 04 08 80 20" 
$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 06 00 00 60 OJ FF FF CO" , 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 
$"OJ FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 

} ; 

$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO OJ FF FF CO" 

I*  blobScrap * I  
resource ' ICN# ' ( 1JO) { 

{ 

} ; 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 
$"OJ F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20" 
$"04 04 04 20 04 08 E2 20 04 11 J1 20 04 20 10 AO" 
$"04 40 J1 20 04 81 E2 20 05 02 04 20 04 80 08 20" 
$"04 48 10 20 04 20 20 20 04 10 40 20 04 08 80 20" 
$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 06 00 00 60 OJ FF FF CO" , 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 
$"OJ FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO OJ FF FF CO" 

I*  TEXTScrap *I 
resource ' ICN# ' ( 1J1) { 

} ; 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 
$"OJ F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20" 
$"04 04 04 20 04 09 22 20 04 10 91 20 04 22 48 AO" 
$"04 49 21 20 04 84 82 20 05 12 44 20 04 88 08 20" 
$"04 44 10 20 04 22 20 20 04 10 40 20 04 08 80 20" 
$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 06 00 00 60 OJ FF FF CO" ,  

$"00 0 0  0 0  0 0  0 0  0 0  0 0  0 0  00 07 EO 00 0 0  07 E O  00" 
$"OJ FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO OJ FF FF CO" 

I* PICTScrap * I  
resource ' ICN# ' ( 1J2) { { 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 
$"OJ F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20" 
$"04 04 04 20 04 08 02 20 04 10 21 20 04 21 94 AO" 
$"04 40 C9 20 04 82 72 20 05 21 24 20 04 92 C8 20" 
$"04 49 90 20 04 25 20 20 04 12 40 20 04 08 80 20" 
$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 06 00 00 60 OJ FF FF CO" , 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 
$"OJ FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO OJ FF FF CO" 

$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" } ;  continued 
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/* noinstallScrap */ 
resource ' ICN# ' ( 133) 

{ 
$"00 00 ·00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 
$"03 F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20" 
$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 JO OC 20 04 78 1E 20 04 JC JC 20 04 1E 78 20" 
$"04 OF FO 20 04 07 EO 20 04 OJ CO 20 04 07 EO 20" 
$"04 OF FO 20 04 1E 78 20 04 JC JC 20 04 78 1E 20" 
$"04 JO OC 20 04 00 00 20 04 00 00 20 04 00 00 20" 
$"04 00 00 20 04 00 00 20 06 00 00 60 OJ FF FF CO" ,  

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 
$"03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO OJ FF FF CO" 

tion s .  To check the System version 
number ,  you need to cal l the Sys­
Environs function and then check the 
system Version field of the SysEnvRec. 
If this field is equal to 0401 or greater, 
the machine is running System 4 . 1  or 
higher. 

Listing 6 gives the Pascal declarations 
for the SysEnvRec record and the Sys­
Environs function. 

Since SysEnvirons is so straightfor­
ward to use, there' s  no reason not to take 
advantage of its services. 

} ;  

ShowiNIT 
To inform you of its installation, Scrap­
Saver uses ShowiNIT, a piece of public 
domain code written by Paul Mercer. 
This code is distributed in the form of an 
MPW object file and is available on BIX. 
ShowiNIT lets an INIT draw an icon to 
the screen after loading, complete with a 
mask that visual ly indicates that the 
INIT has successfully installed itself. It 
takes care of all the nitty-gritty work in­
volved in creating and displaying an 
icon's  data structures. ShowiNIT is at-

Listing 5: The MPW make file for the ScrapSaver /NIT. 

# Simple MakeFile for ScrapSaver INIT 

ScrapSaver -- ScrapSaver . r  
Rez ScrapSaver . r  - o  ScrapSaver 

ScrapSaver -- ScrapSaver .a . o  ShowiNIT .a .o  
Link ScrapSaver . a . o  ShowiNIT . a . o  a 

-o ScrapSaver a 
" {Libraries} " Interface . o  a 
-rt INIT=O -ra =16 a 
-sn Main= ' ScrapSaver ' 

SetFile -a B ScrapSaver -t INIT -c Paul # set the bundle bit 
Duplicate ScrapSaver " {SystemFolder} " -y #. copy finished file to System 

Folder 

Listing 6: The Pascal declarations for the SysEnvRec record and the 
SysEnvirons function. 

{ SysEnvirons data structure 

SysEnvRec = RECORD 
environsVersion : 
machineType : 
systemVersion: 
processor : 
hasFPU : 
hasColorQD : 
keyBoardType : 
atDrvrVersNum : 
sysVRefNum : 

END; 

INTEGER; 
INTEGER; 
INTEGER; 
INTEGER; 
BOOLEAN; 
BOOLEAN; 
INTEGER; 
INTEGER; 
INTEGER; 

FUNCTION SysEnvirons (versionRequested : INTEGER; VAR theWorld : SysEnvRec) : 
OSErr; 
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tractive, since all the icons are drawn in a 
line at the bottom of the screen. Because 
ShowiNIT decides where an !NIT's  icon 
is drawn, those INITs that use this re­
source avoid overlapping displays . Those 
INITs not using this resource unknow­
ingly draw over icons previously dis­
played. This simple icon-drawing mech­
anism is powerful.  For instance, to show 
that you have aborted the loading of an 
INIT, you can draw a special icon. 

To use ShowiNIT, you must call the 
routine Ini tShowiNIT at the very begin­
ning of the INIT code. Just before exiting 
from the INIT and returning to the caller 
(INIT 3 1 ) ,  you will call ShowiNITJl. 
ShowiNITJl expects a word-size argu­
ment on the stack specifying the ID num­
ber of the ICN # resource to draw. 

Be Careful Out There 
Even though INITs are relatively easy to 
write, you should apply careful thought 
before going headlong into the imple­
mentation process . Part of the fun in pro­
gramming the Macintosh is changing 
system behavior with an INIT trap patch . 

Try to temper your enthusiasm for 
hacking the system with a good dose of 
thought on compatibility and survival in 
an ever-changing world. • 
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I nt rod uc ing the New 
Extended TextEd it 

One reason for the success of the Macin­
tosh is that Apple provided hundreds of 
routines in ROM and System software for 
realizing the human interface envisioned 
by its designers. Routines are available 
for drawing primitive graphics shapes, 
for varied character sets, for drawing and 
manipulating windows, and for user in­
teraction with an application program. 
Among the facilities provided to develop­
ers is a text-editing system that supports 
proportionally spaced fonts and is capa­
ble of automatic word wrap and various 
text justifications. 

Apple continually upgrades its System 
software, providing developers with 
stronger and more flexible routines to in­
corporate into their applications .  Apple 
recently extended the capabilities of the 
supplied text-editing facilities. 

About TextEdit 
Apple's text-editing facilities are a part 
of the Macintosh Toolbox known as Text­
Edit, and they are built on other Toolbox 
routines for drawing and text measure­
ment. TextEdit provides basic text-edit­
ing (i .e . , backspace, cut, copy , and 
paste) and formatting capabilities within 
applications, handling both keyboard 
and mouse interaction from the user. It 
also provides automatic word wrap, left-, 
center-, or right-justification, and the 
use of any single font, size, and style 
variation within a block of text. 

Most of TextEdit's limitations are un­
derstandable considering its design ori­
gins. TextEdit was designed to provide 
basic text-editing and formatting capabil­
ities needed in applications ,  while fol­
lowing the Macintosh User Interface 
Guidelines. Its most prominent usage is 
in dialog boxes for displaying prompts 
and receiving user input. If you have pre­
viously programmed on Apple lis, you 
may well have seen the genesis of Text­
Edit in Apple's guidelines for standard 
input routines, such as the "blinking un­
derline cursor" routines. TextEdit can be 
seen as the maturation and fulfillment of 

Michael Ogawa 

Macintosh 's basic 
text editor has been 
upgraded in several 

important ways 

these earlier concepts for providing com­
mon input routines for all applications .  

TextEdit is limited to 32,768 charac­
ters within a block of text. This limit is 
reasonable considering that the text is 
managed as one large block . Perfor­
mance slows down on large blocks, mak­
ing a higher limit impractical .  To keep 
performance up on longer blocks of text 
requires "banding ," or breaking a docu­
ment into more manageable pieces of 
text. This goes into the area of disk-based 
editing, well beyond the original intent of 
the RAM-based TextEdit. 

Another 32, 768 limit is that ofthe des­
tination rectangle, which provides posi­
tioning information about the block of 
text. That is, no block of text can be 
wider or taller than 32,768 pixels .  This 
pixel limit can be reached long before 
hitting the maximum character limit, es­
pecially if the text block is narrow and 
the font size is large. 

TextEdit has other limitations: no sup­
port of fully justified text ( i .e . , text 
aligned on the left and right margins), no 
support for fixed tab positions (either at 
specified evenly spaced distances or in­
dividually specified horizontal offsets), 
and only one font, size, and style per text 
block. A text block could be in any single 
font, size, and font-style variation, but 
mixed fonts and variations are not avail­
able. 

As far as input routines go, TextEdit is 
very nearly fully featured. Data input 
pushing the 32K-byte boundaries is un-

realistic. At that point, it is no longer 
data entry. What you are talking about 
then is a full text editor or word proces­
sor. Full justification in data entry is 
rarely necessary , and most static text 
items in dialog boxes are so short that 
full justification doesn't read as easily as 
simply aligned prompts. Tabbed input is 
a reasonable request for many applica­
tions.  If you only need to provide a few 
inputs per screen, the Dialog Manager 
provides this capability by using separate 
text-editing boxes for each data element. 
For anything bigger, you may be able to 
use the List Manager for display-only co­
lumnar formatting. 

Varied fonts within data-input items 
are probably needed only on rare occa­
sions. However, as users grow more ac­
customed to easily changing fonts using 
menus and then seeing the actual font 
style on the screen, they will want this 
ability more often. Varied fonts, once the 
domain of sophisticated word processing 
programs, will be demanded from all 
types of applications, not just from appli­
cations that are thought of as text pro­
cessors. 

The Macintosh has definitely raised 
user expectation levels. Features once 
considered advanced are now expected 
as part of baseline standard-features 
sets. For example, many word process­
ing programs for other machines would 
be considered text editors on the Mac 
s imply because they don ' t  support 
WYSIWYG font variations .  

Welcome to the New TextEdit 
With the release of the Macintosh II and 
System 4. 1 for all Macs with 128K bytes 
of ROM, TextEdit received a boost in ca­
pabilities. TextEdit now lets you mix 
fonts ,  font sizes, and font styles within a 
block of text. A newly supported font at­
tribute is color: TextEdit can use the new 
Color QuickDraw RGB color informa­
tion when drawing text. 

The new font capabilities are provided 
continued 
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An Alternate Means 
of Handling Mixed Faces 

W hen the new TextEdit functional­
ity was introduced with System 

4. 1 ,  it was easy to implement a Style 
menu. It was very difficult to implement 
Mac Write's component manner of man­
aging font faces , while managing a 
Word style menu was merely difficult. 

for any attribute that was continuous 
over the selection range, check its menu 
item. 

point, or a selection range with only one 
style run, is trivial. If the selection 
range contains more than one style run, 
then all the runs must be checked for 
each attribute to see if the attribute is 
consistent throughout. 

To handle font menus in an aggregate 
fashion such as in Word, you determine 
if there is currently a null style record. 
If so, use it to determine the menu set­
tings. Otherwise, you have to find all 
the styles over the selection range, and, 

Listing A illustrates this with the rou­
tine DocStyleMenus ( ) and support 
routines TEGetNullStyle ( ) , TEC2-
Run( ) ,  and TEGetNextStyle ( ) .  Note 
that the menus are actually set by the 
routines DocFontMenu ( ) , DocS ize­
Menu( ) ,  and DocFaceMenu( ) ,  which 
are exactly the same as described in the 
main article. 

The algorithm first gets the attribute 
of the initial run within the selection 
range. Then for all the other runs in the 
range, it checks to see if the attributes 
are the same. If an attribute doesn't 
match, an invalid attribute value is 
passed to the routine that actually ad-Adjusting the menus for an insertion 

Listing A: Adjusting thefont, font-size, and font-face 
menus. DocFontMenu ( ) , DocSizeMenu ( ) , and 
DocFaceMenu( ) are the same as in the main 
article listing. 

static Boolean TEGetNullStyle(VAR pTheStyle, 
pLineHeight, pFontAscent, hTE) 

TextStyle *pTheStyle; 
Integer *pLineHeight, *pFontAscent; 
TEHandle hTE; 
I* The TEGetNullStyle ( )  function returns the 
style information, including line height and font 
ascent, for a null selection, if there is a null 
selection style . A null selection style exists 
only if TESetStyle ( )  has been called when 
selStart and selEnd are equal. If there is a null 
selection style, the function value returned is 
TRUE . If there is no null selection style, or the 
edit record is an old-style record, then the 
function value returned is FALSE . * I  
I*  m_o o4 .2J . 88 * I  
( 

Boolean hasNullStyle = FALSE; 

if ( (**hTE) . txSize == -1) ( 
StScrpHandle hNullScrap; 
TEStyleHandle hTEStyle; 

hTEStyle = GetStylHandle (hTE) ; 
hNullScrap = (* (**hTEStyle ) .nullStyle) 

->nullScrap; 
if (hasNullStyle = 

( **hNullScrap) . scrpNStyles ! =  0) ( 
ScrpSTElement *pScrpSTElem; 

pScrpSTElem = (**hNullScrap) . scrpStyleTab ; 
BlockMove( &pScrpSTElem->scrpFont, 

pTheStyle, ( long) sizeof(*pTheStyle) )  
*pLineHeight = pScrpSTElem->scrpHeight 
*pFontAscent = pScrpSTElem->scrpAscent 

return(hasNullStyle) ;  
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static Integer TEC2Run( c0ffset, hTE) 
register Integer cOffset; 
TEHandle hTE; 
I* Returns the run number of the character whose 
offset is cOffset in the text belonging to the 
edit record **hTE . The run number returned is a 
0-based run offset index . * I  
I*  Uses a standard binary search algorithm, 
making sure to always round downward if the 
character offset cOffset does not match an offset 
in the line-starts array . The use of the pointer 
to the beginning of the line-starts array in the 
relocatable text edit record is safe because 
there are no calls made from within this routine . 
* I  
I*  m_o 04 . 15 . 88 *I  
( 

register Integer rn, lo , hi,  runStart ; 
register StyleRun *pRuns ; 
TEStyleHandle hTEStyle ;  

hTEStyle = GetStylHandle (hTE) ; 
lo = 0 ;  
hi = (**hTEStyle) .nRuns; 
pRuns = (**hTEStyle) . runs ; 
while (hi >= lo) ( 

} 

rn = ( lo + hi) I 2 ;  
runStart = pRuns[rn] . startChar; 
if ( cOffset == runStart) 

break; 
else if ( cOffset > runStart) 

lo = rn + 1; 
else 

hi = rn - 1; 

return ( ( cOffset < runS tart) rn - 1 rn) ;  

static Boolean TEGetNextStyle (VAR pCOffset, 
VAR pTheStyle,  pLineHeight, pFontAscent, hTE) 

Integer *pCOffset; 
TextStyle *pTheStyle ; 
Integer *pLineHeight , *pFontAscent; 
TEHandle hTE; 
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justs the menu of the particular attri­
bute. The invalid value never matches 
any menu item , so none is check­
marked. 

The routine DocStyleMenus ( ) calls 
two routines that were defined similar 
to the new TextEdit routine TEGet­
Style ( ) . The example program never 
uses the line-height and font-ascent in­
formation they return. They were de­
fined that way just so they "looked" 
like functional derivatives of TEGet­
Style ( ) .  

static Boolean 
TEGetNullStyle(VAR 

pTheStyle , pLineHeight , 
pFontAscent, hTE) 

TextStyle *pTheStyle ; 

A null selection style exists only if TE­
SetStyle ( ) has been called when sel­
Start and selEnd are equal. If there is 
a null selection style, the function value 
returned is TRUE. If there is no null se­
lection style, or the edit record is an old­
style record, then the function value re­
turned is FALSE. 

Integer *pLineHeight, 
*pFontAscent; 

TEHandle hTE; 

The TEGetNullStyle ( ) function re­
turns the style information, including 
line height and font ascent, for a null se­
lection, if there is a null selection style. 

static Boolean 
TEGetNextStyle (VAR 

pCOffset, VAR pTheStyle , 
continued 

I* The TEGetNextStyle ( )  function returus the 
style information, including line height and font 
ascent, of the next style after the style of the 
character *pCOffset. The character offset of the 
first character in the next style is returned 
through *pCOffset, and the function value 
returned is TRUE . If there is no next style, or 
for an old-style edit record, the function value 
returned is FALSE, *pCOffset is unchanged, and no 
style information is returned . * I  
I*  m_o o4 .2J . 88 *I  
{ 

Integer curStylRun; 
Boolean fndNxtStyl = FALSE; 

if ( ( **hTE) . txSize == -1) { 
Integer nxtStylRun; 
TEStyleHandle hTEStyle; 

} 

hTEStyle = GetStylHandle (hTE) ; 
nxtStylRun = TEC2Run( *pCOffset, hTE) + 1; 
if ( fndNxtStyl = (nxtStylRun < 

(**hTEStyle) .nRuns ) )  
STElement *pSTElem; 

*pCOffset 
(**hTEStyle) .runs [nxtStylRun] . startChar; 

pSTElem = * (**hTEStyle) . styleTab + 

( **hTEStyle) . runs [nxtStylRun] . styleindex; 
BlockMove ( &pSTElem->stFont, pTheStyle, 

( long) s izeof(*pTheStyle) ) ;  
*pLineHeight = pSTElem->stHeight; 
*pFontAscent = pSTElem->stAscent ; 

return(fndNxtStyl) ;  

static void DocStyleMenus ( hTE) 
TEHand1e hTE; 
I* Updates the menus for fonts , font faces, and 
font sizes . HTE is a handle to the edit record of 
the currently active document window. The menus 
are updated according to the style of the 

character just before the insertion point, or of 
the styles of the characters within the selection 
range . * I  
I*  m_o 04 .24 . 88 * I  
{ 

Integer lHt, ascent; 
TextStyle theStyle; 
Boolean plainTx; 

if ( ! TEGetNullStyle ( &theStyle , &lHt , 
&ascent, hTE) ) { 

Integer cOffset; 

cOffset = (**hTE) . selStart; 
if ( cOffset && cOffset == (**hTE) . selEnd) 

--cOffset; 
TEGetStyle ( cOffset, &theStyle , &lHt, 

&ascent, hTE) ; 

plainTx theStyle . tsFace == 0 ;  

if ( (**hTE) . selEnd !=  ( **hTE) . selStart) 
Integer cOffset, 1Ht2 , ascent2; 
TextStyle nxtStyle; 

cOffset = (**hTE) . selStart; 
while (TEGetNextStyle ( &cOffset, &nxtStyle, 

&1Ht2, &ascent2, hTE) && cOffset < 
(**hTE) . selEnd) { 
if (nxtStyle . tsFont ! =  theStyle . tsFont) 

theStyle .tsFont = -1 ;  
if (nxtStyle . tsSize ! =  theStyle .tsSize) 

theStyle . tsSize = -1; 
plainTx = plainTx && nxtStyle . tsFace == 0; 
if (nxtStyle . tsFace != theStyle . tsFace) 

theStyle . tsFace = Oj 

DocFontMenu( theStyle . tsFont) ; 
DocSizeMenu( theStyle . tsSize , theStyle . tsFont ) ; 
DocFaceMenu (theStyle . tsFace, plainTx) ; 
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pLineHeight, pFontAscent, 
hTE) 

Integer 
TextStyle 
Integer 

TEHandle 

*pCOffset; 
*pTheStyle ; 
*pLineHeight, 
*pFontAscent; 
hTE ; 

The TEGetNullStyle ( ) function re­
turns the style information, including 
line height and font ascent, of the next 

style after the style of the character 
*pCOffset. The character offset of the 
first character in the next style is re­
turned through *pCOffset , and the 
function value returned is TRUE. If 
there is no next style, or for an old-style 
edit record, the function value returned 
is FALSE, *pCOffset is unchanged, 
and no style information is returned. 

Listing B illustrates changing a font 
face. Note that the algorithm used to 

change the font face relies on the font­
face menu being correctly check­
marked. If the face being toggled isn't 
the Plain menu item and the item is cur­
rently unchecked, then the correspond­
ing face is simply added to the face(s) of 
the selected text. But if the item is al­
ready checked, meaning also that there 
is one continuous style over the selec­
tion, then the face is subtracted from the 
face( s) of the selected text. 

Listing B: Changing the font face. Notice how 
DocFontFace ( )  relies on the menu items being 
correctly checked. (The statements between the 
preprocessor commands are a bug workaround. 
This bug may be fixed in a future System release. ) 

void DocFontFace (myFontFaceMitem, wptr, doUpdt) 
Integer myFontFaceMitem; 
WindowPtr wptr; 
Boolean doUpdt; 
I* Changes the font face of the selected text in 
the window wptr. MyFontFaceMitem is the menu item 
number of the font face . If the item is the Plain 
menu item, then the selected text is changed to 
Plain. 

If the item isn ' t  the Plain menu item and the 
item is currently unchecked, then the 
corresponding face is added to the face ( s )  of the 
selected text . If the item is already checked, 
then the face is subtracted from the face(s )  of 
the selected text (which must be continuous over 
the selection range ) .  

The document is marked changed,  and the global 
MenusChanged is set . If doUpdt is TRUE, then the 
text will be redrawn, and if necessary the 
vertical scroll bar will be recalibrated and the 
selection scrolled into view . ( If  you wish to 
make several face changes ,  call DocFontFace ( )  
once for each change , passing FALSE for doUpdt 
.for all except the last face change . This will 
minimize the amount of recalculations done . )  * I  
I*  m_o 11 .2o . 88 *I  
{ 

Style theFace ;  
TextStyle myStyle; 

MyDataHndl hMyData = (MyDataHndl) 
GetWRefCon(wptr) ; 

TEHandle hTE = (*hMyData) ->teRecord; 

II ifdef BUNNY 
{Ptr p = &myStyle . tsFace + 1; *P = 0; }  

II endif 
if (theFace = (myFontFaceMitem = =  PLAIN_MITEM) 

0 : 1 << (myFontFaceMitem - BOLD_MITEM) ) { 
char markChar[2] ; 

GetitemMark ( MyMenus [STYLEJIENU] , 
myFontFaceMitem, 
markChar) ;  

if (markChar[l] ) 
Integer lnHt, ascent; 

I* get style at beginning of selection *I  
TEGetStyle ( (*hTE)->selStart, &myStyle , 
&lnHt, &ascent, hTE) ; 

I* set face to existing faces except menu item *I  
theFace = -theFace;  
theFace &= myStyle . tsFace ; 
I *  set all to plain *I  
myStyle . tsFace = 0; 
TESetStyle ( doFace , &myStyle, FALSE, hTE) ; 

myStyle . tsFace = theFace ; 
TESetStyle (doFace, &myStyle , doUpdt, hTE) ; 
if ( doUpdt) 

SetScrollMax(wptr, TRUE) ; 
MenusChanged = (*hMyData) ->changed = TRUE ; 

for within blocks of text and through the 
Macintosh Clipboard and desk scrap 
mechanism. As an added bonus, the new 
improved TextEdit uses the standard 
Scrap Manager' s  desk scrap rather than 
the -private TextEdit scrap. This means 
the programmer needn't resort to using 
special Toolbox routines to move text to 
and from this private scrap if the intent is 
to share data among applications via the 
desk scrap. 

Unfortunately , there is still no provi­
sion for fixed tab positions. To TextEdit, 
a tab is still just another character whose 

width is determined in the font's defini­
tion. Let's face it, anyone who has used a 
typewriter expects tabs to do more than 
act as a space character. Just doing an 
initial line indent or aligning a few col­
umns in a memo or short piece oftext are 
common needs for tabs. Many program­
mers have tried devising ways to patch 
tab support into TextEdit, but Apple has 
warned that such patches have a high 
probability of breaking in future releases 
of the System software . Hopeful l y ,  
Apple will address this i n  future Text­
Edit improvements. 

As for everyone who hoped to be able 
to write a text editor or word processor 
with a few hundred lines of code and an 
"About . . .  " box, the news is that the old 
32K-byte limits still exist. Nevertheless, 
the current improvements in TextEdit are 
significant and will make life a lot easier 
for programmers and users alike. 

New TextEdit Data Structures 
The TextEdit upgrade introduces the 
concept of style runs of characters, where 
style now refers to a composite descrip-

continued 
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tion of font family, size, face, and color 
information. The term font face, rather 
than font style, is now used to refer to sty­
listie variations such as boldface or un­
derline or a combination of these. If 
you've been developing on the Mac for 
some time, you should get used to using 
this new terminology,  using the term 
font face for individual variations and 
font style for the composite descriptions. 

There are several new TextEdit data 

TERec 
(old style) 

lineHeight (>0) 
fontAscent ( > 0) 

txFont 

txFace 

txSize (�0) 

'1" 
nLines 

lineStarts [ . . .  ] , . . . . . . . . . . . . . . . . . .  
, . . . . . . . . . . . . . . . . . .  

StyleRun 

· I startChar 

I stylelndex 

TERec 
(new style) 

( = - 1 )  

( = - 1 ) 

( = - 1 ) 

r r r . . . . . . . . . . . . . . . .  , 
, . . . . . . . . . . . . . . . . . , 

...... ...... ...... ...... I / 
/ 1/

/ 

...... 
/ 

NEW EXTENDED TEXTEDIT 

structures, plus the new Color Quick­
Draw data structure to define color in­
formation. Also, the TextEdit record it­
self redefines two fields and sets three 
other fields to sentinel values to indicate 
that the record is a new-style record. The 
revised TextEd.it record with the added 
structures is shown in figure 1 .  

Because a font is no longer constrained 
to a single size within a block of text, 
there can't be a single value that de-

scribes the block's line height. There­
fore, the txS i z e ,  l ineHe ight ,  and 
fontAscent fields are useless .  These 
fields are set to - 1 to indicate that this is 
a new-style TextEdit record and the 
values for these attributes must be found 
elsewhere. 

The txFont and txFace fields of the 
TextEdit record are also meaningless, 
since there is not necessarily one font or 
face for a text block anymore. Since these 

TEStyleTable STEiement � 0�-
r : : : : : : : : : : : : : : : : T  \ 

stCount 

stHeight 

stAscent 

stFont 

stFace 

, . . . . . . . . . . . . . . . . . . , \ stSize 

stColor \ 

TEStyleRec 

nRuns 

nStyles 

style Tab -

lhTab 

teRefCon 

nuiiStyle 1-
runs [ . . .  ] . . . . . . . . . . . . . . . . . . f: : : : : : : : : : :r 

...,., , . . . . . . . . . . . . . . . . . 
/ 1 · · · · · · · · · · · · · · · · · · 1 

/ I I 

�� LHTable El--. r . . . . . . . . . . . . . . . . .  T . . . . . . . . . . . . . . . . . . 

� . . . . . . . . . . . . . . . . . .  , 

LHEiement 

lhHeight 

lhAscent 

L NuiiSTRec 

TEReserved 

null Scrap StScrpRec 

scrpNStyles I-_;__,;__ __ �/ scrpStyle Tab 

\ 
. . . . . . . . . . . . . . . . . .  \ T : : : : : : : : : : : : : : : : T  \ 

, . . . . . . . . . . . . . . . . . .  , 

ScrpSTEiement 

scrpStartChar 

scrpHeight 

scrpAscent 

scrpFace 

scrpFace 

\ scrpSize 

\ scrpColor 

Figure 1: The new text-edit record and auxiliary structures. The double-arrowed lines indicate handles to data. 
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two 2-byte fields reside adjacent to each 
other in the TextEdit record, the new edit 
record redefines them as a single 4-byte 
field, storing a handle to the new text 
style information record. This style 
record, TEStyleRec, is the jumping-off 
place for all the other new data struc­
tures. 

As mentioned earlier, any particular 
combination of font-variation attributes 
is referred to simply as a style. Text is 
kept track of as runs of characters that 
have the same style. Each unique style 
used within an edit record's text is stored 
in a style-table element, and all the styles 
are kept in a TEStyleTable style-table 
array. A handle to the style-table array is 
kept in the style record. 

To specify which style applies to a 
character in the text, TextEdit maintains 
an array of StyleRun style-run records. 
A style-run record gives a starting char­
acter offset from the beginning of the 
text, and an index into the style table. 
The style-run records are stored at the 
end of the style record in ascending char­
acter offset order. All characters whose 
offset into the text is equal to or greater 
than the starting character of a style run, 
and less than the starting character of the 
next style run, use the style indicated by 
the style index of the style run. This is 
illustrated in figure 2 .  

There are two calls used t o  find out the 
style attributes at a given character offset 
and to set the style attributes of the cur­
rent selection. They use the TEStyle 
text-style data structure to communicate 
the style-attribute information. 

Until any text is entered in a new style, 
there is no way to store the pending style, 
because all style runs have to be at least 
one character long. The NullSTRec null­
selection style record maintains the style 
information when an application sets 
style information at an insertion point. 

Scrap Management 
Previously, there was a separate, private 
scrap for TextEdit. When you wanted to 
move a cut or copied piece of text to other 
applications or desk accessories, you had 
to call TEToScrap ( ) to move the text 
from this private scrap into the global 
desk scrap of the Scrap Manager. Like­
wise, to use text from an external source, 
you had to call TEFromScrap ( )  to read 
the desk scrap into TextEdit' s  private 
scrap. 

TextEdit now communicates directly 
with the Scrap Manager. The TECut ( ) 
and TECopy( ) functions place the text in 
the Scrap Manager' s  desk scrap . For 
backward compatibility, these functions 
also place a copy of the scrap handle in 

NEW EXTENDED TEXTEDIT 

TextEdit 's  private scrap global, TEScrp­
Handle ,  and for old-style TextEdit 
records, they use the private scrap only. 
TEPaste ( ) and the new TEStylPaste ( ) 
both use the Scrap Manager's  scrap, ex­
cept for old-style records, where they 
again use TextEdit's private scrap. 

To communicate style information to 
the desk scrap, there is a style scrap 
record, stored in the desk scrap as type 
styl. The style scrap record is a vari­
able-length structure. It begins with a 
count field scrpNStyles indicating how 
many scrap style-table elements follow. 
There is a table element ScrpSTElement 
for each style run within the scrap text. 
Each element contains information about 
the starting character offset within the 

TEStyleRec 

l-6 ___ (n_R_u_n_s)
-i 

I 
4 (nStyles) __j 
0 (startChar) 

. . . . . . . . . . . . . . . . . .  

0 (stylelndex) 

1 1  

1 8  

0 

26 
2 
30 

3 

38 

0 

scrap text, the height and ascent of the 
run, and the style information. Elements 
are in order of the starting offset, and 
there may be elements with duplicate 
style information. When cutting or copy­
ing text, TextEdit automatically writes 
this style information to the desk scrap 
along with the text. When pasting, if the 
desk scrap contains this style informa­
tion, it is used along with the text. 

The positive result is that you automat­
ically write both the text and style infor­
mation to the scrap when cutting or copy­
ing with the new text-edit records. If you 
then paste into the standard Scrapbook, 
you will see the text unformatted, but the 
scrap type information will show that 

continued 

TEStyle Table 

3 (stCount) 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

1 3  
· 

(stHeight) 

1 0  (stAscent) 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

1 4  (Bookman) (stFont) 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

0 (plain) (stFace) 

1 2  (stSize) 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

0,0,0 (stColor) 

1 3  

1 0  

3 3  (Avant Garde) 

4 (underline) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0,0,0 

1 5  

1 1  

1 4  (Bookman) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 (bold) 

1 4  

0,0,0 

1 5  

1 1  

1 4  (Bookman) 

5 (bold + underline) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 4  

0,0,0 

Figure 2: Style-run record giving the starting character offset from the beginning 
of the text, and an index into the style table. 
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both text and style information has been 
saved. Likewise, TextEdit also automati­
cally pastes in any text from the desk 
scrap with its accompanying style infor­
mation. 

So if you are using TextEdit for all 
your text manipulation, it' s  as easy to 
maintain your styles as not. If you are 
using your own text-processing routines, 
you should consider writing out scrap 
data with style information in the new 
styl format, as well as any proprietary 
format. Apple strongly recommends that 
developers use the Scrap Manager to ac­
cess the Scrapbook and the desk scrap. 
Using the Scrap Manager will ensure that 
applications can share the desk scrap in 
shared (i .e. , MultiFinder) environments. 

If you're going to store style informa­
tion in the new styl format, or in a for­
mat similar to the style table and runs 
array, be aware that the font information 
is stored by number rather than name. 
The desk scrap and the Scrapbook aren't 
normally carried from machine to ma­
chine, so this should not be a problem. 
However, by storing style information in 
a data file simply as numbers, you could 
make your application susceptible to the 
"changing font problem" :  Other ma­
chines or different fonts in the System 
may cause a document to display differ­
ently from the way you intended if your 
font ID numbers are already in use. To 
minimize this problem, you should 
maintain a table of font IDs and names 
and automatically adjust the fonts . 

Where's My Line? 
One big "gotcha" with the new capabili­
ties is that scrolling is harder to handle. 

CtiMax = height of 
lines not visible when 
scrolled to bottom 

destRect.bottom 
- H EIGHT (viewRect) 

,r 

< 

, 

-r.' "-

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

, 
, 

, 
I 

I 
I 

I 

I 
I 

, 
, 

NEW EXTENDED TEXTEDIT 

This is because line heights are no longer 
fixed throughout the text. Since l ine 
heights can now vary, the number of text 
lines displayable in the view rectangle 
can vary throughout the text and, as the 
user changes fonts and sizes, through 
time. 

The 

current improvements 

in TextEdit will make 

life a lot easier. 

Because of this, control values must 
now be correlated to pixel offsets from 
the top of the destination rectangle to the 
top of the view rectangle, instead of cor­
responding to line offsets .  Additional 
calculations are needed to ensure scroll­
ing by full lines of text. The maximum 
control value is derived by determining 
the lines of text that can be completely 
shown on the last screen, taking the 
height of all lines above, and using this 
value for the maximum control value. 
Figure 3 illustrates this, along with the 
accompanying C source code for the 
function SetScrollMax( ) in listing 1 .  

When scrolling, you want to "pin" the 
control values and the pixel offsets so 
that the top visible line of text aligns with 
the top of the view rectangle. Listing 2 

I 

I l , 

viewRect 

f+-- destRect 

Figure 3: Setting the maximum value of the vertical scroll bar. 
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shows how to determine the amounts to 
scroll for the various parts of the scroll 
bar. 

When scrolling up one line (mouse in 
down arrow), the distance to be scrolled 
is the height of the line currently at the 
top of the view rectangle. But for scroll­
ing down one line (mouse in up arrow), 
the distance to be scrolled is the height of 
the line above the line currently at the top 
of the view rectangle. When scrolling up 
a window of text at a time, the distance to 
be scrolled is the height of all the lines of 
text currently visible in their entirety, 
less the last of those lines (i .e. , the line of 
text at the window's bottom becomes the 
line at the window's top) . When scroll­
ing down by a windowful, you want to 
scroll the line currently at the top of the 
window down so that it is the last line vis­
ible in its entirety , and such that the new 
line at the top of the view rectangle is also 
completely visible. 

Scrolling with the thumb involves get­
ting the value of the scroll bar after the 
user has released the mouse button, then 
forcing the control value to the closest 
value that will align the top of the visible 
text to the top of the view rectangle. The 
following code fragment illustrates this, 
and listing 3 includes TEPinLine ( ) . 

I *  hScrollerV == handle to 
vertical scroll bar * I  

I *  mouseLoc = =  point (local 
coordinates )  where mouse 
was initially pressed * I  

I *  HScrollTE = =  handle 
( global) to TE record * /  

if (partCode = =  inThumb) { 
Integer vO , vl, vlpin; 

} 

vO = GetCtlValue 
(hScrollerV) ; 

TrackControl(hScrollerV, 
mouseLoc , 
NULL) ; 

vl = GetCtlValue 
(hScrollerV) ; 

vlpin = TEPinLine (vl, 
HScrollTE) ; 

if (vl ! =  vlpin) 
SetCtlValue (hScrollerV, 

vlpin) ; 
if (vO ! =  vlpin) 

TEScroll( O ,  vO - vlpin, 
HScrollTE) ; 

Converting a character offset to a line 
offset is a commonly required function. 
The function TEC2Line ( ) shown in list­
ing 4 uses a binary search strategy to 
quickly return the line offset given a 



character offset. Note that the derefer­
encing of the line-starts array pLnStarts 
is safe because there are no Toolbox 
calls, or calls to functions in other seg­
ments that would cause memory to be 
moved. 

Changing Fonts Is Easy 
Changing the font over a selection range 
is easy to do, as is changing the font size. 
However, changing a font face can be 
harder. Because font faces can be combi­
national , design problems occur when 
the selection range does not have a con­
sistent face setting. You also have to keep 
track of the menus for the font styles. 

When the selection range i ncludes 
mixed fonts , no font in the font menu 
should be checkmarked as the current 
font. Also, most applications will have 
none of the font sizes outlined. (Outlin­
ing a font size indicates that there is a bit­
map font available in that size for the cur­
rent font.) However, if the font size is 
consistent through the selection range, 
the size should be checkmarked in the 
menu. If the user then chooses a font, all 
characters within the selection range 
now use that font. 

Neither the fonts nor font-face menus 
are dependent on font size(s) within the 
selection range. When the selection 
range includes mixed font sizes, no size 
in the menu should be checkmarked as 
the current font size. If the user chooses a 
font size, that font size is applied to all 
characters within the selection range. 

The application designer must decide 
how to handle selection ranges with 
mixed font faces .  Consider how Mac­
Write and Word deal with mixed selec­
tion ranges. MacWrite deals with font 
faces by viewing combinational faces in a 
component manner. That is, if over the 
selection range all characters are in bold, 
then the Bold menu item is checked, even 
though some characters within the selec­
tion may be bold-italic, others bold-un­
derlined, and others merely bold. 

Word, on the other hand, deals with 
font faces by viewing combinational 
faces in an aggregate manner. In Word, 
even if over the selection range all char­
acters are in bold, the Bold menu item is 
not checked if some characters are bold­
italic, while others are bold-underlined, 
and others merely bold. 

The implication of all this is that with 
MacWrite you can toggle off a compo­
nent face within a mixed run, whereas 
with Word you can't. 

With the original extensions to Text­
Edit, you could more easily implement 
Word's method than MacWrite's .  How­

continued 
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Listing 1: This routine recalibrates the vertical scroll bar. 

void SetScrollMax (wptr, fShowSel) 
WindowPtr wptr; 
Boolean fShowSel; 
/ *  Adjusts the scroll bar maximum value so that the scroll bar range is 
not allowed to exceed the end of the text . Wptr is a pointer to the window 
of the text and scroll bar . If fShowSel is true, then the text is scrolled 
if necessary so that the insertion point or the beginning of the selection 
range is visible . * /  
/ *  Note 1 :  The maximum control value is  the pixel offset of  the top of  the 
first line of text on the last screen . Or, you can think of it as the 
height of all lines above the first line visible in the last screen full of 
text . 

Note 2 :  If the last line is empty because the last character is a <<cr>> ,  
then we  have to add the height for one extra line because it  is  not 
actually included in the count of the number of lines . 

Note 3 :  TEGetHeight ( )  expects 1-based line numbers . Our TEC2Line ( )  
routine returns a 0-based line number . * /  
/ *  m_o 11 .20 . 88 */ 
{ 

Integer vMax; /* new maximum control value * /  
Integer d;  / *  delta old/new control values * /  
MyDataHndl hMyData = (MyDataHndl)GetWRefCon(wptr) ; 
TEHandle hTE = (*hMyData) ->teRecord; 
ControlHandle hScrollV = (*hMyData)->hScrollV; 
Integer nChars = (**hTE) . teLength; 
Integer nLns = (**hTE) .nLines; 
Integer viewHt = HEIGHT ( ( **hTE) .viewRect) ; 
Integer textHt = TEGetHeight (nLns , 1, hTE) ; 
Integer vO GetCtlValue (hScrollV) ;  

/ *  see Note 2,  above * /  
if  (nChars > 0 &&  ( * ( **hTE) .hText) [nChars - 1 ]  CR) 

textHt += TEGetHeight (nLns, nLns , hTE) ; 
/* text requires scrolling? * /  
if ( textHt > viewHt) { 

Point scratchPt; /* see Note 1, above * /  
Integer cOffset; /* character offset @ scratchPt * /  
Integer lastHiddenLn; /* line offset @ scratchPt * /  

scratchPt .h  = (**hTE) . destRect . left; 
scratchPt .v  = textHt - viewHt + ( **hTE) . destRect . top ; 
cOffset = TEGetOffset(scratchPt, hTE) ; 
lastHiddenLn = TEC2Line(c0ffset, hTE) ; 
vMax = TEGetHeight (lastHiddenLn + 1, 1, hTE) ; 

else 
vMax = 0 ;  

SetCtlMax(hScrollV, vMax) ; 
/* did control value change? * /  
if  ( d  = vO - GetCtlValue(hScrollV) ) 

TEScroll (O,  d ,  hTE) ; 
if ( fShowSel) 

ShowSel(wptr) ; 

Listing 2: Action procedure for the vertical scroll bar; it handles mousedowns 
in the scroll arrows and the page regions. 

static pascal void TrackVScroll(hScrollV, partCode) 
ControlHandle hScrollV; 
Integer partCode; 
/* Track control procedure used to adjust the vertical scroll bar hScrollV 
and scroll the text . PartCode handles the portion of the scroll bar that 
the mouse is down in (which may be simulated) . The private global HScrollTE 

continued 
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must be set on entry to contain the handle to the affected text ' s  edit 
record . *I 
I*  Key principle when scrolling by page amounts :  When scrolling up a page, 
the last visible line becomes the first visible line, and vice versa when 
scrolling down a page . 

Here, the last visible line means the last line visible in its entirety . 
It is assumed that the minimum control value is 0 .  
An alternate strategy for passing the handle to the TextEdit record i s  to 

store it in the control ' s  refCon field. * I  
I *  m_o o4 . 17 .88 *I  
( 

Point pt; 
Integer vO, vMax, cOffset,  curTopLn, d; 

if ( ! partCode) 
return; 

vO = GetCtlValue (hScrollV) ;  
vMax = GetCtlMax(hScrollV) ;  
I *  location of view rectangles top left corner *I  
pt  = (**HScrollTE) .viewRect . topLeft; 
I* calculate current top line */ 
cOffset = TEGetOffset(pt, HScrollTE) ;  
curTopLn = TEC2Line ( c0ffset, HScrollTE) ;  
switch (partCode) ( 
case inUpButton: 

if (vO == 0) 
return; 

I* calculate height of line above current view *I 
d = -TEGetHeight ( curTopLn - 1 + 1, curTopLn - 1 + 1 ,  

HScrollTE) ;  
break; 

case inDownButton: 
if ( vO == vMax) 

return; 
I *  calculate height of line currently at top of view *I  
d = TEGetHeight ( curTopLn + 1, curTopLn + 1 ,  HScrollTE) ;  
break; 

case inPageUp : ( 
Integer viewHt , newTopLn; 

if (vo == o) 
return; 

viewHt = HEIGHT ( ( **HScrollTE) .viewRect) ;  
I *  calculate pixel offset to new top line : the current top 

line ' s  bottom minus the view height; then convert to 
line offset */ 

pt .v  += TEGetHeight( curTopLn + 1, curTopLn + 1, 
HScrollTE) - viewHt; 

cOffset = TEGetOffset(pt, HScrollTE) ;  
newTopLn = TEC2Line ( c0ffset, HScrollTE) ; 
I *  if height from current top line to new top line 

greater than view height, change new top line to 
scroll one less line * I  

i f  (TEGetHeight ( curTopLn + 1, newTopLn + 1, HScrollTE) > 
viewHt) 

++newTopLn; 
d = -TEGetHeight(curTopLn - 1 + 1, newTopLn + 1, 

HScrollTE) ;  
break; 

case inPageDown : 
Integer curBtmLn; 

if (vO == vMax) 
return; 
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ever, since the release of System 6.0,  
Mac Write' s  method is easier. System 6.0 
added the rout ine TECont inuou s ­
Style ( ) , which makes it simple to de­
termine the font attributes over a selec­
tion range. Listing 5 illustrates adjusting 
the font menus. TextEdit handles the 
Style menu in a component fashion simi­
lar to Mac Write. For an example of how 
to handle the Style menu in an aggregate 
manner similar to Word, see the text box 
" A n  Alternate Means of Handling 
Mixed Faces" on page 22. 

It's very easy to "add" a face over a 
range with a s i ngle c a l l  to TESet­
Style ( ) .  But prior to System 6 .0 ,  sub­
tracting a face from a range required you 
to ind iv idu a l l y  m o d i f y  each r u n  
throughout the selection range. This 
meant that for each run within the selec­
tion range, you had to get the style of the 
run using TEGetStyle ( ) , then call  
TESetStyle ( ) with the original aggre­
gate face less the component face being 
removed. The addition of the doToggle 
mode has made changing font faces much 
simpler. 

Listing 6 illustrates changing a font 
versus changing a font face. Note that the 
algorithm used to change the font face re­
lies on the font-face menu being correctly 
checkmarked. Not only is proper menu 
maintenance important to the user inter­
face, but it can also simplify a program's 
internal  design . Part of the Apple 
Human Interface Guidelines is that, as 
much as possible, users shouldn't be pre­
sented with choices that really can't be 
made. If an option or command isn't cur­
rently available, it should be dimmed or 
disabled so users don't waste time trying 
to do something that can't be done. 

Note also the usage of the toggleFace 
flag in DocFontFace ( ) . This is neces­
sary for a most peculiar reason. If you 
call TESetStyle ( ) with a mode of do­
Face+doToggle and a style of bold for a 
selection range that includes plain and 
bold text, the faces will swap-the plain 
text becoming bold and vice versa.  
Therefore, use the doToggle mode only 
when you wish to toggle a face off. 

The example code ignores the issue of 
making style changes undoable. Undoing 
a style change over a selection range with 
multiple styles is not simply a matter of 
reapplying or " negating" a font-face 
change over the entire selection range. If 
the font was changed and the selection in­
cluded runs of different fonts, each run 
must have its original font set back indi­
vidually. The same applies to a font-size 
change. With font faces, if some runs 
originally used the newly applied face, 

continued 
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I*  calculate current bottom line of view *I  
pt . v  = ( *HScrollTE) ->viewRect .bottom; 
cOffset = TEGetOffset(pt, HScrollTE) ; 
curBtmLn = TEC2Line (c0ffset, HScrollTE) ; 
I *  if height from current top line to new top line 

( i . e . , the old bottom line) greater than view height, 
change new top line to scroll one less line *I  

if (TEGetHeight (curBtmLn + 1, curTopLn + 1 ,  HScrollTE) > 
HEIGHT ( (*HScrollTE) ->viewRect) )  
--curBtmLn; 

d = TEGetHeight( curBtmLn - 1 + 1, curTopLn + 1, 
HScrollTE) ;  

break; 

} I* switch *I  
SetCtlValue (hScrollV, vO + d) ;  
TEScroll (O,  vO - GetCtlValue (hScrollV) ,  HScrollTE) ; 

Listing 3: TEPinLine ( ) . This procedure "pins " control values so that a line 
of text is aligned with the top of a view rectangle. 

Integer TEPinLine (pixFromTop, hTE) 
Integer pixFromTop ; 
TEHandle hTE; 
I* Given a vertical pixel offset pixFromTop from the top of the text 
belonging to the edit record **hTE, TEPinLine ( )  returns a vertical pixel 
offset pinned to the top of the line that the original offset fell in. *I 
I* m_o 04 . 17 . 88 *I  

( 
Point myPt; 
Integer cOffset, theLine; 

myPt .h  = (*hTE ) ->destRect. left ; 
myPt . v  = (*hTE) ->destRect . top + pixFromTop; 
cOffset = TEGetOffset (myPt, hTE) ; 
theLine = TEC2Line ( c0ffset, hTE) ; 
return ( (theLine) ? 

TEGetHeight(theLine - 1 + 1, 1, hTE) : 0) ; 

Listing 4: TEC2Line ( ) is a commonly used routine. It converts character 
offsets into line offsets. 

Integer TEC2Line ( c0ffset, hTE) 
register Integer cOffset ; 
TEHandle hTE; 
I* Returns the line number of the character whose offset is cOffset in the 
text belonging to the edit record **hTE . The line number returned is a 0-
based line offset index . * I  
I *  Uses a standard binary search algorithm, making sure to always round 
downward if the character offset cOffset does not match an offset in the 
line-starts array . The use of the pointer to the beginning of the line­
starts array in the relocatable text edit record is safe because there are 
no calls made from within this routine . * I  
I*  m_o 04 . 15 . 88 *I  
( 

register Integer ln, lo, hi ,  *pLnStarts , lnStart ; 

lo = 0; 
hi = (*hTE)->nLines ;  

continued 
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Computers For 
The Blind 

Talking computers give 
blind and visually 

impaired people access 
to electronic 

information. The 
question is how and 

how much? 

The answers can be 
found in 1 1The Second 

Beginner's Guide to 
Personal Computers for 
the Blind and Visually 

Impaired" published by 
the National Braille 

Press. This 
comprehensive book 

contains a Buyer's 
Guide to talking 

microcomputers and 
large print display 
processors. More 

importantly it includes 
reviews, written by 

blind users, of software 
that works with 

speech. 

This invaluable 
resource book offers 

details on training 
programs in computer 

applications for the 
blind, and other useful 
information on how to 

buy and use special 
equipment. 

Send orders to: 
National Braille Press Inc. 

88 St. Stephen Street 
Boston, MA 02 1 1 5 

(6 1 7) 266-6 160 
$12 .95 for braille or cassette, $14.95 for 

print. ($3 extra for UPS shipping) 
NBP is a nonprofit braille printing and 

publishing house. 
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pLnStarts = (*hTE)->lineStarts ; 
while (hi >= lo) { 

} 

ln = (lo + hi) I 2 ;  
lnStart = pLnStarts [ln] ; 
if ( cOffset == lnStart) 

break; 
else if (cOffset > lnStart) 

lo = ln + 1;  
else 

hi = ln - 1; 

return( ( cOffset < lnStart) ? ln - 1 : ln) ; 

Listing 5: Adjusting the font, font-size, and font-face menus. There is no 
invalid value for the font-face information, so an extra Boolean is used to 
indicate if the font face is actually Plain; the plain value for the font-face value 
passed to the menu-adjusting routine indicates that no face (other than 
possibly Plain) is consistent throughout the selection range. 

static void DocFontMenu( theFontiD) 
Integer theFontiD; 
I* Checks the font in the font menu whose ID is equal to theFontiD and un­
checks all other fonts . If no font is to be checked, then a value that 
won ' t  match any font ID, such as -1, should be passed in for theFontiD . * /  
I *  m_o 11 .2o .88 *I 
{ 

Integer item, nitems ; 
MenuHandle hMenu; 

hMenu = MyMenus [FONT_MENU] ;  
for ( item = 1,  nitems = CountMitems (hMenu) ; 

item <= nitems; item++) { 
Str255 fontName ; 
Integer fontNum; 

Getitem(hMenu, item, fontName ) ;  
GetFNum( fontName , &fontNum) ;  
Checkitem(hMenu, item, fontNum == theFontiD) ; 

static void DocSizeMenu(theFontSz , theFontiD) 
Integer theFontSz , theFontiD; 
/ *  Checks the size in the font size equal to theFontSz ,  and unchecks all 
other sizes . If no size is to be checked, then a value that won ' t  match any 
size, such as -1 or 0, should be passed in for theFontSz . 

Also sets the item style to be outlined for each font size that is 
available as a bit-map font in the font specified by theFontiD. If there is 
no font to check for available bit-map fonts,  then -1 should be passed in 
for theFontiD. * I  
I*  m_o 11 .2o . 88 *I  
{ 

Integer item, nitems; 
MenuHandle hMenu; 

hMenu = MyMenus [STYLE_MENU] ;  
for ( item = SIZEl_MITEM, nitems = CountMitems (hMenu) ; 

item < nitems; item++) { 
Integer sz;  

sz = ( Integer)Mitem2Num(hMenu, item) ; 
SetitemStyle(hMenu, item, 

(theFontiD ! =  -1 && RealFont ( theFontiD, sz) ) ? 
continued 
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then undoing the face change would leave 
those runs alone. Only those runs that 
did not originally include the applied 
face would have the face removed. 

You will need a copy of Macintosh 
Technical Note #207 for documentation 
on the routines added with System 6.0. 
And because these routines are imple-

s upport 

of non-Roman script 

systems will be a big 

design point. 

mented with selectors through the same 
_TEDispatch trap that was added with 
System 4. 1 ,  you must check for their ex­
istence by using the SysEnvirons ( ) call 
and checking specifically for a System 
version greater than or equal to 0600 
hexidecimal. Testing whether or not the 
_TEDispatch trap is implemented is not 
sufficient all by itself. 

Other Font Issues 
When setting a font, don't use font ID 
#1 , the application font. The application 
font is not an actual font. It is a reference 
to the default font that most applications 
use. This default is usually Geneva, but 
it's different for languages that don't use 
roman character sets . 

If there is any text in the application 
font, it will appear as Geneva (assuming 
that is what the application font maps to). 
But your comparison routines will not 
recognize the text as being in Geneva. 
For that to happen, you have to write 
code to specifically test whether text is in 
the application font; if so, you have to 
map to the actual font, which isn't neces­
sarily Geneva. 

The same is true for font size 0, which 
tells the System to use the System font 
size. The System font size is usually, but 
not always , 1 2  points. Additionally, 
many large-screen monitors now come 
with software to specify a System font 
size larger than 12 points. 

It isn't quite enough to never explicitly 
set a style using the application font or 
the System font size. When you call TE­
StylNew ( )  to create a new-style edit 
record, it initializes the style-element 
table from the txFont, txFace, and tx-

continued 

Creating sophisticated 
database ar.plications on your 

Mac-takes more than 
a friendly face. 

'1 Jh ile other database develop­
V V ment systems have reasonably 
friendly interfaces, in terms of 
speed and power they leave a lot 
to be desired. 

Only McMax� 2.0 combines 
these elements successfully. 

For example, McMax allows full  
use of the Mac• interface including 
pull-down and pop-up menus, pro­
grammable alert and file boxes, 
and context sensitive help. 

McMax also features a powerful 
programming innovation, User­
defined READS� This allows for 
event handling and the freedom to 
create modeless applications. I t's 
this unique capability that gives 
McMax the distinction of being 

Most systems are so slow it makes you 
wonder what's behind them. 

the only d BASE• compatible product on the Macintosh that adheres to 
Apple's• t o  Human Interface Guidelines. 

Of course McMax gives you more than j ust the means to satisfy the 
end user. It affords you ,complete connectivity between the PC and 
Macintosh environment. 

Fully compatible with MS-DOS� d BASE data, programs, and report and 
label file formats, McMax allows for ease of conversion by simply using 
its enhanced direct serial port access to transfer data and programs. 

Clearly the deeper you look into McMax the more you find to appreciate. 
McMax supports Hypercard� XCM Ds and XFCNs. This gives you the 

ability to develop programs in standard high level languages such as 
PASCAL, C, and Assembler. Or access previously written routines and 
pre-defined H ypercard utility functions. 

McMax runs dBASE programs up to 10 times faster on a Mac than on 
a PC. It provides source code encryption to protect your programs. A built­
in Debugger. And an unlimited royalty-free run-time version so you can 
copy and distribute your applications with no additional costs or software. 

Efficiency. Flexibility. Speed. Compatibility. And 
a full Mac interface. That's what McMax gives you because 
that's what it takes to develop successfully on a Mac. 
Anyone who tells you otherwise 
either honestly doesn't know. �X� 
Or isn't being very friendly. 

.,. --
N•ntucket Corp . . 12555 W. Jeffe,.on Blvd . .  los Angeles, CA 90066, ( 2 1 3 )  390·7923, fu: (2 13 )  397·5469. 
Copyright C 1989 Nantucket Corpon.tion. All rights reserved. 
Nantucket and the Nantucket logo ne registered tn.demarlc.s and McMu and UseNieAned READS .ue trade­
marks of N.antucket Corpon.tion. Other brand .tnd product names are used for identification purposes only and 
m.Jy be tn.demuks or registered trademuks of their respective holders. 
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Protect Your 
Copies of BYTE 

NOW AVAILABLE: 
Custom-designed library files 
or binders in elegant blue 
simulated leather stamped in 
gold leaf. 

Binders-Holds 6 
issues, opens flat for 
easy reading. 
$9.95 each, two for 
$18.95, or four for 
$35.95. 

Files-Holds 6 issues. 
$7.95 each, two for 
$14.95, or four for 
$27.95. 

1 l ! ! !  I !  
I I I :  I I :  

! i ( : j ! : Order Now! ............... ..., 

Mail to: Jesse Jones Industries, Dept. BY, 
499 East Erie Ave. ,  
Philadelphia, PA 19134 

Please send files; 
____ binders for BYTE magazine. 

Enclosed is $ . Add $1 per 
file/ binder for postage and handling. 
Outside U.S.A. add $2.50 per file/binder 
(U.S. funds only please). 

Charge my: (minimum $15) 
___American Express __ Visa 
_MasterCard _.Diners Club 

Card # Exp. Date __ 

Signature 

CALL lDLL FREE (24 hours): 
1-800-972-5858 

Name 

Address ------ (No P.O. Box) 
City ----------
Stare ____ _ Zip ----
Satisfaction guaranteed. 
Pennsylvania residents add 6% sales tax. 
Allow 5-6 weeks delivery in the U.S. 
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outline : 0) ; 
Checkitem(hMenu, item, sz == theFontSz) ; 

static void DocFaceMenu(theFontFace, plainTx) 
Style theFontFace; 
Boolean plainTx; 
I* Checks all font faces in the Style menu whose corresponding bit is set 
in the theFontFace parameter. Any font face whose corresponding bit is 
clear. is unchecked in the Style menu . If  plainTx is TRUE, then the Plain 
menu item is checked, otherwise it is unchecked.  * I  
I* m_o 11 .20 . 88 * I  
{ 

Integer item; 
MenuHandle hMenu; 

hMenu = MyMenus [STYLE_MENU] ;  
Checkitem(hMenu, PLAIN_MITEM, plainTx) ; 
for ( item = BOLD_MITEM - BOLD_MITEM; 

item <=  EXTEND_MITEM - BOLD_MITEM; ++item) 
Checkitem(hMenu, BOLD_MITEM + item, 

theFontFace & ( 1 « i tern) ) ;  

static void DocStyleMenus (hTE) 
TEHandle hTE; 
I* Updates the menus for fonts, font faces , and font sizes . HTE is a 
handle to the edit record of the currently active document window . The 
menus are updated according to the style of the character just before the 
insertion point, or of the styles of the characters within the selection 
range . *I 
I* m_o 11 .2o . 88 *I 
{ 

Integer mode; 
Boolean continuous ; 
TextStyle theStyle; 

mode = doFont; 
if ( ! TEContinuousStyle ( &mode, &theStyle, hTE ) )  

theStyle .tsFont = -1; 
DocFontMenu(theStyle . tsFont) ; 

mode = doSize; 
if ( ! TEContinuousStyle(&mode, &theStyle , hTE) ) 

theStyle . tsSize = -1 ; 
DocSizeMenu (theStyle .tsSize , theStyle . tsFont) ; 

mode = deFace; 
if ( ! ( continuous = TEContinuousStyle ( &mode, &theStyle , hTE) ) )  

theStyle .tsFace = 0;  
DocFaceMenu(theStyle . tsFace, 

continuous && theStyle .tsFace == 0) ; 

Size fields of the grafPort. So before 
creating a new edit record, call the 
QuickDraw routines TextFont ( ) and 
TextSize ( ) to set the font and font-size 
fields to appropriate values. 

All This and Colors II? 
TextEdit was extended not only to in­
clude multiple fonts, font sizes, and font 
faces, but also to support color. Color 
output devices are still pretty expensive, 
but the capability is there. To take advan-

tage of it, all you need to do is allocate a 
CGrafPort (a new color grafport). 

If you do decide to support colored text 
within your application, you should 
allow the user to set up color "presets."  
Making the user choose a color from the 
Color Picker Package is less than ideal, 
but so is a fixed color palette. 

Ready for International Fame 
The new TextEdit is also compatible with 
the Script Manager. This means that 
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TextEdit can handle languages that write 
from right to left, have large extended 
character sets well past 256 characters, 
have special word-break rules, or use 
characters whose appearance is context 
sensitive (i .e . ,  it changes depending on 
the preceding or following characters). 
Examples of such writing systems are 
Japanese, Chinese, and Arabic, which 
are known as non-Roman scripts, as op­
posed to writing systems that evolved 
from Latin. 

The Script Manager, using writing­
system-specific Script Interface Systems, 
intercepts and modifies many system 
calls to measure, draw, sort, and convert 
text. For developers who must write their 
own text-editing engine, support of non­
Roman script systems will be a big de­
sign point. 

Saving a Document 
Probably the simplest way to save a docu­
ment with text and styles is to save the 
text in the file's data fork and all the style 
information in the file's resource fork. 
The file should be of type TEXT. 

Using this scheme, you need to save 
the styles table and the runs array. You 
might also want to save the modification 
time of the file as a resource. When you 
are reading the document back in, if the 
modification date resource doesn't exist, 
or if it isn't the same as the actual current 
value of the file's modification date, then 
you know that the file was edited by some 
other application and you should ignore 
any style data in the resource fork. 

After reading in and setting up the 
saved text, you read in the saved style 
table and replace the data in the existing 
style table with the saved style-table data, 
then reset the nStyles field of the style 
record. Next, read in the saved runs 
array and replace the existing runs array 
with it, and reset the nRuns field of the 
style record. Finally, call the old TECal­
Text ( ) routine to recalculate the line­
heights table along with the line-starts 
array. You may also want to save and re­
store the selection range, the document's 
window size and placement, and the visi­
ble portion of the document within the 
window. The following pseudocode il­
lustrates the procedure: 

Read in text . 
Set text-edit record to use 

read-in text ( directly or 
by using TESetText ( ) ) .  

Read in modification date 
resource . 

If modification date resource 
exists & equals file ' s  

continued 

Here's why. 
Want to draw a picture without 
ever leaving the program? Easy. 
Want to wrap text all the way 
around it or let the text flow right 

through? Easy. 
Want to see it all 
in glorious color? 
Easy. 
N e e d  to  fi n d  a 
particular word or 
phrase by search­
i n g  t h r o u g h  all 

files, open or not? 
Easy. 
Need to u s e  our  
superior diction­
ary or thesaurus? 
Easy. 
Want to undo what you just did, 
or any number of things you did 

before? Unlimited Undos. Easy. 
Want to u s e  the fastest word 
processor on the market? Easy. 
line numbers? Envelopes? Auto­
save? Column selection? Adjusta­

ble page preview? 
Ten clipboards that 
can be edited and 
printed? Your fa­
vorite page layout 
ready when you 
open a new file? 
Easy. 
It's all easy when 
you h ave Nis u s .  
Ask your favorite 
dealer. 

llillj j�ianaGqN pw· concepts, Jnc. 
Nisus is a trademark of Paragon Concepts, Inc. 

(619) 481-1477 Outside CA (800) 922-2993 4954 Sun Valley Rd. ,  Del Mar, CA 92014 
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Every year, functional 
i l l iteracy costs American 
business bi l l ions. 

But your company can 
fight back . . .  by joining 
your local community's 
fight against i l l iteracy. 
Cal l  the Coal ition for 
Literacy at toll-free 
1-800-228-8813 and find 
out how. 

You may find it's the 
g reatest cost-saving 
measure your company 
has ever taken.  

A literate 
America is a 

good investment. 

J:WI O  
�� C�al ition for Literacy 
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Listing 6: Changing the font and changing the font size are similar and 
relatively simple operations. Changing the font face is more involved. Notice 
how DocFontFace ( ) relies on the menu items being correctly checked. (The 
statements between the preprocessor commands are a bug workaround. This 
bug may be fixed in the next System release.) All three operations are much 
more involved when implemented so that the style change is undoable. 

void DocFont (myFontName, wptr) 
Str255 myFontName; 
WindowPtr wptr; 
I* Changes the font of the selected text in the window wptr to the font 
named myFontName . The document is marked changed ,  and the global 
MenusChanged is set . If necessary, the vertical scroll bar is recalibrated 
and the selection range is scrolled into view . * I  
I *  m_o 04 .24 . 88 *I 

{ 
TextStyle myStyle; 
MyDataHndl hMyData; 

hMyData = (MyDataHndl)GetWRefCon(wptr) ; 
GetFNum(myFontName, &myStyle . tsFont) ; 
TESetStyle ( doFont, &myStyle, TRUE, 

(*hMyData)->teRecord) ; 
SetScrollMax(wptr, TRUE) ; 
MenusChanged = ( *hMyData) ->changed = TRUE; 

void DocFontFace(myFontFaceMitem, wptr, doUpdt) 
Integer myFontFaceMitem; 
WindowPtr wptr; 
Boolean doUpdt; 
I* Changes the font face of the selected text in the window wptr. 
MyFontFaceMitem is the menu item number of the font face . If the item is 
the Plain menu item, then the selected text is changed to Plain. 

If the
. 
item isn ' t  the Plain menu item, then the font face is toggled .  

That is , i f  the specified face i s  continuous over the current selection 
range , it is toggled off, otherwise that face is set continuous over the 
selection range . 

' 

The document is marked changed, and the global MenusChanged is set. If 
doUpdt is TRUE, then the text will be redrawn, and if necessary the 
vertical scroll bar will be recalibrated and the selection scrolled into 
view. ( If you wish to make several face changes, call DocFontFace ( )  once 
for each change , passing FALSE for doUpdt for all except the last face 
change . This will minimize the amount of recalculations done . )  * I  
I *  m_o 11 .20 . 88 * I  

{ 
Boolean toggleFace;  
TextStyle myStyle ; 
MyDataHndl hMyData = (MyDataHndl)GetWRefCon(wptr) ;  
TEHandle hTE = (*hMyData) ->teRecord; 

myStyle .tsFace = (myFontFaceMitem = =  PLAIN_MITEM) 
0 : 1 << (myFontFaceMitem - BOLD_MITEM) ;  

if ( l myStyle .tsFace) 
toggleFace = FALSE; 

else { 

} 

char markChar[2] ; 

GetitemMark(MyMenus [STYLE_MENU] , myFontFaceMitem, markChar) ;  
toggleFace = markChar[l] ! =  0; 

TESetStyle{doFace + ( ( toggleFace) doToggle 0) , &myStyle, 
doUpdt, hTE) ; 

if (doUpdt) 
SetScrollMax(wptr, TRUE) ; 

MenusChanged = (*hMyData) ->changed = TRUE; 



} 
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actual mod . date { 
Read in the styles table . 

Replace existing style 
table using 
PtrToXHand( ) .  

Set number of entries in 
nStyles field of style 
record . 

( Calculate number of 
entries in styles table 
by dividing table size 
by element size . )  

Read in runs array . 
Set size of style record to 

size of style record 
( exclusive of any run 
elements) plus size of 
read-in runs array . 

Use BlockMove ( )  to copy 
runs array to style 
record . 

Set number of runs in nRuns 
field of style record . 

(Calculate number of 
entries in runs array by 
dividing array size by 
element size and 
subtracting one element . 
The subtraction of an 
element is because there 
is a dummy element at the 
end of the array that is 
not included in the nRuns 
count . )  

Call TECalText ( )  to readjust 
the line-heights array . 

The advantage to this method is that 
any application that can read a TEXT file 
will be able to access the text. The draw­
back to this strategy is that, due to limita­
tions in the Resource Manager, the docu­
ment cannot be accessed simultaneously 
by multiple users except as read-only. 

Keep Your Eyes Open 
In addition to Inside Macintosh, volume 
V ,  every developer who wants to use the 
new TextEdit routines should read Mac­
intosh Technical Note # 1 3 1 (revised 
March 1, 1988) and #207 from Macin­
tosh Developer Technical Support. 

Note #13 1  covers known TextEdit 
bugs and workarounds, while Note #207 
covers the changes to TextEdit intro­
duced with System 6.0. • 

Michael Ogawa is a software designer 
for Palomar Software (Oceanside, CA). 
Since 1985 he has been involved with de­
signing, programming, and managing 
projects for commercially marketed Mac­
intosh business productivity software. He 
can be reached on BIX c/o "editors. " 
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Exp lori ng the Mystery 
Since 1985, the resource editor has been 
one of the Macintosh's  major utilities. 
Before then, a disparate collection of 
editing utilities was available, but Res­
Edit's object was to bring all these re­
source-modifying programs under one 
roof to share a common, extensible inter­
face. It has been successful in doing just 
that, but it has also been one of the most 
misunderstood utilities because, to date, 
it comes without a manual. 

The operation of ResEdit is one of the 
mysteries that aspiring Mac program­
mers must solve because it does things 
for developers that no other program 
will .  It lays bare the innards of a Mac 
program for inspection. It gives powers 
of creation to those familiar with its 
workings. (So does RMaker, for that 
matter, but ResEdit shows the graphical 
content of the resource, which gives bet­
ter feedback on how something will  
look.) In the best Mac tradition, ResEdit 
removes a layer of abstraction (the speci­
fication list) that programs l ike RMaker 
interpose between worker and work. 

A Caveat for the Unwary 
Before you do anything with ResEdit, 
though, please heed some hard-gotten 
advice. Always work with a backup of 
your program when using ResEdit, never 
with the original . ResEdit has a way of 
crashing once in a while. It's lots better 
than it used to be, but you may ask it to 
dive into the ground at Mach 3 without 
realizing it. Also, if you make a mistake 
and later save that mistake to your origi­
nal, you may have no way of tracing what 
weilt wrong without a known good copy 
of the program. Before you go exploring, 

· make sure you have a known good back­
up, preferably on a disk not connected to 
the machine. Really. It will happen to 
you one day. It does to everyone. 

Some Bare-Handed Bit Grabbing 
An exploratory walk through ResEdit 
country with me as your guide can teach 
you some vital things. One item that will 

ILLUSfRATION: CHRIS SPOLLEN © 1989 

Laurence H. Loeb 

Understanding 
Res Edit 's use opens 
more than windows 
for the Macintosh 

programmer 

•••••• •••••• 

amaze your technoid friends is the power 
to create an icon that goes with an appli­
cation and sticks with it even when it 's 
copied to another disk. The following in­
structions may seem tedious to the more 
adventurous, but this trick won't work 
unless all the individual tasks are done. 
The Finder is very bull-headed about 
wanting certain information. That ' s  
what you have to learn to give it. 

I ' l l  start with an application I wrote 
(see "Program Extenders" in the De­
cember 1988 BYTE, page M52) that has 
the "generic" icon attached. This is the 
icon the Finder assigns when no other is 
specified. Opening ResEdit (I used ver­
sion 1 .2b2) gives the main window list­
ing the applications ResEdit recognizes. 
Successive selecting and clicking get you 
to a window that lists the resources pres­
ent in my application, a Mac-to-Wang 
terminal program. You are now ready to 
start slogging through the terrain. 

Under the FILE menu , select New (or 
press Command-N) . The select box 
comes up, to let you name what . type of 
resource to create. You're going to tell 
the Finder about desktop information. 
This is stored in the Bundle (BNDL) re­
source, so that's what you select from the 
box on the left of the dialogue. Having 
clicked the OK button, you see a BNDL 
resource showing in the program's type 
list window. But you're not done yet. 
Opening the BNDL type will give you an 
empty list window. You have to create 
another BNDL (by Command-N or menu 
choosing) before you can do anything. 

A quick review is in order here be­
cause this step is important, and it's the 
single thing most new users goof up on. 
A New selection must be done twice. The 
first creates the BNDL shown in the pro­
gram's list. The second New creates a 
BNDL inside the list window of the pre­
vious BNDL. Got that? This has to be 
done correctly before ResEdit will let 
you proceed. If the menu choices de­
scribed later will not "un-gray" at any 

continued 
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point, this may be the cause. 
Now, double-click on the secondary 

BNDL. A window will appear. It will 
have an ID number that has been ran­
domly selected by ResEdit. This is where 
you set the actual BNDL information. 
Set the owner ID to 0 first. (You could do 
this later, but I recommend doing it 
now.) After setting it, close the window. 
The secondary BNDL will show as se­
lected. Command-I (or Get Info from the 
menu) will bring up the information win­
dow. Set its ID to 1 32 and close the win­
dow . The I D  should c hange i n  the 
BNDL-type window as well .  Open the 
secondary BNDL again. Where it says 
OwnerName, put in a 4-character string 
that you want to use to identify your new­
ly created icon to the Finder. This string 
must be unique to your application. (As a 
matter of fact, Developer Services at 
Apple should really approve whatever 
string you use here to make sure that it 
isn't used by another application. Apple 
has reserved for its own use strings com­
posed entirely of lowercase letters.) In­
sert the string by typing it in. 

Next, click on the row of asterisks in 
the BNDL window under numTypes. A 
box will appear around them. Double­
clicking produces a type box with a line 
of dashes beneath it. Type ICN# (which 
means "icon list") into the type box and 
double-click on the row of dashes. Two 
more boxes will appear. Putting 0 into 
localiD and 128 into rsrciD will do the 
trick here. Double-clicking on the aster­
isks now produces another type box, 
which you fill in with FREF (for "file 
reference").  In the same manner as be­
fore, double-click on the dashed line and 
get localiD and rsrciD boxes. (Do you 
see a pattern emerging? Asterisks get you 
a new type, while the dashes get a sec­
ondary specifier.} Insert 1 and 129 into 
them, respectively. You can now close 
the entire BNDL window. 

You should then be at the application's 
type window. Create a new ICN# type 
from the menu or keyboard. A window 
will appear when you do. (Because it's 
an ICN# resource, you don't have to do 
the two New operations .  ResEdit i s  
smart enough to give you the window 
based on the type you have requested.) A 
square indicates what icon you will be 
working on. Do a Command-! at this 
point and set the ID of the selected ICN 
to 128. Double-clicking in the square 
will put you in the graphical icon editor. 
This is where you'll design the icon you 
want to affix to the application. 

ResEdit ' s  icon editor functions in 
much the same way that MacPaint's Fat­

continued 

Figure 1:  
A list of 

resource types. 

Figure 2: 
A list of the 

DLOGs present. 

Figure 3: 
A graphical 

representation of 
the dialogue 

in small format. 

Figure 4: 
Dialogue 

displayed as text. 
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Figure S: 
An Edit window 
for the DLOG. 

Figure 6: 
An Edit box 

for an individual 
dialogue item. 

Figure 7: 
A new message 
can be added. 

with 

Res Edit at your side, 

you 'll have fun 

exploring the inside of 

an already-created 

program, such as 
Stufflt, and learn a lot 

in the process. 

Figure 8: 
(bottom left) 
An Edit box 

to change the 
button name. 

Figure 9: 
(bottom right) 

The DITL 
type list. 
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Bits mode does. The left side of Res­
Edit's icon-editor screen is where the bits 
are set to make the "data" part of the 
icon (what you see on the desktop when 
the icon is not selected). The left part of 
this screen is where the "mask" is made 
(for when the icon is selected). The bot­
tom of the screen shows the icon under 
various conditions (selected, unselected, 
small, and so on) to give you an idea of 
what things will look like when you're 
done. The ICN# menu that appears with 
the editor allows the data part to be cop­
ied to the mask part so that misalignment 
doesn't occur. After making the icon 
and the mask, close both the editor and 
the ICN# windows. 

When you specified the BNDL re­
source, I mentioned an FREF resource 
that you had not yet created. Now's the 
time. As you did for BNDL, select New 
twice (once for the application type list 
and once inside the FREF window). A 
Command-! on the secondary window 
lets you set the ID of this resource to 129 
as you did for the BNDL resource. Once 
that is done, you can double-click on the 
secondary window to open a new win­
dow. The file type is set to APPL for ap­
plication, the icon local ID to 0, and the 
filename to the 4-character string you 
used before. Close the window. 

The last major step is coming up. You 
have to create a resource with the same 

· name as the 4-character string. As be­
fore, you'll use the "double New" way to 
make the resource. A Get Info on the 

· 
secondary window allows you to set its 
ID to 0. Then close all the resource win­
dows. Nothing further needs to be done 

· with it. (Advanced note: If you open the 
ID =O resource as an STR [a string] , you 
can put information into it that will show 
in the application's information window 
when a Get Info is done from the desktop 
as version information. It's not manda­
tory to do this, however.) 

You can then close the application's re­
source type list. As you close it, ResEdit 
will ask if you want to save the changes. 
Click yes. After it is closed (and high­
lighted), do a Get Info on the application. 
Set the type to APPL and the creator to 
the 4-character string you have used. 

• Close the window, and you are done! 

A Real-Life Example 
Now that you have one trick down pat, 
you're ready to go on and see what the 
inside of an already-created program 
looks like with ResEdit on your side. 
Stuftlt 1 .5 . 1  is a great utility from Ray 
Lau that has widespread distribution 
within the Mac community (and if you 
haven't sent your shareware to him yet, 

EXPLORING THE MYSTERY 

please do so right away!). 
Figure 1 shows what you find when 

you open Stuftlt, namely the resource 
types that are present. Select the DLOG 
(dialogue) resource. Figure 2 is a list of 
the DLOGs present; select the first one 
and double-click. Figure 3 is the image 
that then shows. It's a graphical repre­
sentation of the dialogue in a small for­
mat. Note the DLOG menu that has ap­
peared in the menu bar. It allows the 
choice of a graphical or text representa­
tion of the dialogue. Figure 4 shows the 
same dialogue displayed as "text" 
information. 

Going back to the graphical represen­
tation is very interesting, but how does 
any editing get done? You simply double­
click on the graphic. The result is shown 
in figure 5. Newer versions of ResEdit 
are smart enough to realize that DITLs 
(dialogue item lists) are l inked to 
DLOGs. They call up the appropriate 
linked DITL to the DLOG automatically. 
Older ResEdits made this a manual oper­
ation. In any case, you can see each of the , 
individual dialogue items. Select one 
(figure 6). A bordered box is drawn 
around it with a gray "handle" in the 
lower right-hand corner. Double-click on 
that, and the edit box (figure 7) appears. 

Figure 10: 
ALRT 

menu choice. 

The editable text is selected at the bot­
tom. You can now change it to your 
heart's content with whatever message 
you want. (The AO in the text is a place­
holder for a p ararntext Toolbox call. To 
actually use the dialogue, you would call 
pararntext from the code, specifying 
the name that would go into the dialogue 
as one of the parameters.) When you 
close the edit box, you see the effect of 
your change. If a change in the size of the 
edited item is required, this is where you 
would make it. 

Double-click once more with the but­
ton selected. Figure 8 is the edit box that 
appears, similar to the previous one. 
Again, this is where you would make any 
text changes (i .e . ,  the name of the but­
ton) . One way to confirm for yourself the 
linking that ResEdit does is to select 
DITLs individually. Figure 9 shows the 
DITL in the type list. Selecting the one 
corresponding to the DLOG you just did 
would show it with the new wording in 
effect. You can always access the DITLs 
this way without the DLOG if that is 
faster for the purpose you have in mind. 
ALRT (alert) resources also exhibit this 
kind of linked behavior. You can open an 
ALRT to see what it looks like and call 
up the individual DITL items from it, in 

... r-1 ...... � 
left 1 28 right EJ 
llemsiD 1 54 sound 

Figure 11:  
A Stufflt 

small icon 
listing box. 
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Figure 12: 
ZBasic 4. 0 

menu resource. 

Figure 13: 
Main file menu. 

Figure 14: 
Items can be 

selected 
and edited. 

Figure 15: 
Type a ZBasic 
icon number, 

hit Do It!, 
and the icon 

appears. 

the same manner as from a DLOG. How­
ever, the text displayed by choosing it 
from the ALRT menu choice (figure 10) 
is specific for what is needed for an 
alert. 

One of the resource types Stufflt has 
listed is SICN (small icon). Opening this 
up in the standard manner shows an in­
teresting listing box (figure 1 1) .  The 
small icon is shown about the same size 
as it would appear in the program. Dou­
ble-clicking on the small icon brings up 
the editing box. This . editor works the 
same way as the icon editor you saw be­
fore. Bits are set and cleared to produce a 
small icon. 

Something Completely Different 
One resource that Stufflt lacks is a menu. 
I grabbed ZBasic 4.0 and opened it up to 
show a menu resource (figure 12). Since 
I know that ID = 129 is almost always the 
File menu, I picked that one and opened 
it. What appears (figure 13) will be a 
surprise to anyone using the Apple-issue 
ResEdit. Alan Goates of Otherware (3 10 
South 13th East, #3 , Salt Lake City, UT 
84102) has created a very nice menu edi­
tor for ResEdit that I use in preference to 
Apple's.  When I spoke earlier of Res Edit 
being extensible, this is one of the things 
I had in mind. (MenuEditor 1 .2 is avail­
able in the listings section of the macin­
tosh conference on BIX.) 

Figure 13 shows what the screen looks 
like when the main menu is selected. 
Any individual item can be selected (fig­
u re 1 4) and edited as far as text or 
marked state. To demonstrate how easy 
it is to edit with this tool, I simply typed 
in the number of one of ZBasic's icons, 
hit the Do It! button, and got the results 
in figure 15 .  The respacing necessary in 
the menu to reflect the icon's  presence 
was done automatically.  Adding the 
menu editor to a standard ResEdit is very 
simple, nothing more than a copy and 
paste. I recommend this tool for anyone 
editing menus with ResEdit. 

The Benediction 
I have really not taken you much below 
the surface of ResEdit's possibilities in 
this brief exploration. But you should 
now understand how to make it do at 
least one practical task that may have 
seemed mysterious before, and have a 
better appreciation of the great utility 
Apple has provided to developers. • 

Laurence H. Loeb is an electrical-engi­
neer-turned-dental-surgeon in Walling­
ford, Connecticut. He is comoderator of 
the macintosh conference on BIX. He can 
be reached on BIX as "lloeb. " 
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How to Have an Expert 
Anywhere You Have a Macintosh 

I FINANCE I LEGAL I � I MARKETING I Ill � EXECUTIVE I OFFICE 

a 

spreadsheets. databases 
and other knowledge 
bases, instead of con­
ventional text-only 
display. You s imply click 
on images or text (as in 
HyperCard) to link with 
a graphic explanation of 

ration 
question or a textual elabo­

of advice. You can take 
gica/ maps, engine dia-geolo 

[I] 
Have you ever wanted to be 1n 

more than one place at one time? 
Now with MacSMARTS1M, you can at 
least have your expertise be there. 

It isn't hard to see why leading 
corporations are gaining a competi­
tive edge using expert systems. The 
ability to let multiple computers offer 
advice and solve problems. instead 
of just one "human expert" has stra­
tegic implications for productivity. 
Advice, information, diagnoses and 
expert knowledge can be freely 
handed out to al l  departments in the 
same building, or in each corporate 
office anywhere in the world. 

DuPont Eastman Kodak. Proaor 
and Gamble, ARCO, General Elearic, 
Union Carbide, Honeywell  and 
Arthur Andersen are already using 
MacSMARTS appl ications to boost 
produaivity. One Fortune 500 
company is using MacSMARTS to 
save more than $1 .5 mil lion per year 
by optimizing office procedure 
manuals. Another company is using 
MacSMARTS to interpret complex 
government regulations. In fact 
MacSMARTS has the largest installed 
base of Macintosh expert-system 
sites worldwide, including many 
other Fortune 500 companies, as 
well as federal agencies. universities. 
and professionals in accounting, 
engineering. law, medicine, finance 
and other disciplines. 

ENGINEERING 

,IJ SECRETARIAL � 
gram s. architectural plans, key 

aa paragraphs. laboratory 
cols or balance sheets and 
u/es to make an expert 

contr 
proto 
add r 
advis or. 

In fact MacSMARTS can now be 
ked to HyperCard, not just directly l in 

as a front end. but as a dynamic 
With MacSMARTS, a powerful two-way l ink between the free-form 

expert system can be built by people browsing of HyperCard and the 
with absolutely no training in artifi- inferencing power of MacSMARTS. 
cia/ intelligence or programming. MacSMARTS is ful ly compatible 

Before MacSMARTS, creating a with MultiFinder and works on al l  
knowledge-based or expert system Macs from 512K to Mac I I .  
was both time consuming and diffi- so if you're looking for an organi-
cult. You had to be fluent in esoteric zational tool that's smart enough to 
programming languages like LISP or be both powerful and simple, take a 
Prolog and use specialized com- closer look at MacSMARTS from 
puters. This complexity has pre- Cognition Technology; the company 
vented many companies from at the forefront of expert system 
gaining the benefits of such a tools. Because as MacGuide Maga-
system. zine puts it "When it comes to 

MacSMARTS works by condensing expert system shells on the Mac. 
the knowledge of experts into sets there's one that really shines above 
of rules. Its highly intuitive interface the others . . .  MacSMARTS. The 
features a spreadsheet-like logic best expert system shell cur-
worksheet With s1mple Fill-In- � � rently avai lable on the Mac." 
the-blank forms. You create .C.. l& 
rules by entering information Cognition 1n English. not a complex + "''! h I syntax. and by simple menu I eC nO 0gy 
selection. Or you can enter 
examples from your own. or other MacSMARTS 3.2 retai l  list $ 195. 
experts' experience and MacSMARTS MacSMARTS Professional retai l  /1st 
will then automatically create the $495. To order contaa your local 
rules for you. dealer or call (800) 622-2829. In 

MacSMARTS is the Massachusetts call (61 7) 492-0246. 
First program to al low 
hypertext linking of MacSMARTSTM rules or advice to 
graphics (MacPaint 
and MacDraw 
format). text files, T h e  I n t e l l i g e n ce-Am p l i fy i n g  S o ftware™ 

A l l  producl names mentioned a r e  trademarks o f  their respective holders Cognit ion Technology Corp. ,  55 Wheeler Street, Cambridge, Mass. 02138 
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Looking into CAD? 

See how 
VersaCAD on 
the Macintosh 

stacks up . . .  
When it comes to professional CAD on the 
Macintosh®, only VersaCAD® offers a 
complete solution. Now in its fourth release, 
this bestselling software gives you high­
precision color graphics . . .  plus unique 
design capabilities based on Apple Computer' s  
HyperCard"' information management tooL 

• 2D drafting rated "Best" at the National 
Computer Graphics Association shootout 

• 3 D  color shading that' s fast and easy, 
including multiple viewport display 

• Exclusive HyperCard stacks 
for: 

• Bill of materials 
• Parametric design 
• Off-line plotting 

• Attribute database 
• CAD text processor 
• Drawing manager, 

and more. 

• Proven two-way links to PC-CAD, 
workstations and thousands of 
productivity programs. 

See for yourself how VersaCAD stacks up. 
Return the coupon for a free demo disk or 
call (7 14) 960·7720 today. 

VERSAC 
Name 
Title-----------------­

Company----------------­

Address 
City/State/Zip ----------------



We Guarantee Good News 
Every Monday Morning ! 

n fact, we'll guarantee the best 
news-100% factual, accurate and 
unbiased expert analysis of signifi­
cant developments in the personal 

computer industry. Just straightforward, 
no-nonsense professional reporting of in­
dustry news, product announcements and 
key events as they happen each and every 
week. 

BYTEweek, McGraw-Hill's new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continually-evolving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin­
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements with in-depth 
analysis. 

BYTEweek guarantees what no other 
personal computing publication can by 
building on two renowned and respected 
technical resources: the award-winning 
Microbytes Daily on-line news service and 
the technical expertise of the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand­
ed BYTE Lab. Through these resources, 
you are kept on top of issues such as: 
• New data storage techniques, in­

cluding CD-ROM, erasable optical and 
other text, graphics, and video storage 
technology. 

• Expert systems, with an ex­
amination of both the technical 
and human aspects of 
implementation. 

• Bus standards and the war be­
tween IBM and the clone 

manufacturers-with critically important 
user ramifications. 

e Legal skirmishes and "look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

G Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs. 

o LAN system developments, including 
all pertinent aspects of connectivity and 
inter-operability. 

o Network management, a complex and 
increasingly important topic for per­
sonal computers in both small and large 
offices. 

e PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWri ter. 

• New, easy-to-use programming 
systems such as CASE and 4th Genera­
tion Languages, that can allow non­
programmers to develop powerful 
applications. 
BYTEweek offers you what no other in­

dustry publication can: timely news on 
the rapidly evolving computer industry as 
it happens, framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 a year ( $495 outside the U.S. 
and Canada)-a savings of $100 off the 
regular rate. Your subscription to 
BYTEweek includes 50 issues and a free 
subscription to BIX, which includes ac­
cess to the award-winning Microbytes 
Daily on-line news service. Your hourly 
usage rates will be billed separately. 

Don't miss this opportunity! Call 
BYTEweek's toll-free number: 

1-800-2 58-5485 
to order your subscription. 

One Phoenix Mill Lane, Peterborough, NH 03458 

1-800-258-5485 (In NH, call 603-924-9281 )  
Charter subscription just $395 for 50  weekly issues 
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Canis lupus 

# I  in a series of consumer habits 

The timber wolf is equipped with 

more than an iron will 

to sut11ive the rigors of nature. 

It has a steel jaw with a bite of 1800 

poundspersquare inch. 

Grazers they are not. Neither are 

the readers of Byte magazine. 

For they are a special breed 

ofadvanced personal computing 

experts whose hunger for 

new product knowledge is not 

readily satisfied by tidbits 

of information. They crave content. 

Meaty reviews. Technical 

analysis. Something substantial to 

sink their teeth into. Which 

is what they'get in every Byte. Some 

publications may promise you 

more readers than Byte's 435,000. 

But none so voracious. 
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I N  D E P T H  

Object­
Oriented � 

Programming 
T he phrase "object-oriented" is 

becoming one of those buzz­
words that you hear from every­
one. It's also becoming one of 

those topics that no two people agree on. 
But what does "object-oriented" really 
mean? 

The basic idea behind the object-ori­
ented approach is very simple. We per­
ceive the world around us as a variety of 
objects. When we look at a plant, we see 
a plant, not a mass of individual atoms. 
We can divide the plant into leaves, flow­
ers, stems , and roots, but we still see 
those items as units, as objects. 

If we subdivide the bits and pieces of 
the plant into molecules, even they are 
groupings of different atoms that we also 
perceive as single units. To carry the 
analogy one step further, traditional 
procedural programming deals with the 
atoms, while object-oriented program­
ming deals with the plant. 

Thus, from the outside, object-ori­
ented means the familiar; it means the 
way you normally look at the world 
around you; and it inherently makes 
sense. From the inside, however, it's a 
lot more complex than that. 

This month's In Depth section sheds 
some light on the inner workings of ob­
ject-oriented programming, languages, 
and interfaces. In "What's in an Ob­
ject? " Dave Thomas provides an en­
trance into the object-oriented world. He 
describes the basics and the terminology 
and gives an overall view of the field. 

Then, in "Learning the Language, "  
Peter Wegner goes into the details of ob­
ject-oriented languages, how they handle 
things and how they are organized. He 

also defines the differences between ob­
ject-based, class-based, and object-ori­
ented languages. 

In their article " Separation of Pow­
ers ,"  Mahesh H.  Dod ani,  Charles E. 
Hughes, and J. Michael Moshell discuss 
object-oriented user interfaces-how 
they work, and why they are popular. 
And they are popular: Consider the suc­
cess of the Macintosh user interface. 

In "The Next Step, "  BYTE's Tom 
Thompson discusses the inner workings 
of the NextStep user interface from 
NeXT. 

We've been hearing it from psycholo­
gists for some time now: Some of us are 
right-brained (more artistic, more intu­
itive) and some of us are left-brained 
(more logical , more analytical) . Tradi­
tional computer languages and inter­
faces, with their structure and detail, 
have appealed to those of us who are left­
brained. On the other hand, object-ori­
ented languages and interfaces,  with 
their emphasis on perception and the 
whole picture, invite those of us who are 
right-brained to join the computer revo­
lution as well .  

-Jane Morrill Tazelaar 
Senior Technical Editor, In Depth 
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INDUSTRIAL STRENGTH 
OOPS. 

You have three options in today's world; lead, 
follow or get out of the way. You've already 
taken a leadership position in hardware with 
the latest 286 or 386 system. Now you can use 
that triple-digit architecture to blast ahead of 
the pack with the most powerful new Object 
Oriented Programming (OOPS) software on the 
market: Smalltalk!V286. 

Smalltalk/Y, the original OOPS tool for 
the PC, gave scientists, engmeers, program­
mers and educators a brand new way to solve 
problems. And soon they were developing 
exciting new applications in everything from 
economics to medicine to space. 

Now Smalltalk!V286 gives you true 
work station performance with industrial 
strength capabilities like: push-button 
debugging; multi-processmg; portability 

between DOS, OS/2 and Presentation 
Manager operating environments; integrated 
color graphics; a rich class library; and access 
to 16 MB of protected mode memory, even 
under DOS. 

The new Smalltalk!V286, which is even 
easier to learn and use than Smalltalk!Y, retails 
for just $199.95. Or you can buy Smalltalk/Y, 
still the world's best selling OOPS, for only 
$99.95. And both come with our 60 day money­
back guarantee. 

Check out the new Smalltalk/V286 at 
your dealer. If he doesn't have it, order toll free, 
1-800-922-8255. Or write to: Digitalk, Inc., 
9841 Airport Blvd., Los Angeles, CA 90045. 
And let us put 
you ahead of the SmaiJ&-.11.JV286 
power curve. �� 

Now available : Industrial strength OOPS for the Macintosh - Smalltalk/V Mac, only $199.95.  
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I N  D E P T H  

OBJECT-ORIENTED PROGRAMMING 

What' s in 
an Object? 

Even limited object-oriented systems let you build 
your own integrated applications quickly 

0 bje ct-oriented 
programming en­
courages code re­
use rather than re­

i nvent ion . I t  encou rages 
prototyping and code polish­
ing. It rewards the develop­
ment of generic functions. 

Object-oriented program­
ming enables you to create 
software that can be readily 
comprehended and shared 
with others. Unlike more tra­
ditional programming meth­
ods that are based on concepts 
such as data flow or mathe­
matical logic, object-oriented 
programming directly models 
the application . Programs 
perform computations by 
passing messages between ac­
tive objects, which are com­
puter analogs of entities in the 
real world. 

An object-oriented finan­
cial application , therefore , 
might see Customer objects 
sending debit and credit messages to Ac­
count objects .  The Account objects  
might then cooperate to maintain Cash­
on-Hand, Accounts-Receivable, and Ac­
counts-Payable objects. 

Likewise, an object-oriented electron­
ic CAD system might model a circuit as a 
set of Component objects, each holding a 
collection of Pin objects that connect 
through Net objects to the Pins of other 

ILLUSTRATION: ROBERT TINNEY © 1989 

Dave Thomas 

Components. When a Component as­
serts a signal on one of its output Pins , 
the Pin sends a message to its Net that as­
serts the signal to all its other connecting 
Pfns. 

Breaking with Tradition 
Breaking down an application into enti­
ties and relationships that are meaning­
ful to end users is a common convention-

al programming-analysis  
· technique. Unlike conven­

tional programming , how­
ever, object-oriented pro­
gramming preserves th is  
same decomposition through 
the design and implementa­
tion phases. This makes the 
software more tangible to 
nonimplementers who have 
application knowledge. 

This also means that you 
can reuse objects in similar 
applications in the same area. 
Reusing, rather than reinvent­
ing, software speeds the de­
velopment and maintenance 
of large applications. 

You design and implement 
an object-oriented system, 
then, as a simulation that as­
signs state and behavior to 
each of the natural objects in 
the application. For example, 
an object-oriented language 
like Smalltalk formalizes the 
notion of an object and makes 

it the natural unit of modularity. You im­
plement an object's state by giving it a 
private, persistent memory. Its behavior 
is implemented as a set of procedures or 
operations (called methods in Smalltalk) 
that have access to the private memory. 

In traditional programming systems,  
data and procedures are separate enti­
ties; the programmer is responsible for 

continued 
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applying active procedures to passive 
data structures, and frequently for en­
suring that the procedure will work cor­
rectly on the data types to which it is 
applied. 

By contrast, an object-oriented pro­
gramming system (OOPS) doesn't view 
an object just as passive data but as the 
combination of its private state and the 
methods that manipulate it. (See the text 
box "What Took So Long?" on page 
234.) 

Methods and Messages 
Only the methods of an object have ac­
cess to its state, and a method can only be 
invoked by sending the object a message. 
The distinction between a message and 
a method is subtle but important. Since a 
method is part of an object and not a 
global entity,

' 
there is no problem with a 

Line object and a Circle object both hav­
ing a method named draw. 

Sending the draw message to a Line in­
vokes its draw method; sending the same 
message to a Circle invokes a different 
method. Thus, you always get the appro­
priate behavior for the draw operation. 

It is quite common in object-oriented 
systems to code multiple classes of an ob­
ject that respond to the same messages, 
as in the Line and Circle example. The 
ability of different objects to respond dif­
ferently to the same message is known as 
polymorphism. This approach is clearly 
superior to using a huge case statement 
for all the known graphical data types in 
a single global draw procedure. 

Polymorphism is partly responsible 
for a well-known characteristic of object­
oriented systems :  a style of programming 
sometimes referred to as differential pro­
gramming or programming by modifica­
tion. It is very easy to plug new objects 
into the system if they respond to the 
same messages as existing ones. For in­
stance, if a Window object expects all 
graphical objects to be able to draw 
themselves, then it is very easy to add 
Rectangle objects to a system that previ­
ously had only Lines and Circles. 

The other characteristic of most ob­
ject-oriented languages that supports dif­
ferential programming rather well is 
called inheritance. This is the ability to 
define a new object that is just like an old 
one except for a few minor differences. 
For example, if you were writing a bank­
ing application, you could define a Sav­
ings-Account object that is just like the 
existing Bank-Account object but with a 
few extras. Savings-Account will inherit 
all ofBank-Account's state and methods. 

All these features-the encapsulation 
of state and methods together, differen-
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tial programming via polymorphism, 
and inheritance-create a different style 
of programming. 

A Shared Vision 
It is often said that you can always tell a 
good idea when many claim to have dis­
covered it. While most attribute the ori­
gins of object-oriented programming to 
Simula67 and Smalltalk-80, the object 
concept has many proponents. Simula67 
demonstrated the modeling power of a 
class-based programming language . 
Smalltalk-80 introduced the concepts of 
an integrated language, a programming 

uture 

programming systems 

will be based on 

the concepts of object 

and message. 

environment, a user interface, and a class 
library. 

Early explorers in the OOPS field in­
clude the AI community, which devel­
oped many object-oriented systems for 
knowledge engineering,  i ncluding 
Hewitt's Actors ,  MIT's  Flavors, and 
Xerox's  Loops.  Applications such as 
Schlumberge's  Strobe and Intellicorp's  
KEE (Knowledge Engineering Environ­
ment) demonstrate the power of the 
OOPS metaphor. For several years, lead­
ing researchers in operating systems have 
advocated an anthropomorphic program­
ming style using lightweight processes in 
systems such as XOR's TROTH, Open 
Systems' Harmony, and Quantum Soft­
ware Systems' QNX. 

In programming-language research, 
information hiding (encapsulation) has 
been the guiding principle in the develop­
ment of abstract data type systems found 
in languages such as Alphard, CLU, and 
Ada. While many of these systems lack 
the concept of inheritance, they consti­
tute an important class of systems that 
Brown University's Peter Wegner calls 
object-based systems. 

Elementary Particles 
Many object-oriented pundits believe 
that objects and messages, arranged in 
some configuration, form the elemen-, 

tary particles of software. I n  recent 
years, we have come to accept the notions 
of data structure and control structure as 
requirements of all programming sys­
tems. Future systems will be based on 
the concepts of object and message. 

I ' l l  briefly discuss object-oriented 
programming terminology.  The con­
cepts are intentionally illustrated with 
simple examples. However, to appreciate 
the benefits of OOPS, you will need to 
use a real object-oriented programming 
environment, such as Smalltalk, on an 
interesting application. Like most impor­
tant ideas, the concepts of object and 
message are deceptively simple. 

The four most important concepts of 
object orientation are encapsulation , 
message passing, inheritance, and late 
binding. 

Encapsulation 
An object consists of an encapsulated 
representation (state) and a set of mes­
sages (operations or procedures) that can 
be applied to that object. Encapsulation 
is the technical name for information 
hiding. 

Instead of organizing programs into 
procedures that share global data, the 
data is packaged with the procedures that 
access that data. This concept is often 
called data abstraction or modular pro­
gramming. Languages such as Modula-2 
and Ada, unlike Pascal and C ,  support 
this concept. 

The goal here is to separate the user of 
the object from its implementer. The 
user is no longer aware of how the object 
is implemented (using an array or linked 
lists, for example) . Users can only oper­
ate on an object using those messages 
that the implementer provides. 

This has the obvious benefit that you 
can change the implementation of the en­
capsulated object without affecting the 
applications using it. Your operating sys­
tem is such an object (albeit a large one). 

The application programmer who uses 
the standard C file I/0 library, for exam­
ple, has no difficulty porting from one 
operating system to another. File-ori­
ented applications using this protocol run 
on DOS, Unix, and the Mach Unix Ker­
nel without modification, although the 
underlying implementations are com­
pletely different. 

Pointers are often the antithesis of en­
capsulation. For example, the C address­
of (&) and dereference (*) operations 
al low you to bypass the protection 
boundary provided by objects. Object­
oriented programming extends Pascal's 
safe-pointer notion to provide a powerful 

continued 
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What Took So Long? 
I f object-oriented programming is so 

great, why isn't everyone using it? 
Why is it still not well understood de­
spite its 1960s and 1970s roots? 

The first reason is that both the Sim­
ula67 system and the Smalltalk-80 sys­
tem were relatively inaccessible to the 
North American software community 
until the 1980s. The pioneering work on 
Smalltalk-80, for example, was held 
captive at the Xerox Palo Alto Research 
Center until the BYTE issue of August 
198 1 .  

And it was only three years ago that 
the first conference on Object-Oriented 
Programming. Languages, Applica­
tions,  and Systems (OOPSLA) was 
held. Only five years ago, languages 

programming metaphor without point­
ers. It has been my experience that even 
the use of object-oriented programming 
style in C and Pascal programs reduces 
the number of pointer bugs. The Macin­
tosh and Microsoft Windows environ­
ments clearly demonstrate the difficulty 
of developing applications using dynamic 
pointer-connected data structures. 

It is extremely difficult to build robust 
applications in a language where you 
must manage dynamic storage, which is 
why we still need tools like memory pro­
tection and hardware debuggers. Envi­
ronments like Smalltalk never crash the 
system. Instead, a notifier (debugger) 
window appears, indicating the error 
(e.g. , when an object does not under­
stand a message). 

Class versus Instance 
Modern programming languages make 
distinctions between a type definition 
and a variable declaration. Each time a 
procedure is called in C, for example, 
the local variables are instantiated (allo­
cated and initialized) . 

In object-oriented languages, the defi­
nition of a type is often called a class. A 
class definition defines both the instance 
variables (state or representation) and the 
methods (operations) for objects of that 
class. 

Similar to a type in Pascal, object-ori­
ented languages use a class for the pur­
pose of creating instances of it. While 
it' s  possible to allocate objects using a 
stack discipline like Pascal or C, most 
object-oriented languages dynamically 
create objects by sending some form of 
"new" or "create" message to the class. 
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such as Objective-C, C++,  and Eiffel 
didn't even exist. 

The second reason is that many of 
those first introduced to Smalltalk 
thought of it as only a windowing system 
rather than a revolutionary program­
ming environment. This is exemplified 
by the many interfaces using windows 
and a mouse. You should note, however, 
that while many interfaces copied 
Smalltalk's user interface, none of 
these systems let you touch or modify 
the underlying objects. In many cases, 
the flexibility of open systems like 
Smalltalk can be achieved only on 
powerful hardware. Current processors 
like the Intel 80386 and the Motorola 
68020 fit the bill. 

Figure 1 illustrates the difference be­
tween the Account object that defines 
class Account and instances of Account. 
The class object provides a mechanism 
for sharing the methods, since the same 
method code is used for each instance of 
the class. One important benefit of this 
approach is that each object is self-identi­
fied, since it carries its type with it. 

This turns out to eliminate many pro­
gramming problems, since all objects 
know their type and how to print them­
selves .  When a program bombs ,  you 
don't have to write a complex debugging 
routine to display a data structure. The 
more sophisticated languages, such as 
Small talk and CLOS (Common Lisp Ob­
ject System) , remove the need to worry 
about storage by providing an automatic 
garbage collector. The advantages of 
automatic reclamation of unused objects 
are numerous .  

Message Passing 
The use of the word message versus pro­
cedure suggests a looser connection be­
tween the object and its user. It leaves 
open the question of how the message 
will be realized (by a jump to a subrou­
tine, a system trap, or an interprocess 
communication in a multitasking or dis­
tributed system). 

In most cases, the messages are orga­
nized into public and private categories. 
Public messages are generally accessi­
ble. Private messages, however, can only 
be executed by the object itself. They are 
not available (visible) to outside users. 

Message passing facilitates software 
maintenance by eliminating the type­
specific If and Case statements, which 

must be updated each time an application 
is modified to accommodate a new type. 

Listing 1 shows the organization of an 
existing application for handling banking 
transactions. The program is well struc­
tured, with a procedure for each transac­
tion: withdraw, deposit, and transfer. 
The problem is, each time a new account 
type is added, the program must be 
updated. 

Suppose you are developing an appli­
cation in C that needs to run in many en­
vironments, such as the Macintosh, X 
Windows, Presentation Manager, and 
NextStep. If you anticipated this require­
ment and have been very careful, you 
would have common source code across 
all platforms. By using the C preproces­
sor, you conditionally build the source 
for the appropriate platform as illustrated 
in listing 2 .  Maintaining common code 
will be extremely difficult because you 
will have to update the common code for 
each platform. A mistake anywhere can 
result in a major bug that is propagated to 
each platform. The readability of the 
code is significantly decreased, and the 
development time for any given version is 
increased. 

Both of these problems illustrate the 
clear advantage of having type-based dis­
patching performed by a common mes­
sage-passing routine. To provide a usable 
abstraction for the user, such as Deposit 
or Open Window, you must provide and 
maintain another layer of encapsulation. 

When you program with an object-ori­
ented language, you are relieved of main­
taining message passing. Your only re­
sponsibi l i ty i s  to p lace the new or 
updated code for the operation (method) 
in the appropriate class definition. 

Smalltalk and Objective-C use an ex­
plicit message-passing syntax of the form 
account deposit : 50. Languages such 
as C + + ,  CLOS, Eiffel, and Trellis/Owl 
use the traditional functional syntax de­
posit ( amount, 50)  . These are called 
generic or overloaded functions ,  since 
there are multiple definitions of the func­
tions for different classes (types) . 

A Common Inheritance 
Inheritance is the major feature distin­
guishing an OOPS from other program­
ming systems .  Every OOPS provides 
simple inheritance in one form or an­
other. Inheritance increases code shar­
ing by allowing the language rather than 
the programmer to reuse code from one 
class in another related class. 

Consider a simple banking application 
that must operate on several different ac­
count types. I will call the basic account 
type "Account. "  Account denotes the 
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most general type of account. Savings 
Accounts , Checki ng Accounts , and 
BonusSavings accounts are more special­
ized accounts that have additional prop­
erties. Each of the account types includes 
an account number, an account owner, a 
balance, and an interest rate. All ac­
counts allow you to deposit funds at any 
time. Savings Accounts do not a llow 
check withdrawals, but checking ac­
counts do. BonusSavings accounts have a 
higher interest rate, but the accounts can­
not be used for cash or check withdraw­
als for a specified period. 

You can use inheritance to capture the 
similarity and differences in the account 
types using the Smalltalk code shown in 
listing 3 .  

account1 

Account Class 

account2 account3 

Instances 

We say that Savings and Checking are 
subclasses of Account, and that Bonus­
Savings is a subclass of Savings. Both the 
methods (deposit, withdraw, and check) 
and the representation ( accountN umber, 
accountOwner, balance, and rate) of an 
object can be inherited .  When the 
check : 500 message is sent to an in­
stance of BonusSavings account, the 
method executed is the one defined in 

Savings. Figure 2 shows the inheritance 
diagram for the account classes. 

Most languages perform representa­
tion inheritance at compile time and 
method inheritance at run time. While 
it' s  generally a good idea to inherit com­
mon behavior, it's often undesirable to 
inherit representation. The existing sys­
tems, such as the Small talk class library, 
don't differentiate between the logical 

Listing 1: This segment of a Pascal application for handling banking 
transactions is clearly well structured. Unfortunately, each time a new 
account type is added, the program must be updated. 

Type 
Account = Record 

Type (CDA ,GIC, BONUS) ; 
Balance : Money; 

End; 

Procedure deposit ( account : Account , amount :Money) 
Begin 

End; 

Case Account . Type of 
CDA : CADdeposit ( account , amount) ;  
GIC : GICdeposit ( account , amount) ;  
BONUS : Bonusdeposit ( account, amount) ;  
End; 

Procedure withdraw ( account : Account, amount : Money) 
Begin 

End; 

Case Account .Type of 
CDA : CADwithdraw ( account , amount) ;  
GIC : GICwithdraw ( account , amount) ;  
BONUS : Bonuswithdraw ( account, amount) ;  
End; 

Procedure transfer ( accountl, account2 : Account, amount : Money) 
Begin 

End; 

Case Account . Type of 
CDA : CADtransfer(accountl, account2 , amount) ;  
GIC : GICtransfer(accountl, account2 , amount) ;  
BONUS : Bonustransfer(accountl ,  account2, amount) ;  
End; 

Figure 1: An illustration 
of the differences between 
the Account object 
and the Account instances. 

and implementation hierarchies . The 
logical hierarchy organizes the classes 
based on their behavior. The implemen­
tation hierarchy simplifies the imple­
mentation of a given class. 

Parts: The Keys to Reusability 
Inheritance is not the only way to share 
code and promote reuse. Parts let you 

continued 

Listing 2: The beginning of the 
conditional source for each of the 
different platforms: Macintosh, X 
Windows, Presentation Manager, 
and NextStep. Maintenance will 
involve updating the common code 
for each platform. 

draw( . . .  ) 
llifdef PM 

pmdraw( . . . . .  ) 
llifdef X 

xdraw( . . . . .  ) 
llifdef Mac 

quickdraw ( . . .  ) 
1/ifdef Next 

psdraw( . . .  ) 
openWindow( . . .  ) 

llifdef PM 
pmopenwindowC 

llifdef X 
xopenwindow ( . . .  ) 

1/ifdef Mac 
macopenwindow ( . . .  ) 

llifdef Next 
psopenwindow ( . . .  ) 
readevent( . . .  ) 

llifdef PM 
pmgetnextevent ( . . .  ) 

llifdef X 
xgetnextevent ( . . .  ) 

1/ifdef Mac 
getnextevent( . . .  ) 

llifdef Next 
psgetevent( . . .  ) 
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diagram for the account 
classes. 
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Listing 3:  Here the Smalltalk code uses inheritance to capture the similarities 
and differences in the banking-application account types. 

class name 
superclass 

Account 
Object 

Instance variable names 

instance methods 

deposit : amount 

"Every object is a subclass of 
something, in this case Obj ect" 
accountNumber accountOwner balance rate 

"The state of the object" 

"Deposit amount into the receiver ( an Account) . "  
balance : = balance + amount . 

withdraw : amount 
"Withdraw amount into the receiver . "  
amount > balance ifTrue : [ 

accountOwner 
error : ' Not enough money in this Account . '  

] .  
balance : =  balance - amount . 

check : amount 
"The code for check withdrawals . "  
self withdraw : amount "Note:  Here we 

re-use the method we 
have already defined . "  

class name Savings 
superclass Account 
instance variable names <none> 

check : amount 
accountOwner 

error : ' You can ' t  write checks against 
this account ' 

class name 
superclass 
instance variable names 

class name 
superclass 
instance variable names 

withdraw : amount 

Checking 
Account 
<none> 

BonusSavings 
Savings 
period "The minimum deposit period . "  
depositDate "Date of last deposit . "  

depositDate + period < Date today 
ifFalse : [ accountOwner 

J . 

error : ' You can ' t  withdraw from 
this account yet '  

super withdraw : amount 
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construct compound objects such as win­
dows. Therefore, you can use inheritance 
as a mechanism to create objects that 
share properties with similar objects, 
and you can use parts as a mechanism for 
assembling composite objects. It's easy 
to confuse the parts hierarchy (such as 
the house in figure 3) with the inheri­
tance hierarchy. 

This error is signaled by the inability 
to inherit useful properties. Some exist­
ing window systems also suffer from the 
fact that much of the window structure is 
inherited rather than assembled from 
parts. There is no explicit syntax for 
parts programming. You might expect a 
partOf : construct. Instead, parts are 
constructed using instance variables. 

Figure 3 illustrates the classes for a 
house. When you describe composite ob­
jects, you must describe how they are 
created and how components are added 
and modified. 

Early versus Late Binding 
Once you accept the benefits of a new 
language or tool , you will probably ques­
tion its efficiency. Clearly, in listing 1 
you didn't know the type of the object 
until run time, so you had to perform the 
Case statement in order to determine 
which method to execute. This is called 
run-time interpretation of message pass­
ing-late or dynamic binding. Obvious­
ly, in figure 2, you knew the type of the 
window system at compile time; there­
fore, you could early-bind the messages 
for "draw" and so forth. 

Early binding is only possible in the 
cases where the types are known at com­
pile time, as is common in languages like 
C and Pascal. Smalltalk and CLOS use 
late binding, since in these languages it is 
the objects, not the variables, that are 
strongly typed. 

The proponents of early binding argue 
that it provides a significant performance 
advantage. Those who support late bind­
ing argue that types get in the way of 
rapid prototyping and end-user program­
ming in particular. Do you think that 
HyperCard and Lotus 1 -2-3 users would 
like to have to type their cards and cells? 

It seems impossible, for example, to 
have the convenience of a Small talk col­
lection class in a strongly typed language 
like C + + .  In Small talk, collections can 
contain any objects. Given an inventory 
collection, for example, it is possible to 
add a class into the inventory at any time. 
In C + + ,  all programs using the inven­
tory must be recompiled with the new 
class added to the existing union type for 
inventory. If you allow union types, then 

continued 
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Figure 3: This graphic 
illustrates the classes for a 
house. When you describe 
composite objects, you must 
describe how they are 
created and how components 
are added and modified. 

Figure 4: Abstract classes, 
shown here, make it easy 
to extend and modify 
programs. 

implicitly there must be a run-time look­
up anyway. Finally, the current imple­
mentations of Smalltalk and CLOS typi­
cally dispatch methods faster than C 
procedure calls, so there isn't a signifi­
cant price for the flexibility. 

Abstract Classes 
Experience has shown that method in­
heritance is a good idea but that, in many 
cases, representation (variable) inheri­
tance is not. Consider an editor that uses 
objects of type String to represent lines of 
text. 

String has all the methods for append­
ing and inserting strings, so it is conve­
nient to represent Text as a subclass of 
String. String has a representation as an 
array of characters (bytes), which is in­
herited by Text. This works nicely until 
you want to handle kanji or multifont 
text, at which point you need another 
representation, such as 2 bytes per char­
acter. Since you can't redefine the repre­
sentation of Text, the easy way to do it is 
to copy String into a new class, Kanji­
Text. 

While this solves a short-term require­
ment, it increases code bulk by duplicat­
ing code. The real problem is yet to 
come. Suppose the simple paragraph edi­
tor is not called on to handle large files 
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and that a fast search function is re­
quired. You simply redefine the search 
method in class String to use your new 
fast search routine. Unfortunately, this 
doesn't propagate to KanjiString because 
you no longer have all the methods for 
String in one place. 

Fortunately, there is a simple solution 
that is standard practice for experienced 
object-oriented programmers . You make 
a new class, AbstractString, which has 
all the methods of String but no represen­
tation. You then define String as a sub­
class with representation of an array of 
bytes, and KanjiText as a subclass of Ab­
stractString with representation of an 
array of words (see figure 4). 

An abstract class is a class that you 
never make an instance of. It contains the 
methods common to all subclasses. Ab­
stract classes make it much easier to ex­
tend and modify programs that require 
different representations .  

If  everything is a class, then a class ob­
ject must itself have some class. The con­
cept of a metaclass-where classes in the 
system are, in turn, instances of some 
class (called MetaClass in Smalltalk)-is 
another important facility provided by 
the more powerful object-oriented lan­
guages . This facility has many important 
benefits (e.g . ,  extensibility, debugging, 

and locality of description) but is unneces­
sary for understanding and using objects. 

Subtypes versus Subclasses 
Smalltalk, Actor, CLOS, Objective-C. 
and C + +  support the concept of sub­
class inheritance. Eiffel and Trellis/Owl 
are based on a more stringent notion 
called sub typing . 

Subclassing is a sharing mechanism 
that permits code and representation to 
be inherited. Subtyping is stricter than 
subclassing, since it guarantees that an 
instance of a subtype can always be used 
in place of a supertype. Ideally, subtype 
compatibility would guarantee that the 
subtype had the same behavior as the su­
pertype, but in practice it only verifies 
that the operations defined on the sub­
type have the same name (and types) as 
the supertype. The subtype must provide 
all the operations defined on the super­
type. 

Multiple Inheritance and More 
Clearly, not everything can be organized 
into a single taxonomy (inheritance) tree. 
Single-inheritance systems require that 
you organize classes into a tree structure. 
This can sometimes result in deep inheri­
tance structures that can be awkward to 
use. Many alternatives based on multiple 
inheritance have been proposed and im­
plemented in C + + ,  CLOS, Trellis/Owl, 
Effie!, and some Smalltalk variants . 

Unfortunately, the benefits of multi­
ple inheritance are often outweighed by 
the complexity required to resolve ambi­
guities in variable and method name con­
flicts. Others familiar with object-ori­
ented issues argue that objects should not 
have classes. Rather, objects should be 
cloned from an exemplar or prototype. 
The prototype systems make use of a 
code-sharing technique called delega­
tion. Instead of an object executing the 

continued 
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WHAT'S IN AN OBJECT? 

method inherited from its superclass, the 
message is automatically delegated to the 
superclass where it is executed. 

We are just beginning to understand 
the benefits and weaknesses of these 
more advanced code-sharing techniques. 
In particular, there has been no substan­
tial class library, say the equivalent of 
Smalltalk's,  implemented using them. 

The Development Effort 
The pressure to develop new, complex, 
integratt:d products in 1 8  to 24 months 
can only be addressed by a new product­
development life cycle. Rapid prototyp­
ing that reuses existing software compo­
nents is central to this new design and 
development approach. 

In such a system, you first develop a 
display prototype to perform initial user­
interface testing. You follow this with a 
full simulation that is, in fact, an execut­
able specification of the final product. 
You then refine the simulation and, 
where required, reimplement to build the 
final product. 

There are several alternative ap­
proaches to object-oriented design, in­
cluding the methods proposed by Grady 
Booch, Ivar Jacobson, Bertrand Meyer, 
and James Rombaugh. Object-oriented 
design begins with the identification and 
classification of the objects in the ap­
plication: 

• physical versus conceptual; 
• active versus passive; 
• temporary versus permanent 

versus persistent; 
• part versus whole; 
• generic versus specific; 
• application private versus public; 

and 
• shared versus nonshared. 

You can then organize the objects into 
several different groups: 

• families of objects that share much 
commonality (inheritance) ; 

• part/whole relationships; 
• communities of interacting data 

types (different classes that 
together make up a coherent 
application); or 

• classes that are used by many 
applications (base classes) . 

Once you identify the important ob­
jects, you must specify the operations 
that the objects provide. You must divide 
the operations into "base" (primitive) 
and "extended" (nonprimitive), identify 
those operations that are used only inter­
nally (private operations) and those that 

are public operations, and then develop a 
specification for each operation. 

OOPS and You 
OOPS promises much more than a point­
and-click window interface. Carefully 
designed class libraries let you quickly 
assemble applications from prefabricated 
parts. The power of even limited sys­
tems, l ike HyperCard and Lotus Macros, 
shows how quickly end users can build 
their own integrated applications ,  given 
the appropriate framework. 

Class l ibraries ,  unlike the passive 
click art and text libraries just becoming 
available on CD-ROM, will allow you to 
build custom applications from existing 
ones easily. 

For software developers, object-ori­
ented programming provides the oppor­
tunity to build substantial applications 
based on the work of others. This pre­
sents a challenge to those individuals 
who have always worked alone using 
their own tools and style. 

I see the programming community di­
viding into class producers and class con­
sumers. Class producers will provide 
classes in specialized areas for use by 
class consumers. Class consumers will 
assemble existing classes, with some of 
their'own creation, to build custom appli­
cations. Object-oriented technology will 
not make this happen. However, it does 
make it feasible to talk about sharing at 
this level . 

Perhaps the first step you can take to 
get involved in object-oriented program­
ming is to learn Smalltalk. Smalltalk is 
the first and only completely object-ori­
ented environment. Unlike the superfi­
cially more familiar hybrid systems , 
such as C + + ,  Small talk forces you to 
think in terms of objects. For this rea­
son, many instructors who teach systems 
such as Objective-C and C + +  recom­
mend learning Small talk first. 

However, if you are wondering if you 
will have to program in Smalltalk, the 
answer is no. It is unclear what language 
will dominate the future of OOPS. It is 
already possible to program in object­
oriented dialects of your favorite lan­
guage, be it C, Pascal ,  or BASIC. But the 
concepts learned using Smalltalk will 
serve you well whatever language and 
class library you choose. • 

Dave Thomas is an associate professor at 
Carleton University in Ottawa, Canada, 
the president of Computer Based Infor­
mation Systems, and an associate editor 
of the Journal of Object-Oriented Pro­
gramming. You can reach him on BIX as 
"dathomas. " 
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I N  D E P T H  

OBJECT -ORIENTED PROGRAMMING 

Learning the 
Language 

Object-oriented programming trades the ability to reuse 
individual operations for efficiency and conceptual simplicity 

W i th the soft­
ware crisis of 
the late 1 960s, 
structure and 

simplicity became the basis of 
language design rather than 
undiscipl ined expressive 
power. The discipline of soft­
ware engineering was born, 
and a number of structured­
programming and structured­
design methodologies were 
proposed as a basis for appli­
cations programming. Em­
phasis shifted from thinking 
of programs as sequences of 
statements to th inki ng of 
them as collections of inter­
acting modules. Ada, devel­
oped as the Department of 
Defense ' s  response to the 
software crisis, supports vari-
ous kinds of modules, includ-
ing functions ,  procedures ,  
packages, tasks, and generic 
program units . (References 
for the languages mentioned 
in this article are shown in the text box 
"Language References" on page 249 . )  

The first object-oriented language, 
Simula, developed in the mid- 1 960s, fea­
tured classes whose instances consisted 
of sets of operations with a local state, 
co-routines that simulated parallel exe­
cution by "resume" operations, and sub­
classes that inherited operations and state 
from parent classes. 

ILLUSTRATION: ROBERT TINNEY © 1989 

Peter J.tegner 

. ···• 
.;r� 

,. 

This article is an extension and adap­
tation of concepts described in the 
OOPSLA '87 conference paper in refer­
ence 1 .  It identifies the basic concepts of 
object-oriented programming and exam­
ines design alternatives both for tradi­
tional sequential object-oriented lan­
guages and for concurrent and persistent 
languages for object-oriented program­
ming as a whole. 

Objects, Classes, and 
Inheritance 
A language is said to be ob­
ject-based if it supports ob­
jects as a language feature, 
where objects are defined as 
follows: An object has a set of 
operations and a local shared 
state that "remembers" the 
effect  of operations .  The 
value that an operation on an 
object returns can depend on 
the object's state as well as 
the operation ' s  arguments .  
The state of an object serves 
as a local memory that is 
shared by operations on it .  In 
particular, other previously 
executed operations can af­
fect the value that a given op­
eration returns . An object can 
learn from experience, stor­
ing the cumulative effect of its 
experience-its invocation 
history-in its state. 

Language support of ob-
jects is worthwhile because 

linguistic objects can directly model ob­
jects in the real world, like banks, peo­
ple, ships, and so forth. However, many 
practical object-oriented languages im­
pose additional language requirements 
so you can classify and organize objects 
within the language. In particular, they 
require that objects belong to a class and 
that classes support inheritance. 

continued 
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A class is a template that "new" or 
"create" operations can use to create ob­
jects. Objects of the same class have 
common operations and, therefore, uni­
form behavior. Classes have one or more 
interfaces that specify the operations ac­
cessible through them. A "class body" 
specifies code for implementing opera­
tions in the class interface. 

A class can inherit operations from su­
perclasses (those above it) , and its opera­
tions can be inherited by subclasses 
(those below it). An object of the class C,  
created by C new, has C as  its base class 
and can use operations defined in both its 
base class and its superclasses. Inheri­
tance from a single superclass is called 
single inheritance; from multiple super­
classes, multiple inheritance. 

The Semantics of Objects 
Different language subcultures have fun­
damentally different notions of what an 
"object" is (see figure 1 ) .  Functional 
objects arise in functional object-ori­
ented languages, such as OBJ2, and in 
logical ones, such as Vulcan. Their inter­
faces are object-like, but the objects lack 
an identity that persists between opera­
tions. An operation that transforms the 
state results in the creation of a new ob­
ject with the given interface and a new 
state. 
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Passive, or "server,"  objects become 
active when a synchronous message or a 
remote procedure call invokes their op­
erations. These are the traditional ob­
jects of Smalltalk and C + + and are the 
default when I use the term object with­
out qualification. This lets me include 
the packages of Ada, the modules of 
Modula-2 , and the objects of Simula and 
CLU among the entities I call objects. 

Active, or "autonomous ," objects can 
execute autonomously even when other 
objects do not invoke them. They include 
monitors, strongly coupled concurrent 
objects, and distributed concurrent ob­
jects. 

Slot-based objects are defined i n  
terms of their instance variables, or slots, 
as in Flavors and CLOS (Common Lisp 
Object System) . You can dynamically 
add methods for slot-based objects with 
DEFMETHOD operations, which spec­
ify the class, or flavor, to which you 
want to add them. 

The default definition excludes func­
tional objects, because they don't have a 
notion of object identity, and slot-based 
objects, because they allow you to add 
new methods dynamically. Perhaps I 
should broaden the default to include 
slot-based objects, since Smalltalk also 
permits dynamic addition of methods ; 
however, it is less frequently used, be-

Object definitions 

I Functional I I Autonomous I I Slot-based I 
(e.g . ,  OBJ2, Vulcan) (e.g . ,  Smal ltalk, C + + )  (e.g . ,  Monitors, Beta) (e.g . ,  Flavors, CLOS) 

Figure 1: Objects in different language subcultures. 

Input 
f,,x 

� 

I State s I 
Operations: f1 /2 . . . .  , f" 

Transitions: g1 ,g2, . . .  ,g" 

Transition: s' = g,(x,s) 

I--

Output 
f,(x,s) 

Figure 2: An object with operations f1 , f2, • • • , f". Thus, operation symbols f; are 
associated with symbols on the input tape, internal actions are associated with the 
state-transition function g;(x,s), and outputs are associated with operations f;(x,s). 
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cause its objects are normally created 
with their methods in place. 

Objects can be modeled by automata 
whose state represents the object's state 
and whose input symbols represent oper­
ations with their arguments . Figure 2 
i llustrates an object with operations 
/1 , /2, • • •  , J,.. An operation f with argu­
ment x in state s results in output f(x,s) 
and state transition s '  = g.(x,s) . Thus, 
operation symbols f are associated with 
symbols on the input tape, internal ac­
tions are associated with the state-transi­
tion function g.(x,s) ,  and outputs are as­
sociated with operationsf(x,s) . 

You can describe objects with a variant 
of let notation: 

let x1 = a 1 ,  x2 = a2, . •  . in 
ftCPt) = body of/1 
fz(Pz) = body offz 

endlet 

The variables x1 ,  x2, . . •  x. correspond 
to instance variables, while p1 , p2, • • .  p. 
correspond to parameters of the opera­
tions (messages) /1 , /2, . • .  f,. . The se­
mantics of let clauses representing ob­
jects differs from the let notation of 
functional programming: When an oper­
ation executes, it can modify instance 
variables.  

An instance variable x can appear in 
operationsf1 , f2, • . •  f,. as a nonlocal vari­
able. Thus, the object-oriented style of 
specifying operations encourages ,  and 
even requires, sharing nonlocal variables 
among several operations. Such sharing 
makes it difficult to reuse operations of 
one class in another. 

Object-oriented programming sacri­
fices the reusability of individual opera­
tions to gain efficiency and conceptual 
simplicity. It concentrates on making ob­
jects and classes reusable through encap­
sulation and inheritance. 

Properties of Inheritance 
The inheritance hierarchy in figure 3 de­
fines persons and elephants as subclasses 
of mammals, and students and females 
as subclasses of person s .  Instances 
(below the dotted line) are grouped into 
classes, while classes (above the dotted 
l ine) are categorized by their super­
classes . Thus ,  inheritance serves to 
group classes in much the same way that 
classes serve to group values (see refer­
ence 2) . While subclasses, such as stu­
dents and females, may overlap in the 
real world, they cannot generally overlap 
in object-oriented languages, because 
every object must belong to precisely one 
base class. 



Inheritance is a powerful organiza­
tional principle for concepts ,  because it 
can capture natural mechanisms, such as 
specialization, abstraction, approxima­
tion, and evolution. Thus, elephants spe­
cialize the properties of mammals ;  
mammal i s  an abstraction of the concept 
of elephant; the properties of mammals 
approximate those of elephants; and ele­
phants evolved from early species of 
mammals. Classes serve to model con­
cepts, and class inheritance makes it eas­
ier to manage hierarchical relationships 
among concepts . 

In software engineering, inheritance 
is used not only for classification, but 
also for system evolution and incremen­
tal modification. The ability of inheri­
tance to flexibly specify incremental 
change is an invaluable tool in software 
engineering, but it requires a mechanism 
that is fundamentally more powerful 
than classification. For example, Small­
talk ' s  inheritance mechanism is de­
signed so you can use it to model soft­
ware evolution as well as to classify. 

Constraints on incremental modifica­
tion include behavioral ,  signature, and 
name compatibility , and cancellation 
(see reference 3) . Behavioral compatibil­
ity requires that the behavior of the modi­
fied entity , whether class or object, be 
compatible with its parent's behavior. 
Similarly, signature compatibility re­
quires that the set of names and types of 
components, or attributes, of the parent 
be compatible with the modified entity's .  
Name compatibility asks only that the 
names of the parent's components be 
compatible. And cancellation allows you 
to cancel parental attributes in the modi­
fied entity. 

These forms of incremental modifica­
tion are associated with different under­
lying models and are studied by different 
research groups. Behavioral compatibil­
ity is associated with algebraic models 
(see reference 4), signature compatibility 
with lambda calculus models (see refer­
ence 5), name compatibility with imple­
mentation models like Smalltalk's, and 
cancellation with AI models, which are 
often concerned with such questions as 
whether penguins are birds although they 
cannot fly. 

Class-based and Object-Oriented 
You can define subclasses of object­
based languages in terms of the con­
straints on the objects' properties . The 
requirements that objects belong to a 
class and that classes support inheritance 
are examples of such constraints . An ob­
ject-based language is a class-based, or 
classical ,  language if every object must 
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o bject­

oriented programming 

sacrifices the 

reusability of individual 

operations to gain 

efficiency and 

conceptual simplicity. 

belong to a class. A class-based language 
is an object-oriented language if an in­
heritance mechanism can incrementally 
define class hierarchies. 

Class-based languages are a proper 
subset of object-based languages, while 
object-oriented languages are a proper 
subset of class-based languages (see fig­
ure 4) . Moreover, these language classes 
are useful in distinguishing between 
existing object-based languages on the 
basis of their language features, and in 
relating such distinctions to the lan­
guage's support of a methodology. 

Ada is object-based, but it is neither 
class-based nor object-oriented, accord­
ing to my definition, because its objects, 
or packages, do not have a class, or type. 
CLU is class-based, because its clusters 
are effectively classes , They serve as 
templates for creating instances and 
allow instances to be "first-class ob­
jects" in that you can assign them to vari­
ables, pass them as parameters, and use 

them as components of structures. How­
ever, CLU doesn't have inheritance for 
defining the hierarchical relations be­
tween clusters , so it is not object-ori­
ented. Simula and Smalltalk are object­
oriented according to my definition. 

Figure 4 can be seen as an inheritance 
h ierarchy using object-oriented tech­
niques to classify object-based lan­
guages. You can think of class-based lan­
guages as inheriting the attributes of 
object-based languages, and of object­
oriented languages as inheriting the attri­
butes of both class-based and object­
based languages. 

Let's briefly consider the effect of ob­
jects, classes, and inheritance on pro­
gramming methodology. Objects serve 
to group operations with the data they 
will transform, and to provide a data­
oriented principle for program design. 
Classes serve to manage collections of 
objects, allowing them to be passed as 
parameters, assigned to variables, and 
organized into structures . Class inheri­
tance organizes collections of classes so 
that class hierarchies can describe appli­
cation domains. 

Object-based languages such as Ada 
support object functionality. But mecha­
nisms outside the language, like librar­
ies, must handle object management be­
cause i t ' s  not supported w ith i n  the 
language. Class-based languages provide 
some degree of object management but 
none for class management. Object-ori­
ented languages allow both objects and 
classes to be managed within the lan­
guage, thereby providing a uniform 
mechanism for both application design 
and implementation. They are "wide­
spectrum languages,"  because they sup­
port both the high-level design of class 

continued 

Mammal 

Figure 3: An inheritance hierarchy. Persons and elephants are defined as subclasses 
of mammals, and students and females as subclasses of persons. Instances 
(below the dotted line) are grouped into classes, while classes (above the dotted line) 
are categorized by their superclasses. 
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hierarchies and the low-level implemen­
tation of objects. 

Data Abstraction and Strong Typing 
Objects whose state you can access only 
through their operations are called data 
abstractions. Data abstractions hide an 
object ' s  data representation from its 
users. For example, stack data abstrac­
tions whose data is accessible only 
through push and pop operations hide the 
stack representation (by a list or an array) 
from their users . This type of a data ab­
straction is called an abstract data type. 

The notion of an object type is strongly 
related to that of a class. But types are 
motivated by type checking and can be 
defined by a predicate for recognizing 
expressions of the type, while classes de­
termine collections of objects and can be 
defined by templates for object creation. 
Types have type-checking semantics ,  
while classes have instance-creation se­
mantiCs (see figure 5). 

The definition of types as predicates 
and classes as templates leads to a defini­
tion of subtypes in terms of predicate 
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modification and subclasses in terms of 
template modification . Subtypes are de­
fined in terms of the constraints that de­
termine a subset of the set defined by the 
parent predicate. Subclasses are defined 
in terms of template modifications that 
can involve radically modifying or even 
canceling template components.  

A language is said to be statically 
typed if you can determine the types of 
all expressions at compile time. A lan­
guage is said to be strongly typed if you 
can determine the type compatibility of 
all expressions representing values from 
the static program representation at com­
pile time. Static typing implies strong 
typing , but strongly typed languages 
don't require the ability to determine the 
types of expressions at compile time as 
long as they satisfy the weaker condition 
of operator/operand compatibility. 

Object-oriented languages with data 
abstraction and strong typing are a nar­
rower class of languages with stronger 
structuring properties than the class I 've 
chosen to call object-oriented. This nar­
rower class excludes Simula67-whose 

Object-based + Classes 

(e.g. ,  Ada, Actors) 
Class-based + Class inheritance 

(e.g. ,  CLU) 

Object-oriented 

(e .g . ,  Simula, Smalltalk) 

Figure 4: From object-based to object-oriented languages. Class-based languages 
are a proper subset of object-based languages, while object-oriented languages are a 
proper subset of class-based languages. 

Type-checking 
interface 

Type-checking 
semantics 

Types 
(predicates) 

Instance-creation 
semantics 

System-evolution 
interface 

Figure 5: Types versus classes. While strongly related, types are motivated 
by type checking and can be defined by a predicate for recognizing expressions 
of the type, and classes determine collections of objects and can be defined 
by templates for object creation. 
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objects are not data abstractions because 
other objects can access their instance 
variables-and Smalltalk, which is not 
strongly typed because you can assign 
values of a different type to its variables 
at different points of execution. The term 
object-oriented has been carefully de­
fined to be sufficiently narrow to exclude 
languages like Ada, Modula, and CLU , 
and sufficiently broad to include lan­
guages like Simula and Smalltalk. 

Object-oriented languages that have 
strong typing and require all objects to be 
data abstractions are called strongly 
typed object-oriented languages. Strong 
typing and data abstraction have the com­
mon objective of strengthening object 
modularity , but they are independent in 
the sense that strong typing is possible 
for objects that are not data abstractions 
(as demonstrated by Simula67), and data 
abstraction is possible without strong 
typing, and indeed without any typing at 
all (as demonstrated by Smalltalk) . 

Should object-oriented languages re­
quire abstraction and strong typing? 
Small talk has consciously avoided strong 
typing in order to achieve dynamic bind­
ing, while Lisp-based object-oriented 
languages in the Flavors tradition have 
consciously avoided both strong typing 
and abstraction. 

Flavors goes even further and doesn 't 
actually have objects as a language prim­
itive. It has the notion of a data template 
to which you can attach operations. It 
doesn't specify operations, but you can 
use it as an anchor for operations .  Thus, 
Flavors-style languages are not, strictly 
speaking, object-based but serve as a 
substrate that you can use in an object­
based or object-oriented way. 

The inclusion of data abstraction and 
strong typing is clearly not an unquali­
fied benefit. It involves a trade-off be­
tween structure and discipline on the one 
hand and flexibility and efficiency on the 
other. Abstraction is good when you can 
commit yourself to particular abstrac­
tions early in the design process . But it 
can be unduly constraining when you are 
unsure of the precise abstractions appro­
priate to a problem and wish to experi­
ment with abstractions as part of the de­
sign and prototyping process. 

This is often the case with AI applica­
tions or with other experimental applica­
tions concerned with understanding con­
cepts that underlie a class of problems 
rather than with solving a specific prob­
lem. Lisp-based object-oriented systems 
are intended for such applications and 
consciously provide nonabstract objects 
to enhance the conceptual flexibility of 
problem solving. 



Does it make sense to have nonab­
stract, strongly typed languages? Al­
though languages l ike Simula illustrate 
that commitment to strong typing is pos­
sible without commitment to abstraction, 
this may be a historical accident. It may 
well be that nonabstract objects are use­
ful primarily for untyped formalisms 
where the absence of both abstractions 
and types encourages conceptual flex­
ibility. 

Typed formalisms can discourage ex­
perimentation to such an extent that non­
abstract objects are no longer useful. 
However, this is just speculation, and 
closer analysis might well reveal that 
nonabstract, strongly typed objects are, 
in fact, useful in certain kinds of experi­
mental applications. 

In spite of these reservations, the ac­
cepted wisdom is that strongly typed ob­
ject-oriented languages should be the 
norm for applications programming and 
especially for programming as a whole. 
An object-oriented environment should 
probably support Lisp-style untyped pro­
gramming for prototyping and strongly 
typed object-oriented languages for 
traditional applications programming . 
Moreover, there should also be a provi­
sion for automatically freezing experi­
mental prototype code to turn it into 
strongly typed code if and when it is 
ready to use for production programming. 

Language Classes 
I have now identified five progressively 
smaller language classes in terms of pro­
gressively stronger language require­
ments: 

l .  In object-based languages, objects 
are supported.  

2 .  In class-based languages, objects 
belong to classes . 

3 .  In object-oriented languages, 
classes support inheritance. 

4. In object-oriented data-abstraction 
languages, classes support 
information hiding. 

5 .  In strongly typed object-oriented 
languages, types are determinable 
at compile time. 

If you add concurrency and persistence 
to this set of language features, you can 
define the class of concurrent, persistent, 
strongly typed object-oriented languages 
as strongly typed object-oriented lan­
guages that support concurrency and 
persistence (see reference 1 ) .  Classless 
languages are those languages that sup­
port objects without classes and provide 
flexibility in creating objects in singleton 
classes or objects that can change their 
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class in executing operations .  
Classless languages can in  turn be  sub­

divided into prototypical languages,  
which support inheritance, and actor­
like languages, which support concur­
rency but not inheritance. Prototypical 
languages were pioneered by Henry Lie­
berman (see reference 6) . Actor-like lan­
guages gain flexibility in defining con­
currency mechanisms by giving up the 
structuring mechanisms of classes and 
inheritance (see reference 7). 

Figure 6 illustrates a new methodol­
ogy for exploring language design trade­
offs by viewing language features as de­
sign dimensions of a language design 
space. This example has seven features: 
objects, classes, inheritance, data ab­
straction, strong typing, concurrency, 
and persistence. Features can be binary 
(i.e . ,  either a language has them or it 
doesn't) ,  or they can have a number of al­
ternative realizations ,  as do objects, 
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classes, and inheritance. 
There is a potential language class cor­

responding to each of the 128 subsets of 
the seven language features, but some of 
the classes are more interesting than 
others. I associate names with interesting 
classes and have examined trade-offs in 
methodology resulting from including or 
excluding particular features. This ap­
proach to examining the spectrum of 
possible object-oriented languages is 
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useful in that it provides a systematic 
mechanism for exploring the design 
space of object-oriented languages . 

Object-based Concurrency 
Concurrent object-based languages 
model the world with concurrently exe­
cutable objects called processes. A pro­
cess has an interface of executable opera­
tions or entry points and one or more 
threads of control, either active or sus-

Concurrent, persistent, 
strongly typed object-oriented 

Are they consistent? 

Are they desirable? 

Figure 6: Classes of object-based languages. Note how the language features are 
used as design dimensions of a language design space. There is a potentia/ language 
class corresponding to each of the 128 subsets of the seven language features, but 
some of the classes are more interesting than others. 

(e.g. ,  Ada, NIL) 

Internal concurrency 

(e.g . ,  Monitors, 
Co-routines) 

(e .g . ,  Argus) 

Figure 7: Internal process concurrency. You can classify processes by the properties 
of their threads: Sequential processes have a single thread of control; quasi­
concurrent processes have at most one active thread of control; and concurrent 
processes have multiple threads of control. 
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pended. Process-based languages are ob­
ject-based languages whose objects, or 
processes, can execute concurrently. 

The smallest executable element with­
in a process is called a thread. A thread is 
a data structure that becomes active 
when it is loaded into a processor. You 
can pass threads to processes as message 
requests ,  and you can queue them in 
message buffers until a process is ready 
to execute them. They can be suspended 
if the conditions aren't appropriate for 
them to execute, and reactivated when 
the conditions recur. 

You can classify processes by the 
properties of their threads: Sequential 
processes have a single thread of control; 
quasi-concurrent processes have at most 
one active thread of control; and concur­
rent processes have multiple threads of 
control (see figure 7) .  

Sequential processes, like those in 
Ada and NIL, generally have a body of 
code with an interface of entry points 
where messages to perform operations 
can be queued. An invoking operation 
(an incoming message) must wait until 
the currently executing process is ready 
to accept it. When it is, a rendezvous oc­
curs that joins the incoming and active 
threads of control to synchronize them 
and allow argument communication. It 
then separates the threads so that invok­
ing and invoked processes can again pro­
ceed in parallel. 

Quasi-concurrent processes suspend a 
thread of control' s  execution while it 
waits for a condition to be fulfilled, and 
they resume its execution when the con­
dition is satisfied. They differ from se­
quential processes by having "condition 
queues" of suspended threads, as well as 
entry queues of threads that are waiting 
to enter the process. An incoming thread 
can become active only if the current 
thread terminates or is suspended, or if 
the incoming thread fuses with the active 
thread by a mechanism such as a rendez­
vous. Monitors are an example of quasi­
concurrent processes. 

In concurrent processes, there is no re­
striction on active threads, and an invok­
ing operation can freely create a new 
thread. But attempts to access shared 
data in critical regions can cause a thread 
to be suspended until the access can be 
safely accomplished. Concurrency with­
in processes allows more finely grained 
control that lets you delay suspension 
from the time of process entry to that of 
critical-region entry. 

The concurrent languages CSP, Ada, 
and NIL all have sequential processes. 
Monitor-based languages such as DP, 
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the longer they last. 
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PC modems to a full line of high-speed modems. 
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OKIDATA dealer. Or call 1-800-0KIDATA for the name 
of the dealer nearest you. 
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ABCL/1 ,  and Orient 84K have quasi­
concurrent processes . Actor languages 
and Argus have concurrent processes 
(called guardians) with multiple threads 
of control . 

The question of whether processes 
should have internal concurrency can be 
addressed at the levels of both conceptual 
modeling and language design. Concep­
tually, fully concurrent processes more 
naturally model some applications .  For 
design and implementation, however, se­
quential and quasi-concurrent processes 
allow the units of modularity and con­
currency to be the same, and they result 
in much simpler languages than do con­
current processes. 

Concurrent processes permit units of 
modularity to contain multiple units of 
concurrency. Thus, they require distinct 
synchronization and communication 
mechanisms for inter- and intra-process 
concurrency at both the language and 
system levels (see reference 8). 

However, concurrent processes are 
more uniform in allowing you to use the 
same concurrency primitives both within 
and between processes. Concurrent pro­
cesses have a hierarchical, rather than a 
flat, process structure. Moreover, they 
allow a more finely grained concurrency 
and are more expressive in modeling 
real-world situations that require such 
concurrency. 

The step from sequential to quasi-con­
current processes makes scheduling 
threads within a process more flexible 
without causing mutual-exclusion prob­
lems for simple access to data structures. 

Information-hiding abstraction 
boundary 

Looking inward 
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for database 

implementation. 

However, quasi-concurrent processes 
present mutual-exclusion problems when 
processing transactions ,  because sus­
pending a thread in the middle of a trans­
action could violate the transaction's  in­
tegrity constraints. 

Transactions are an atomic unit of 
work that can require temporary associa­
tion with a collection of resources. You 
can view them as "temporal modules ,"  
in that they represent uninterruptible 
temporal units of execution. Quasi-con­
current processes will not present any 
mutual-exclusion problems for atomic 
operations ,  but they cause problems 
when you try to combine the temporal 
modularity of transactions with the tradi­
tional spatial modularity of objects and 
processes . 

Module boundaries 

Name-space distribution 
boundary 

Looking outward 

Distributed sequential processes 
Abstraction = Distribution = Threads 

Concurrent languages based on quasi­
concurrent processes , such as ABCL/1 
or Orient 84K, are harder to extend to 
transaction processing than languages 
based on concurrent sequential pro­
cesses. Thus, there is a trade-off between 
flexibility and extensibility in replacing 
sequential with quasi-concurrent pro­
cesses. 

Concurrent object-oriented systems 
must be able to handle transactions and 
must therefore deal with temporal modu­
larity (atomic actions) as well as spatial 
modularity (atomic objects). 

Distributed Processes 
A distributed process is a process with a 
separate address space; that is, it cannot 
directly access any resources outside its 
local address space and can communi­
cate with the outside world only by mes­
sage passing. Design alternatives for dis­
tributed processes i nvolve interaction 
between the units of modularity (the unit 
that defines the user interface), concur­
rency (the unit that represents a single 
thread) , and naming (the unit that deter­
mines name space) . (See figure 8). 

The unit of modularity determines the 
interface between the users of a module 
and the information hidden within it. It 
determines a visibility barrier for re­
sources within a module that look out­
ward . The unit of modularity determines 
the granularity of data abstractions, the 
unit of concurrency determines the gran­
ularity of thread synchronization, and 
the unit of naming (name-space bound­
ary) determines what set of names in the 

Concurrency thread 
boundary 

Synchronization 

Figure 8: Units of modularity (left) , naming (center) , and concurrency (right). Design alternatives for distributed processes 
involve interaction between the units of modularity (the unit that defines the user interface) , naming (the unit that determines 
name space) , and concurrency (the unit that represents a single thread). 
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environment is known at any point in the 
program. 

Processes for which the units of modu­
larity , concurrency , and naming are the 
same are called distributed sequential 
processes . They are aesthetically appeal­
ing because you can identify the inter­
faces for message passing, mutual exclu­
sion, and transactions. But this clean 
identification of interface, concurrency, 
and name space comes at a cost of con­
ceptual flexibility and efficiency. Flexi­
bility is sacrificed because the unit of 
sharing must have the same granularity 
as the units of modularity and concur­
rency , so sharing among modules or con­
current units is precluded. Efficiency is 
sacrificed because of the high cost of 
making the transition between distrib­
uted components .  

An important dichotomy in  distributed 
systems is the one between statically 
interconnected distributed processes­
where the connections of each process to 
its environment are determined at pro­
cess-creation time and can't be changed 
during the lifetime of the process-and 
dynamically interconnected distributed 
processes, where language commands 
can change those connections during ex­
ecution. 

Ports in dynamically interconnected 
distributed processes are variables to 
which you can assign process connec­
tions, or channels .  It is prudent to asso­
ciate types with ports and to permit con­
nection only if the type and I/0 mode of 
port values are compatible with those of 
the port's variable. You can think of 
input ports as sockets and output ports as 
plugs that must fit the sockets. Dynami­
cally interconnected distributed pro­
cesses can be modeled by a modifiable 
plugboard with wires corresponding to 
channels of communication. 

Object-Oriented Persistence 
Persistence is a property of data that de­
termines how long it should be kept. In 
traditional languages, the lifetime of 
data usually does not transcend the life­
time of a particular program. Some data, 
such as locally declared data or proce­
dure parameters, has an even shorter 
lifetime. Databases store data whose per­
sistence transcends that of individual 
programs. Adding persistence to an ob­
ject-oriented language allows it to be 
used as a basis for database implemen­
tation. 

A database can be viewed as a long­
lived object or process with special prop­
erties. It is globally accessible, or shar­
able, by many users. Usually, access is 
asynchronous from the user's point of 
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view, and you can think of the database 
as a nonterminating process that services 
asynchronous user requests . 

Asynchronous access can be handled 
either directly by the database process or 
by a database server that organizes user 
requests and feeds them to the database. 
The database itself can be a sequential 
process (dealing with requests in a serial 
order) , a quasi-concurrent process, or a 
fully concurrent process with locks that 
enforce mutual exclusion for data access. 
Database processes need the following 
special features: 

• To support persistence, you need a 
strong notion of object identity that is in­
dependent of the key used in object selec­
tion and that persists across programs 
and projects. 
• You need a query language that can 
process traditional database queries 
(such as finding the set of all employees 
that make more money than their manag­
ers). This kind of query can involve ob­
jects of more than one type and produces 
results that are collections of objects. 
Queries in relational database languages 
can be viewed as select operations on 
an aggregate type, namely the type set 
or relation. They have the form se­
lect ( set, predicate ) . 

Query complexity and efficiency are 
determined by the nature of the predi­
cate. Relational query languages specify 
all queries in terms of a restricted set of 
primitives whose optimization has been 
extensively studied. Object-oriented 
query languages must accommodate the 
greater richness of object-oriented speci­
fications for which optimization is not as 
well understood. 

One of the issues in object-oriented 
query languages is to make them effi­
cient so that the user doesn't pay in effi­
ciency for the flexibility provided by ob­
ject-oriented programming. 
• Since object-oriented databases are 
particularly suited to managing evolu­
tionary systems, they require a mecha­
nism for version control and other tools 
for evolving systems .  
• Databases should be  able to specify 
constraints and check that constraints are 
not violated as the database is modified. 
This can be achieved by using active 
variables or triggers (see reference 9). 
• Multiple views should be supported 
with automatic updating of al l  views 
when the data is modified. Lazy updat­
ing for views that are not currently active 
is clearly appropriate. 

Object-oriented programming in the 
1980s is becoming as fashionable and 

important as software engineering tech­
niques , l ike structured programming, 
were in the 1970s. The term object-ori­
ented programming has become a buzz­
word that everyone uses , but no one 
knows what it is. In characterizing the 
varieties of object-oriented program­
ming, I have tried to make the different 
uses of this term more precise. 

I believe that if Ada were designed 
now, it would likely be designed as an 
object-oriented language, and that con­
current, persistent, object-oriented lan­
guages may well become the standard 
method for programming as a whole in 
the 1 990s .  Object-oriented program­
ming has a very bright future. • 
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I N  D E P T H  

OBJECT -ORIENTED PROGRAMMING 

Separation 
of Powers 

Object-oriented user interfaces promise evolutionary­
rather than revolutionary-upgrades 

Mahesh H. Dodani, Charles E. Hughes, and J. Michael Moshell 

G ood u ser  i nter­
faces are difficult 
to construct .  
When WordStar' s  

user interface was redesigned 
to produce WordStar 2000, 
the effort was a major one, 
about equivalent to writing an 
entire new program. 

Such an enormous effort 
suggests that little or no code 
from the previous version 
could be reused. This is prob­
ably due to the old user inter­
face being intimately inter­
twined with the code that 
supported the word process­
ing application. Such a total 
overhaul of code to introduce 
the latest interaction technol­
ogy must clearly be avoided. 

In the last decade, software 
has rapidly progressed from 
noninteractive to highly inter­
active programs. The direct 
involvement of users during 
the execution of these interac-
tive programs has completely altered our 
view of how programs should interface to 
the outside world. 

User interaction forces software engi­
neers to consider many human-factors 
issues, such as ease of use and the presen­
tation of information. These concerns 
have led to interaction styles that include 
graphical displays, menu-based input, 
and mouse-based selection. 

ILLUSTRATION: ROBERT TINNEY © 1989 

As a result, many products that pros­
pered five years ago would meet with an 
early demise if they were introduced 
today. Even the successful interactive 
graphical products of today may be sub­
ject to early obsolescence if they do not 
evolve with the emergence of newer in­
teraction technologies.  

Interactive software provides a large 
incentive to implement the user interface 

as an independent compo­
nent . Separation from the 

.-. application has several advan­
tages. First, you can subdi­
vide the user interface into 
components that can be glued 
together. Such an approach 
lets you use these components 
without a detailed under­
standing of the underlying im­
plementation . Second, you 
can rapidly modify the inter­
face to be reused in other ap­
plications that have similar 
i nteraction requirements .  
Third, you can alter or even 
replace the interface with no 
adverse effects on the code 
that defines the application. 
Finally, you can develop the 
interface in an iterative man-

"' . ,, ner, in which you produce 
.. _�� ��N�E1 

successive prototypes until 
you find a design that satisfies 
the needs of the application 
and its users. 

From these advantages, a 
number of principles and techniques 
emerge. The principles are reusability 
and encapsulation. The techniques are 
rapid prototyping and iterative develop­
ment. To support the production of inter­
active graphical interfaces, you need a 
design methodology and a development 
environment that support each of these 
principles and techniques. This is where 

continued 
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object-oriented design and programming 
come into play. 

Layer upon Layer 
One way to make user interfaces easier to 
design and change is to characterize the 
components of an interactive software 
system. This characterization must ef­
fectively separate the application from 
the interaction style. 

Conceptually, we divide the compo­
nents of an interactive software system 
(see figure 1 )  into the following three 
layers: the application layer, the code 
that actually does the work; the user­
interface layer, the code that directs the 
interaction; and the virtual-terminal 
layer, the display software that draws 
graphical primitives, writes text, and 
collects user inputs (e. g . ,  keystrokes and 
mouse moves) . 

The flexibility of such a decomposi­
tion is evident, even when applied to the 
design of other interactive systems.  
Take, for example, an automobile. The 
user interface corresponds to the steering 
wheel , pedals, and gearshift; the appli­
cation layer to the engine, transmission, 
wheels, and chassis; and the terminal 
layer to the basic metal and plastic from 
which the steering wheel and so on were 
built. 

Clearly, it is beneficial for the auto­
mobile designer to completely separate 
the user interface from the application. 
Who wants to try to drive by directly 
handling a hot, dirty engine? More im­
portantly, this separation lets you use the 
same interface for a 4-, 6-, or 8-cylinder 
engine, an automatic or manual trans­
mission, and so on. Furthermore, it lets 
you upgrade the interface (e. g . ,  replace 
analog gauges with digital ones) without 
redesigning the application. 

Effective software engineering i s  
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S oftware 

engineers have been 

forced to consider 

humanjactors issues. 

largely dependent on the development en­
vironment (see reference 1 ) .  Therefore, 
the majority of current user-interface re­
search is aimed at building user-interface 
development environments. UIDEs have 
certain characteristics. They automate 
the development of much of the interac­
tive software. They usually allow a de­
clarative specification of how users in­
teract with the system. They provide the 
necessary basis for rapid prototyping and 
incremental development of the user in­
terface. And they provide a test bed for 
comparing competing approaches to in­
terface development. 

We can identify a hierarchy of four 
different types of UIDEs that might help 
us achieve these characteristics. 

1 .  Graphics packages provide the facili­
ties to manipulate the basic elements of 
graphical input and output. Graphical in­
put is concerned with managing and ma­
nipulating input devices, such as key­
boards,  mice, and tablets .  Graphical 
output concerns the display of color, text, 
and geometric shapes, such as lines, cir­
cles, and rectangles. 
2. Windowing systems extend graphics 
packages so they can both create and 
manage the interaction of one or more ap­
plications. The base windowing system, 

d2xfdt2 = pvq 
etc. 

Virtual-terminal User-interface Application layer 
layer layer 

Figure 1: The components of an interactive software system. The application layer 
actually does the work; the user-interface layer directs the interaction; and the 
virtual-terminal layer handles the details of the actual interaction. 
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a graphics package with some additional 
high-level facilities (such as menus), is 
the substrate on which sophisticated 
multiapplication interactive systems are 
built. 

These systems provide two additional 
components to manage interaction. The 
window manager provides facilities to 
manipulate overlapping windows, and 
the input manager controls the interface 
between input devices and applications­
that is, which applications obtain input 
from which devices. 
3 .  Frameworks provide facilities with 
which to construct the components of a 
software design, or "skeleton. "  For ex­
ample, a compiler framework enables 
you to construct a lexical analyzer, a 
parser, a symbol table, a type checker, 
and a code generator. Frameworks also 
let you define and manage the interfaces 
between these components. 

User-interface frameworks are con­
cerned with presenting application infor­
mation to the user, accepting user input, 
and invoking application functions. Fur­
thermore, user-interface frameworks 
must define and manage the communica­
tion between the application and the user 
interface. Frameworks are akin to li­
braries that support conventional pro­
gramming environments, together with a 
specified "cookbook method" of inter­
face construction. 
4. User-interface construction sets are 
collections of high-level tools that let you 
interactively configure and construct 
user interfaces . Ideally, construction 
sets are built on top of frameworks .  

The user interfaces of most currently 
available interactive software ·systems are 
built in an ad hoc manner on top of 
graphics or windowi ng subsystems .  
However, such an approach i s  costly and 
time-consuming, since you must build 
each user interface from scratch. 

Looking at Three Frameworks 
Ideally, a framework is a set of abstract 
classes (i .e. , classes that are never in­
stantiated to produce objects, but merely 
serve as the basis for subclasses), with 
one abstract class for each major compo­
nent of the design. A set of messages de­
fines the interfaces between the com­
ponents. 

The effectiveness of a framework is 
dependent on the ease with which you 
can use and reuse it. In studying reusabil­
ity, it is convenient to classify frame­
works as either "white box" or "black 
box" (see reference 2) . 

A white-box framework is one whose 
continued 
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use requires knowledge of its internals­
that is, its implementation. It provides 
top-level control and sequencing of activ­
ities and can therefore be seen as an ex­
tensible skeleton. You can tailor inter­
faces for a particular application by 
creating subclasses from this skeleton. 

In contrast, a black-box framework re­
quires only that you provide the compo­
nents that define the application-specific 
behavior. It uses these components to 
automatically generate the object-ori­
ented software. Thus, black-box frame­
works require that you understand only 
the external interface of the major com­
ponents. Their main advantage is that 
they provide an ideal foundation for de­
veloping construction sets. Black-box 
frameworks exist in other areas of soft­
ware, but they are not yet readily avail­
able for user interfaces. 

The MacApp Framework 
The MacApp white-box framework (see 
reference 3) equips you with a prefabri­
cated standard Macintosh user interface 
for any application. The basic premise of 
MacApp is to provide a user interface 
that automatically handles the character­
istics common to all applications, such as 
resizing the windows, and to let you plug 
in application-specific details, such as 
the contents of each window. Since Mac­
App provides the user-interface code, 
you can either use these standardized in­
terfaces directly or customize them to 

suit the peculiarities of a particular 
application. 

Specifically, the MacApp framework 
(version 2.0) includes the following four 
components. 

1 .  The application component is the pri­
mary controller of the interactive system. 
Its main purpose is to receive input 
events, classify them, and invoke appro­
priate application-specific event han­
dlers. It also provides a set of standard 
global functions for creating document 
objects, opening documents, and quit­
ting the system. 
2 .  The document component provides the 
hooks for describing the application. 
Documents manage and manipulate the 
application data structures and are re­
sponsible for communicating their cur­
rent status to view objects. Documents 
are also responsible for reading their 
data from, and writing it to, backing 
store. 
3. The view component manages an ap­
plication's display and controls interac­
tion with it. 
4. The command component interfaces 
between the application and the user in­
terface. Each document has an associ­
ated command component responsible 
for performing the commands (i .e . , 
changing application data and updating 
views) and, most importantly, for undo­
ing the commands, if appropriate. 

continued 
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Figure 2: The four views of the MacApp window architecture: the actual window, 
the scroll area, the scroll bar, and the text view. These four views are presented in 
three layers: first, the window itself; second, the scroll area and bar; and third, the 
text. 
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An abstract MacApp application con­
sists of one or more views, one or more 
documents, and a single application ob­
ject. A view can exist without any associ­
ated document, but each document (if it 
is to be displayed) must be associated 

with a view. A view can be contained in a 
superview, and it can contain zero or 
more subviews. 

Whenever a view is displayed, its con­
tents are drawn first, followed by the 
display of each of its subviews. Conse-

System Browser 

Interface-Framework -- ---- ---- ---- ----
I nterface-Support Controller instance creation 
Interface-Icons Control Manager ---- ----
I nterface-Lists NoController 
Interface-Text View 
lnterface-TextEditor WindowingTransform. 
Interface-Menus - - ---- ----
lnterface-Prompt/C 
Interface-Browser 
I nterface-1 nspector 

instance I Interface-Debugger class 

Controller class ( )  
BinaryChoiceController class ( )  
FormMenuController class ( )  
MouseMenuController class ( )  

ACiockController class ( )  
Bit Editor class ( )  
Form Editor class ( )  
GCiockController class ( )  
lconController class ( )  

ProjectionController class ( )  
ScreenController class ( )  
ScroiiController class ( )  

ListController class ( )  
LockedListController class ( )  

ChangeListController class ( )  
SelectionlnListController class ( )  

Figure 3: A typical Smalltalk user interface, the Smalltalk system browser. Through 
the browser, you can study, use, and alter any of the classes that make up the 
Smalltalk environment. 

User 
input 

Display 
output 

' Dependents 
change 
messages 

Figure 4: Model-view-controller relationships. Views display the application 's 
status, controllers manage interaction, and the model performs the requested action. 
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quently , the highest-level view in a hier­
archy can serve as a background for its 
subviews . 

For example, a typical Macintosh win­
dow might be formed from four views: 
the window itself, the scroll area, the 
scroll bar, and the view that displays the 
text (see figure 2) . This window is pre­
sented in three layers. The bottom layer 
is the window with its standard grow 
box; the second layer is the scroll area 
with its scroll bar; and the top layer is a 
portion of the associated document. 

In MacApp's class hierarchy, TView 
is a class that describes behavior common 
to all display objects, including nesting, 
focusing, drawing, and event handling. 
All objects involved with displaying must 
therefore be described within subclasses 
of TView. TWin dow is a predefined sub­
class of TView that describes standard 
Macintosh window behaviors, including 
opening, closing, and resizing. 

The MVC Framework 
The model-view-controller framework 
(see reference 4) facilitates constructing 
standardized user interfaces for the 
Smalltalk environment (see reference 5). 
A typical Smalltalk user interface is de­
picted in figure 3 .  The MVC framework 
constructs a user interface with standard 
facilities common to all applications, and 
it provides the necessary hooks to allow 
application-specific behavior to be at­
tached. The availability of the code for 
the user interface lets you fine-tune the 
interface to suit the particular applica­
tion. 

An abstract Small talk application con­
sists of a model, which in turn consists of 
a set of related view-controller pairs. 
Views display the application's  status 
while controllers manage interaction. 
Controllers act as the interface between 
the user and the application, as well as 
between the application and its views. 
The interaction between the three com­
ponents is shown in figure 4 .  

The standard interaction cycle i s  as 
follows. The active controller accepts 
user input and invokes the appropriate 
application function within the model . 
The model performs the requested action 
and broadcasts the change to its depen­
dents-that is, its set of view-controller 
pairs. The views update their displays 
through application-provided informa­
tion. 

Specifically , the MVC framework 
consists of the following components: 

1 .  The model component lets you define 
an application. It also lets you connect 
view-controller pairs as dependents and 



broadcast changes to these dependents. 
2. The view component is  concerned 
with display. It is equivalent to windows 
in most systems, allowing for the cre­
ation and management of subwindows (or 
subviews). Views provide standard facil­
ities for clipping, transformation, and 
display. The top-level view is a standard 
system view that provides common facili­
ties for resizing and movement. Note that 
each view is associated with exactly one 
model and one controller. 
3 .  The controller component provides the 
basic facilities to coordinate the user 
with the appropriate view and application 
model . Standard controllers handle pre­
defined views, including a menu control­
ler for mouse-based pop-up menus, and a 
scroll controller to handle scrollable win­
dows. The active controller is in charge 
of obtaining user input and invoking the 
appropriate application-specific function 
to handle it. 

The ICpak 201 Framework 
Stepstone 's ICpak 201 graphical user­
interface class set is an object-oriented 
user-interface framework for Objective­
C (see reference 6) . This framework is 
designed around the metaphor of a mod­
ern cartoonist producing animation . 
Typically, a cartoon is constructed as 
layers of acetate, where the background 
is painted on the bottom layer, the main 
characters on the next layer, and addi­
tional props on the topmost layer. These 
layers form a single frame of the anima­
tion sequence. 

A standard topmost layer of a typical 
user interface constructed with ICpak 
201 is depicted in figure 5. This layer is 
similar to Smalltalk's topmost views and 
is responsible for presenting the image 
that the user manipulates, as well as con­
trolling interaction with the user. The 
controller aspect of the layer is separated 
from its image to let you modify the in­
teraction . The controller is either trans­
parent or opaque, to allow or disallow 
passing control to the layers below the 
current one. 

The lCpak 201 framework follows a 
three-way factoring of interfaces similar 
to Smalltalk 's MVC framework. For ex­
ample, all menus within the interface 
have an independent (abstract) model 
that collects the choices, and a corre­
sponding view-controller pair that repre­
sents the concrete image of the menu 
model and allows menu selection. 

The ICpak 201 class hierarchy pro­
vides a rich set of prefabricated compo­
nents to create standardized user inter­
faces. You can modify these classes, as 
you can other object-oriented frame-
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works,  by creating subclasses to con­
struct specialized user interfaces. 

Construction Sets 
The basic problem with these user-inter­
face frameworks is that using them re­
quires intimate knowledge of the under­
lying structure and implementation. This 
implies a steep learning curve for con­
structing interfaces, making them usable 
only by technically expert designers . 

A natural way to reduce the complex­
ity of using frameworks is to provide 
tools (or construction sets) that automate 
the process of building interfaces. Such 
construction sets require an underlying 
framework that either is a black box or 
enforces a well-defined consistent user­
interface design strategy. 

Various characteristics of construction 
sets differentiate them from frame­
works.  Construction sets automate the 
construction of user interfaces; they are 
interactive tools; they don't require that 
you understand the implementation de­
tails of the user interface; and their sim­
plicity allows end users to modify (or 
customize) the user interfaces of interac­
tive applications. 

View Edit 
A major part of creating user interfaces 
within MacApp is instantiating view ob­
jects and describing relations between 
them through a hierarchy. Instantiating a 
predefined view within MacApp re­
quires assigning values for each of the 
view's fields . You can do this either pro-

Title 

cedurally or declaratively. 
To define a view declaratively, you 

create a view resource that basically de­
fines the characteristics of the intended 
Macintosh window by describing the 
root window and its subviews (which 
eventually include scroll and display 
views) . A view is described simply by 
listing options that correspond to the in­
stance variables defined for each view 
class supported within MacApp. 

ViewEdit (see reference 7) is a con­
struction set for interactively defining 
views and building view hierarchies. It 
lets you create individual views, define 
their characteristics, and place them in 
windows, thereby defining a view hierar­
chy. For example, in a typical view-edit­
ing scenario, the window might be made 
up of four views . Of these four, two sub­
views might be text views; the other two 
might be clusters (sets of buttons), each 
of which contains several nested sub­
views representing the contents of these 
clusters. 

This construction set includes three 
major tools.  The selection tool allows 
you to select a particular view for edit­
ing. You can edit the parameters of the 
selected view, which presents the possi­
ble settings for the topmost window, such 
as a "go away box," " stagger windows," 
and so on. The sketching tool allows you 
to create new views in a fashion similar 
to drawing a rectangle in MacDraw. For 
instance, you can add a pop-up menu 
view as a subview of the currently se-

continued 
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lected view using the sketching tool . Fi­
nally, a moving tool lets you modify the 
view hierarchy by grabbing views and 
dragging them into different areas . 

Glazier: An MVC Construction Set 
Experience with Small  tal k ' s  MVC 
framework revealed that the view-con­
troller pairs of interfaces dealing with 
standard (model) objects, such as lists, 
text, and code, were similar. This led to 

ser 

interfaces should be 

easily customizable by 

system designers and, 

more importantly, end 

users. 

the creation of a set of classes called 
pluggable views that factor out these com­
mon behaviors and let you specify them 
as parameters in an interface-creation 
message. The pluggable views automati­
cally create the view-controller pair for 
the intended model and thus are good ex­
amples of black-box frameworks. 

Application 

View 

� � �� 
1-- Volts = I *  R 

� �  
A changing variable value will cause 
the displayed gauge to change. 

Volts = I *  R 

Moving the gauge with the cursor wil l  
force the variable t o  change (which 
forces other variables, too). 

Figure 6: An illustration of constraints. 
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Glazier (see reference 8) is a construc­
tion set for interactively building win­
dows for Smalltalk's standard pluggable 
views. To create a new window, you 
select a standard pluggable view and 
specify its size and location. Glazier 
automatically creates the subclasses (of 
the corresponding pluggable view) to im­
plement the new window. You can then 
change the predefined standard methods 
inherited by the new class to achieve be­
havior specific to the application model . 

Glazier also provides the following fa­
cilities to manipulate the newly created 
window: adding subviews, or panes; add­
ing new instance variables to customize 
the new window's behavior; interactively 
placing, or relocating, the subviews; and 
interactively creating dependencies be­
tween instance variables and panes in the 
window to make it easier to manage 
changes . 

Constraints 
A novel approach for user-interface con­
struction sets is based on the notion of 
constraints (see reference 9).  In con­
straint programming, statements like x 
= y + z specify a relation between ob­

jects that must be maintained. Unlike 
conventional programming, this expres­
sion doesn't say that you obtain x's value 
from the current values of y and z

·
. 

Rather, it says that the values of these 
three variables must always be consistent 
with the equality that is expressed by this 
relation. 

A change in the value of x results in a 
change to one or both of y or z. A change 
to the value of y could be accommodated 
by changing the value of x, as in a con­
ventional system, or by changing z, or 
even by changing both. (Maintaining this 
relationship is the responsibility of the 
underlying constraint-satisfaction sys­
tem, not the programmer. )  

The two-way nature of  constraints 
means that a change to one dependent ob­
ject may cause changes in another object, 
with neither being in control . Thus, you 
could constrain a gauge appearing on the 
user's screen (see figure 6) so that its po­
sition matches the value of a variable in 
the currently running application. If the 
application changes the value of this vari­
able, the screen image is updated. Sym­
metrically, if the user moves the gauge's  
dial, the application's variable i s  altered 
to accommodate this change. 

Great Promise 
User-interface research is still in its in­
fancy. A mature technology implies user 
interfaces that can evolve to accommo­
date ever-changing interaction styles, 

techniques, and devices . Moreover, such 
interfaces should be easily customizable 
by system designers and, more impor­
tantly, end users. 

As you can see from looking back at 
figure 1 ,  the user has only one interface 
for an application. How can you achieve 
the flexibility of multiple interfaces 
without forcing users to become pro­
grammers? There is no answer yet, but 
the object-oriented paradigm shows great 
promise as the basis for achieving such a 
mature technology. • 
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OBJECT -ORIENTED PROGRAMMING 

The Next Step 
Object-oriented programming simplifies and speeds software 

development with the NeXT computer 's NextStep 

W ithout a doubt, 
designing soft­
ware for to-
d ay ' s  h ig h - •. .. .  

powered microcomputers is <· ...-· _,.-. 
more complicated than ever. :>:�:>:.: . . . -�·:.:· This is partially because the _.... 
new breeds of multitasking 
operating systems are so com­
plex, but also because it' s  so 
very difficult to design and 
test graphics-oriented user 
interfaces. 

Tom Thompson 

. ,  

OS/2 software design sched­
ules into confetti .  So NeXT 
concentrated on creating an 
object -oriented development 
environment that would sim­
plify the design and creation 
of the event-driven interface 
and allow easy access to the 
machine ' s  resources .  The 
tools to do this are part of 
NextStep, the environment in 
which every NeXT program 
lives. 

· 

A"' NextStep 
· To get a good picture of how 
: to write programs for the 

• ... �> .. ' NextStep environment, you 
·. , must first understand the en-

Both Macintosh applica­
tions and OS/2 programs use 
an event-driven paradigm at 
the core of their operation. 
This structure provides the 
f lex ib i l i ty  required of a 
graphical interface where you 
trigger an event (hitting a key 
or clicking on the menu bar 
with the mouse) at any given 
time or in any given order. 

1"':·!"'7'�, 

vironment itself. NextStep 
consists of four components: 
the W i ndow Server , the 
Workspace Manager, the Ap-

But this flexibility exacts a 
price: The code loop that 
manages the graphical inter­
face and processes these events-called 
an event loop-is complicated, and it re­
quires a steep learning curve to under­
stand how it works and how to design 
code to fit within it. Seasoned Mac and 
OS/2 programmers keep "skeleton" files 
handy that contain this basic event-loop 
source code. Designing a new applica­
tion then becomes a matter of fleshing 
out the skeleton file. However, it still 

ILLUSTRATION: ROBERT TINNEY © 1989 
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takes a considerable amount of time to 
organize an application's functions to fit 
within the framework ofthe skeleton. 

When NeXT introduced its computer, 
its designers faced the same situation. 
While the NeXT computer has powerful 
hardware, it also has a very complicated 
application environment: a multitasking 
Mach Unix kernel and the same event­
driven user interface that turns Mac and 

plication Kit, and the Inter­
face Builder. 

The Window Server man-
ages the low-level system 

functions. The Display PostScript inter­
preter embedded within it handles all 
drawing to the screen, and it manages 
hardware events generated by the mouse 
and keyboard. The Window Server han­
dles the events that deal with managing 
the display, such as moving windows, 
bringing them to the front, and resizing 
them. The Window Server forwards 

continued 
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events directed at applications, such as a 
mouse-click in a window, to the target 
application. 

The Workspace Manager operates at a 
higher level: It manages the files and ap­
plications on the system. It displays files 
in the current directory, lets you examine 
them, and, if you like, lets you delete 
them by dragging them to a "black hole" 
icon that operates like the Mac's  Trash­
can .  You start NeXT appl ications 
through the Workspace Manager, and 
applications are shown as icons that can 
be "docked" at the right of the screen. 

The Application Kit gives program­
mers access to the computer's many re­
sources. It accomplishes this by supply­
ing a library of 38 tested objects that 
provide services (see figure 1 ) .  Some ob­
jects are ready to use, while others you 
will modify to suit your needs. Some of 
these objects, such as Window, Button, 
and View, are visible on the display,  and 
others, such as Application, Speaker, 
and Archiver, are not. All of them, visi­
ble or not, help implement the basic 
functions that a NeXT application needs 
to run. 

The Interface Builder (called IB for 
brevity) application serves several im­
portant functions during application de-
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sign. First, it lets you prototype and build 
the application' s  user interface. You do 
this either by using existing objects from 
the Application Kit or by creating custom 
objects and describing their interface. IB 
uses a powerful and intuitive visual in­
terface that reduces this chore to a series 
of mouse-clicks and keystrokes. 

Second, IB lets you modify the con­
tents of instance variables. By modifying 
specific instance variables, you visually 
determine the connections between user 
interface objects and the application 
code. That is, you decide what object re­
ceives the message emitted by a specific 
control object. 

Finally, IB creates a description file 
that describes these objects and their in­
stance variables. This file is used at run 
time to actually establish the appearance 
of the interface and the message connec­
tions between the various objects, as de­
scribed in your session with lB . 

You construct a NeXT application by 
first using IB to design and test a user in­
terface. Then you determine what under­
lying objects you need to satisfy the ap­
plication's  design requirements. Finally , 
you implement these underlying objects. 
In situations where you must write 
unique code to implement application-

specific functions, you use an Objective­
C preprocessor originally developed by 
Stepstone Technologies and an ANSI C 
compiler  b u n d led wi th  the NeXT 
computer. 

Where the application must draw to 
the screen or deal with a user event, you 
normally use the objects provided in 
NeXT's Application Kit. It's  important 
to note that the source code for these ob­
jects is not provided, but the great flexi­
bility of the object-oriented design and 
the IB allows you to modify the behavior 
of these objects without having to edit 
and compile their original source code. 

It's in the Objects 
Many of the Application Kit's objects, 
such as Font and Window, will be famil­
iar to a Mac programmer, and in many 
respects they serve the same purpose. 
They should not be confused with Mac 
resources, however. The characteristics 
of these objects are unique to the Next­
Step environment, and some require fur­
ther explanation. 

The Application object provides the 
fundamental support structure for an ap­
plication' s  execution. The Application 
object establishes the application's  con­
nection to the Window Server. It reads 

Figure 1 :  The 38 objects in the NextStep Application Kit. These objects provide the core functions that an application 
needs to run. 
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the IB description file and instantiates 
the application's  objects and their in­
stance variables based on this file ' s  
contents . 

The Application object also manages a 
list of all the windows used by the pro­
gram. Each application must have one, 
and only one, Application object. 

The Application object's function is 
analogous to the event-loop skeletons 
used by Mac and OS/2 programmers . It 
receives events from the Window Server, 
translates them into event messages, and 
then passes these messages to the appro­
priate objects to handle them. As an ex­
ample, for a window event (say, a mouse­
click inside a window) , the Application 
object receives the event from the Win­
dow Server and translates it into an event 
message. This message gets passed to the 
Window object associated with the 
event. The Window object might then 
pass this message to objects visible in the 
window.  A Panel is a special type of 
Window object used to present dialog 
boxes or menus. 

These visible objects in either Win­
dows or Panels are called Views. As fig­
ure 1 shows, many of the objects in the 
Application Kit are direct or indirect 
classes of View. 

A View object supplies the framework 
for drawing in a window and the methods 
for acting upon event messages dis­
patched to them. Views define the loca­
tion, size, and orientation of the Post­
Script coordinate system that they draw 
within. The View object also handles any 
image clipping. Since a View uses float­
ing-point PostScript coordinates,  it's 
easy to translate, scale, rotate, or flip the 
image's coordinate system. 

Since all classes of View are visible, a 
View must define a mechanism to draw 
itself on the screen. This mechanism is 
the display method. Display first saves 
the current PostScript state. Then it sets 
up the temporary coordinate system that 
the View uses to draw in the window and 
its clipping area. 

Next, a method containing Objective­
C code and PostScript commands called 
drawSelf : :  draws the View's image. 
Display then sends display messages to 
Views that it owns, called subviews, in­
forming them to draw themselves. When 
the subviews finish, display restores the 
previous graphical state and exits. 

Although subviews have their own 
local coordinate system, they operate 
within the coordinate system of the 
Views that own them, called superviews. 
All Views in the window are ultimately 
owned by a single View, called a content­
View. This relationship between Views 
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and their subviews becomes a hierarchy 
that determines the order in which Views 
get drawn and how they receive event 
messages. 

Th i s  V iew h ierarchy becomes a 
powerful tool for managing images in a 
window. For example, suppose a View 
object is an aircraft control panel that has 
subviews composed of gauges and 
switches. If the coordinates of the control 
panel View change, the coordinates of 
the gauges and switches change as well .  

A s  another example, suppose you 
want the control panel to display itself. 
You send a display message to the win­
dow that owns the control panel . The 
window redraws itself, then sends a 
display message to the control panel. The 
control panel View calls its drawSelf : : 
method that redraws its image. The con­
trol panel View then sends the display 
message to each of its subviews, and they 
in turn execute their drawSelf : : meth­
ods. In this way the entire control panel, 
gauges and all, is redrawn. 

The Responder object supplies a safety 
net of default behavior for event messages 
should objects in your application fail to 
do so. It does this by defining methods 
for every event message. The action these 
methods take is to pass the event message 
to whatever object is defined as the "next 
responder , "  which by default is  the 
View's superview. 

Since many of the visible objects in­
herit the Responder's behavior, it sup­
plies the logic by which Views deal with 
events. For certain events, a View might 
have methods that override the Respond­
er's behavior. However, for events for 
which the View has no corresponding 
methods, the Responder's behavior takes 
over: The View passes the message up 
the View hierarchy until an object deals 
with it. You normally don't use the Re­
sponder object yourself. 

Also be aware that all Control objects, 
such as a slider, override much of the de­
fault behavior defined by Responder. 

Bitmap, Control, and Text Objects 
The Bitmap object stores the bit map of 
an image. You use the Bitmap object to 
display static images, such as pictures or 
icons. It's also useful for storing com­
plex images that must be drawn quickly 
many times. 

For example, suppose you have an in­
tricately shaded View object called Mol­
ecule that you plan to use in a chemistry 
demonstration application. As part of the 
demo, you want the molecule's image to 
bounce rapidly around the screen. To do 
this, you use PostScript commands to 
render the image into a Bitmap. 

In Molecule's drawSelf : :  method, 
you "composite" the Bitmap to various 
locations inside your View. Compositing 
consists of the fast multibit pixel opera­
tors added to Display PostScript by 
NeXT. This way, you use the Bitmap to 
move the molecule's image about the 
screen and avoid the computationally ex­
pensive task of executing Molecule's  
PostScript commands to redraw it  each 
time. 

Control objects implement visible con­
trols ,  such as radio buttons,  switches, or 
sliders. They use another object called a 
Cell that knows how to draw the control 
and "highlight" it (i .e. , darken and then 
lighten the control's image) in response 
to a user event. Cells also save the Con­
trol ' s  target and action information 
(more on this later) . 

The Control object itself handles 
mouse track ing when it receives a 
mouse-down message, and it issues an 
action message in response to a subse­
quent mouse-up or mouse-down event. In 
the case of a slider control, for example, 
the Control object uses the Cell to display 
the slider's  image and move it in re­
sponse to mouse events. The Control ob­
ject sets the range of values-perhaps 
representing voltages-that the slider 
emits and directs these values to the ap­
propriate target object, which in turn ex­
ecutes a particular action method. 

A Text object, not surprisingly, deals 
with ASCII text. The amount of text that 
can be stored in it is limited only by avail­
able memory. The Text object also stores 
information that describes the typefaces 
and point sizes used throughout the text. 
Text implements basic text-handling ca­
pabilities such as text selection (the por­
tion of text chosen is highlighted), cut, 
copy, and paste operations. Text objects 
can also read and write Microsoft's  RTF 
(Rich Text Format) files. 

Perhaps one of the most powerful ob­
jects in the Application Kit with regard to 
application design is the Archiver object. 
The Archiver object lets you write an in­
stance of a NeXT application and all its 
objects to an archive file on disk. It also 
reads an application from an archive disk 
file into memory. 

It's important to note that all instance 
variables in each object are saved in this 
archive operation. This means that when 
the archived program is read back into 
memory, the values of its instance vari­
ables are recovered. In other words, the 
entire state of the application at the time 
it was archived is restored. 

For example, say you're working on a 
manuscript using a text editor applica­
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tion. You've got a window of a certain 
size and position on the screen opened to 
a Text object with the text you see here 
stored in it. It's late, and you decide to 
stop work. For this particular applica­
tion, when you tell it to quit, it issues an 
archive message to all its objects. The 
Window object saves its size and screen 
location in its instance variables.  The 
Text object archives the text you've just 
entered, plus information on the various 
fonts you used, what part of the text was 
visible in the window, and even what sec­
tion of text was highlighted for a planned 
cut-and-paste operation. 

Since every Application Kit object 
knows how to archive itself, this makes 
for an extremely clean application de­
sign: You don't have to write special 
code to save user preferences or restore 
the application's  state to the last session 
in which it was used. 

Since only instance variables are ar­
chived, however, you should avoid the 
use of global variables in an application. 
If you happen to write an object with un­
usual storage requirements, you should 
provide methods to properly archive and 
restore the state of the object. While Ob­
jective-C provides an archiving mecha­
nism for object-oriented programs,  
NeXT implemented its own archiving 
functions in this object. 

When to Speak, When to Listen 
The Speaker and Listener objects pro­
vide an object-oriented interface on top 
of Mach's  interprocess communication 
system. Both of these objects have a num­
ber of methods that translate messages 
into the Mach IPC protocol. Speaker and 
Listener are used to send messages be­
tween applications and also can be used 
to implement high-level interprogram 
communications. 

For example, when you call the "De­
fine" function from within a NeXT ap­
plication to look up a word, its Sender ob­
ject opens a connection to the Webster' s  
application. Then a Define message i s  
sent in IPC format, which has a character 
string that contains the word in question. 
Webster' s  Listener has a method that 
looks for such messages. When it re­
ceives · the message, a search begins 
based on the word embedded in the mes­
sage. When the search ends, the Web­
ster's application opens a window that 
displays the results ofthe search. 

Putting It Together 
As you can see, the Application Kit has a 
number of highly useful objects. The 
next thing a programmer must do is as­
semble these objects into a working ap-
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plication. NeXT's IB application lets you 
do this, and do it quickly. As stated earli­
er, it's used both to build the user inter­
face and to establish how the objects 
communicate with one another. 

I 'll start with the user interface. You 
select a visible object to be used as a con­
trol, perhaps a button, from a library of 
control objects presented by lB. Using 
the mouse and keyboard, you alter the 
button's dimensions (you might make it 
bigger) and text display (changed from 
"OK" to "Save File"). 

For IB to operate on visible objects 
this way, the objects must be designed 
carefully. The object ' s  drawSelf : : 
method must use instance-variable values 
and not hard-coded constants. This lets 
you drag an object about on the screen 
where you want it and then adjust its size. 

IB also allows you to modify the 
values of instance variables in an object. 
This lets you change the name of the But­
ton in the example above. But this capa­
bility brings me to IB's second function: 
You can change the linkages between an 
application's  interface and the objects 
within it. 

The normal course of communication 
between control objects and application 
objects is through a target/action para­
digm. That is, an event on a control ob­
ject-that button you just built-sends an 
action message ("save file") to a target 
object. The target object responds by ex­
ecuting the action method that saves your 
data to a file on the disk drive. 

This target/action paradigm lets you 
design precise message routes between 
the user interface and the methods that 
handle the work. More important, it lets 
you use IB to change these routes to dif­
ferent objects at a later date. You do this 
by modifying the instance variables that 
determine these connections. 

To see how this is done, I'll give you a 
closer look inside a Control object-spe­
cifically, a Cell. Recall that Cells store 
target and action information. This is 
done with two i nstance variable s ,  
named, appropriately, target and ac­
t ion. Target indicates what object to 
notify when the proper event occurs, and 
action is the action message to be sent. 
As an example, suppose you click on that 
"save file" button. The Button's mouse­
down method highlights the button . 
When a mouse-up event occurs, the But­
ton dispatches the message stored in ac­
t ion to the object whose name is stored 
in target. 

IB presents a Connect window that lets 
you define the target/action relationship 
between objects . You select the objects 
you want to work with by dragging their 

images to either a Sender or a Target slot 
in the Connect window. For the object 
designated as a Target, the Connect win­
dow shows you a list of the object's action 
messages as text. You can't modify the 
message names from .the Connect win­
dow, but you can choose which message 
the Sender emits from this list. If you 
now drag an object into the Sender slot 
and click on the "patch cords" that con­
nect the two slots , the patch cords close, 
indicating that the target/action relation­
ship is established. You can optionally 
have the target object direct output to an­
other object, perhaps a gauge. 

IB' s technique of visually establishing 
the message routes in an application is 
simple yet powerful .  It makes the pro­
grammer's job of designing the connec­
tions between the user interface and the 
application code easy. 

Run-Time Binding 
Making life simpler for the programmer 
required a carefully thought-out design 
for NeXT software. As you can see, this 
design relies heavily on object-oriented 
programming to make it work. However, 
additional effort goes on behind the 
scenes to supply the flexibility IB pro­
vides in making target/action message 
connections .  

When you compile an  object, the char­
acter strings that make up the object's 
messages are stored in a local message 
table. The compiler also produces two 
other tables. The first is a selector trans­
lation table that maps a unique binary se­
lector code to the character string that 
represents the message. The second table 
is a message dispatch table that contains 
pointers to every method defined in the 
class. The selector codes in the selector 
translation table serve as a run-time ref­
erence to the method names in the mes­
sage dispatch table. At run time, this 
message dispatch table plays the crucial 
role of directing· an object's action mes­
sage to its target method. 

Recall that when you work on an Ap­
plication object with IB, the target-action 
connections and their messages a re 
stored in IB's definition file. As the ap­
plication starts, these definitions are 
loaded by the Application object. The 
run-time system uses the definitions to 
establish the contents of each Control' s  
target and action instance variables. 

When an event occurs, the affected 
Control translates the message stored in 
action into a selector code. The selector 
code is sent to the target object, as deter­
mined by the contents of target. The 
system then searches the message dis­
patch table of the target object for the se-
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lector code that was emitted by the Con­
trol. Now you see the reason for the 
selector code: It' s  faster to do a binary 
comparison than the character-by-char­
acter comparison required if the actual 
text of the message strings was used for 
the search. If a match occurs, the corre­
sponding pointer in the message dispatch 
table directs the thread of execution to 
the appropriate method. If there is no 
match, the search resumes in the mes­
sage dispatch table of the object's super­
class. This mechanism for establishing 
links between the messages and their tar­
gets at run time is known as run-time 
binding. 

The benefits of run-time binding are 
twofold. First, it lets objects send mes­
sages to other objects without regard for 
the target's  class until run time. Second, 
it permits modification of the applica­
tion's user interface without recompiling 
the application. The price you pay for 
this binding mechanism is performance: 
It takes about twice as long for a target 
method to receive a message versus using 
a subroutine call. Considering the power 
of the NeXT computer and the flexibility 
in designing the application interface, 
this trade-off is reasonable. 

NextStep makes extensive use of ob­
ject-oriented programming concepts. 
First, OOP packages code into function­
al modules that can be effectively used 
without knowledge of their contents (the 
"black box"). For example, the intricate 
event-loop code that manages the user in­
terface is encapsulated in the Application 
object. 

Class inheritance allows Application 
Kit objects to "borrow" behavior, as 
from the Responder object. Inheritance 
also lets programmers customize exist­
ing objects for unique behavior without 
writing the object from scratch. 

Finally, run-time binding provides a 
powerful but flexible means to simplify 
application design without whiling away 
the hours compiling source code. Next­
Step uses all these aspects of OOP to pro­
vide a revolution in software design . 
While I've only watched NextStep being 
used, I'm eagerly looking forward to the 
chance to try it myself. • 
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Actor 
A single-inheritance language 
that can be incrementally 
compiled 

The Whitewater Group 
Technology Innovation Center 
906 University Place 
Evanston, IL 60201 
(312) 491-2370 
Inquiry 988. 

AdaFiow 
A software-design tool 
for Macintoshes doing Ada 
systems design 

Iconix Software Development, 
Inc. 
2800 28th St. 
Suite 320 
Santa Monica, CA 90405 
(213) 458-0092 
Inquiry 989. 

Analyst 
Assistant 
Humble 
A variety of Smalltalk 
applications 

Xerox Special Information 
Systems 
250 North Halstead St. 
P.O. Box 5608 
Pasadena, CA 91 107 
(81 8) 351-2351 
Inquiry 990. 

Color Smalltalk 

Tektronix, Inc. 
P.O. Box 500, MIS 50-470 
Beaverton, OR 97077 
(503) 627-1497 
Inquiry 991. 

C_Talk 
A software-development 
environment that has both C and 
Smalltalk language features 

CNS, Inc. 
7090 Shady Oak Rd. 
Eden Prairie, MN 55344 
(612) 944-0170 
Inquiry 992. 
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Designer C + +  
A development environment 

Oasys, Inc. 
230 Second Ave. 
P.O. Box 8990 
Waltham, MA 02254 
(617) 890-7889 
Inquiry 993. 

Eiffe1 
A software-engineering language 
and environment 

Interactive Software 
Engineering, Inc. 
270 Storke Rd. 
Suite 7 
Goleta, CA 93 1 17 
(805) 685-1006 
Inquiry 994. 

GAIA 
An Ada environment framework 

Honeywell Systems and 
Research Center 
3660 Technology Dr. 
Minneapolis, MN 55418  
(612) 782-7599 
Inquiry 995. 

G-BASE 
A DBMS for lisp and Unix 
machines 
G-LOGIS 
A programming language 

Graphael, Inc. 
255 Bear Hill Rd. 
Waltham, MA 02154 
(617) 890-7055 
Inquiry 996. 

GemStone 
A multiuser DBMS 

Servio Logic Development Corp. 
15025 Southwest Koll Pkwy. , 1 A  
Beaverton, OR 97006 
(503) 644-4242 
Inquiry 997. 

IRIS 
A database research prototype 

Hewlett-Packard Laboratories 
P.O. Box 10490 
Palo Alto, CA 94303 
(415) 857-4233 
Inquiry 998. 

KnowledgePro Objective-C 4.0 
An object-oriented language, The Objective C Compiler 
expert system, and hypertext ICpak 201 Graphical User 
system Interface 

Knowledge Garden Objective-C Interpreter 

473A Malden Bridge Rd. The Stepstone Corp. 
Nassau, NY 12 123 75 Glen Rd. 
(518) 766-3000 Sandy Hook, CT 06482 
Inquiry 999. (203) 426-1875 

Inquiry 1004. 
Labview 2.0 
An icon-based graphical Papillon 
programming language for Traveling Software, Inc. 
the Macintosh 18702 North Creek Pkwy. 
National Instruments Corp. Bothell, WA 980 1 1 
12 109 Technology Blvd. (206) 483-8088 
Austin, TX 78727 Inquiry 1005. 
(512) 250-9 1 1 9  
Inquiry 1000. Prograph 

A pictorial dataflow language 
Layout TGS Systems, Inc. 
A software-development system 1 127 Barrington St. 
and hypertext product Suite 19 
Matrix Software Technology Halifax, NS 
Corp. Canada B3H 2P8 
One Massachusetts Technology (902) 429-5642 
Center Inquiry 1006. 
Harborside Dr. 
Boston, MA 02128 Smalltalk/V 
(617) 567-0037 Smalltalk/V 286 
Inquiry 1001. Smalltalk/V MAC 

Languages and development 
MacApp environments 
A Macintosh application- Digitalk, Inc. 
development framework 9841 Airport Blvd. 
Apple Computer, Inc. Suite 604 
20525 Mariani Ave.  Los Angeles, CA 90045 
Cupertino, CA 95014 (213) 645-1082 
( 408) 973-483 1 Inquiry 1007. 
Inquiry 1002. 

Smalltaik-80 
Max2 A development language and 
OOPS board for ATs environment 

International Meta Systems, Inc. Cynergy 

23844 Hawthorne Blvd. An interactive programming 

Suite 200 environment for C+ + 

Torrance, CA 90505 Navigator 

(213) 375-4700 A graphical user interface 

Inquiry 1003. ParcPlace Systems, Inc. 
2400 Geng Rd. 
Palo Alto, CA 94303 
(415) 859-1000 
Inquiry 1008. 



The C + +  Compiler 

Zortech, Inc. 
366 Massachusetts Ave. 
Suite 303 
Arlington, MA 02174 
( 617) 646-6703 
Inquiry 1009. 

The Oregon C + +  Software 
Development Environment 

Oregon Software, Inc. 
691 5  Southwest Macadam Ave. 
Suite 200 
Portland, OR 972 19 
(503) 245-2202 
Inquiry 1010. 

The Smalltalk Collection 
A library of Smalltalk 
applications and classes 

Knowledge Systems Corp. 
2000 Regency Pkwy. 
Suite 270 
Cary, NC 275 1 1  
(919) 481 -4000 
Inquiry 1011. 

Books and Literature 

Trellis/Owl 
A programming language and 
development environment 

Digital Equipment Corp. 
Three Results Way 
P.O. Box 1003 
Marlborough, MA 01752 
(508) 467-4806 
Inquiry 1012. 

Vbase 
A database with integrated 
languages 

Ontologie, Inc. 
47 Manning Rd. 
Billerica, MA 01821 
(508) 667-2383 
Inquiry 1013. 

The Object-Oriented Programming, Systems, Languages and 
Applications (OOPSLA) '88 Conference Proceedings. The Association 
of Computing Machinery ( 1 1 West 42nd St. ,  New York, NY 10036). 

Shriver, Bruce, and Peter Wegner, eds. Research Directions in 
Object-Oriented Programming. Cambridge, MA: The MIT Press, 
1987. 

The Smalltalk/V Tutorial and Programming Handbook. Digitalk, 
Inc. (9841 Airport Blvd . ,  Suite 604, Los Angeles, CA 90045).  

Stroustrup, Bjarne. The C+ + Programming Language. Reading, 
MA: Addison-Wesley, 1987. 

Weiner, Richard S. ,  and Lewis Pinson. Introduction to Object 
Oriented Programming and C+ + .  Reading, MA: Addison-Wesley, 
1988. 

Weiner, Richard S.,  and Lewis Pinson. Introduction to Object 
Oriented Programming in Smalltalk. Reading, MA: Addison-Wesley, 
1988. 

Circle 295 on Reader Service Card 

SVS FORTRAN-386 
The Real World Solution 

• Supports Intel 80287180387 & Weitek Coprocessors 

• 100% Royalty Free License on Developed Software 

• Free DOS Support Library with Source Code 

• Accesses up to 16 MBytes of Memory 

• Source Level Symbolic Debugging 

• Uses 32-bit Instructions 

Put the full power of the 80386 
into your programs. Using SVS 
FORTRAN-386 compiler & 
Phar Lap's 386 Linker you can 
break DOS's I 6-bit instruction 
and 640K memory limit. With 
S V S you can cut a typical 
program's run-time in half, while 
using up to 1 6  Megabytes of 
memory. 

Prices: 
SVS FORTRAN-386 ..................... $695 
SVS PASCAL-386 ........................ .$695 
Phar Lap-386 ASM/LINK .......... $495 
Scitech Scientific Package* .......... $325 
Scitech Plotting Package .............. $325 
Maintainability Analysis Tool. ..... $895 

• with Source Code 

For more infonnation call: 
1-800-346-5159 

In CA call (415) 960-5931 

Industrial Control Systems 
Intelligent Terminals 

Supporting Software Tools: 
• Maintainability Analysis Tool 
• Scitech Plotting Package 
• Scitech Scientific Package 

The Scientific Package includes 
mathematical routines which are 
compatible with the IBM Scientific 
Library found on mainframe 
computers. It also includes matrix 
operations, Fast Fourier Transform 
(FFT) and many statistical routines. 

- --- -- --w• •• ---------·· .............. "" 
Science Applications 

International Corporation 
5150 El Camino Real. Suite C-31 

Los Altos, California 94022 

Diskless sy:s:te;ms;.�,,�rr"ri 
For the IBM 

PC, XT, AT, PS/2 
and PC DOS • or MS DOS • 

SOLID STATE DISKETTE AND DRIVE EMULATORS 

New Dual Disk Models 
• NEW PCE/2 Dual disk model-up to 1 .2MB of read only 

EPROM memory or 770K of EPROM as the primary ""boot"" 
diskette with a secondary diskette with up to 770K of 
SRAM of read/write memory. 

• NEW PS/2 Dual disk model-up to 1 .44MB of read only 
EPROM memory as the primary ""boot"" diskette and a 
secondary diskette with 1 28K of SRAM read/write memory. 

ROMDISK PCE MODEL STANDARD FEATURES 
• In-board and interchangeable Cassette models using 

EPROM. Flash EPROM and SRAM technology. 

• On-board EPROM programmer-simply copy a diskette to 
program the EPROMs. 

• Two Autoboot modes. a File (read) and a Programming mode­
automatic disk drive designation set-up during booting. 

• Flash EPROM models are electrically eraseable. SRAM models 
are battery backed. EPROM models are ultraviolet eraseable. 

• List prices with memory ICs from S29S. Oatil prices and 
models available OEM with or without memory lCs. 

� 2837 Nort�F�rv�!�v�� S�.�a��N 551 1 3  [ffil � 612/631-9512 Fax 61 2/631-9508 ·-
• IBM PC. XT. AT. PS/2 and PC DOS are trademarks of IBM; MS DOS is a trademark of Microsoft 
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Seven great reasons 
to join BIX. 

The on-line service 
for computing professionals 

*Over 200 microcomputer­
related conferences: 

Your BIX subscription connects you with 
experts on Macintosh, IBM PC and 

compatibles,  the Apple II family, Amiga, 
Atari, and UNIX machines .  Join our OS/2 

conference and learn about the new present­
ation manager. 

*Microbytes daily-the award winning 
on-line news service: 
Get up-to-the-minute industry news and new 
product information covering the IBM, 
IBM-compatible, Apple Macintosh and 
workstation markets . 

*The full text of BYTE Magazine: 
Each month BIX publishes the complete text 
of BYTE available on-line before the magazine 
is printed. Plus each issue since August 1988 
is available for searching. 

*Vendor support: 
Hundreds of hardware vendors and software 
publishers use BIX to support their products . 
Get answers about new releases and tips on 
how to use products . 

*Software libraries: 
Including libraries for PCs, Macs, Apple II, 
Amiga and Atari. Join the "FromByte" area 
to get listings from BYTE articles. 

*Electronic mail: 
BIX is the only service that offers binary mail 
attachments. Now you can send spreadsheets, 
pictures, word processing documents, or desk­
top publishing files. You can even use BIX mail 
to distribute software updates. 

, ,, 
*New menu interface: 
The new BIX menus provide a convenient 
map of the system and include powerful 
options like the BIX Index where you can 
search all the BIX conferences. The Quick 
Download option will collect all of your mail 
messages and new conference messages and 
send them to you saving valuable on-line time. 

• • 
What BIX costs: How you pay 
One time registration fee:  $39 

Hourly Charges: 
Off-Peak Peak 

• 

(Your time 7PM-6AM 6AM-7PM 
of access) $11 $20 
Charge to Visa, Mastercard, American 
Express or ask about our corporate billing. 

BIX Help Line 
800/227-2983 
603/924-7681 in New Hampshire 

Join BIX right now: 
Set your computer's telecommunications 
program for full duplex, 8-bit characters, no 
parity, 1 stop bit. Call 800/336-0149 and ask 
for your local Tymnet number. Dial Tymnet 
and respond as follows: 

Tymnet Prompt: 
[x] [xx] or terminal identifier 
login: 
name: 

You Enter 
a 
bix 
new 

After you register on-line you get the BIX 
Main Menu and you can begin to explore the 
exciting world of BIX. 

111X 
One Phoenix Mill Lane , Peterborough, NH 03458 1 -800-227-2983 + In NH (603) 924-768 1 
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BIX CALENDAR 

M A 
WEDNESDAY, 3/8 

MARCH 
Display this month's 
BIX activities: 

Michael Ward, Moderator, Libraries Conference; Computers in Libraries , 1 1  PM EST 
(join libraries/cbix) 

SUNDAY, 3/12 
Larry Loeb, Editor, Mac Exchange; The Academic Mac (Macs in colleges) , 9PM EST 
(join mac.novice/cbix) 

TUESDAY, 3/14 
Don Osgood, Consultant, Eagle Engineering, Inc . ; The Workhorse AT, 9 PM EST 
(join ibm. at/cbix) 

THURSDAY, 3/30 
Gary Kendall, Group Moderator, Operating Systems; Large Databases , 1 1  PM EST 
(join dbms/cbix) 

Focus on Object-Oriented Programming 
Follow-up discussions and code samples support­

ing this month's In-Depth section on object-oriented 
programming (OOP) will be held in the following 
conferences: 

Smalltalk Conference 
(Language Group Menu) 

Topic 

expert . forum 
goodies 

literature 
appprog 

oopsla 

macst 

st87 

visprog 
novice 

Description 

Experts discuss OOP Concepts 
Small talk source code that can 
be downloaded 
Citations from journals about OOP 
Applications programming in 
object-oriented languages 
News from the OOPSLA 
Conference 
Macintosh Smalltalk 
implementations and applications 
The new Smalltalk standard (aka 
Virtual Image 3) 
Visual Programming 
Questions and answers for 
novice Smalltalkers 

NeXT Conference (Computers Group Menu) 
prog 

devl 

soft 

code 

Discussion of software development 
on the NeXT system 
Third-party development on 
the NeXT 
Software components (Mach, 
NextStep, applications) 
Source code for programs 
and applications 

Circle 450 on Reader Service Card 

C.Plus.Plus Conference 
(Language Group Menu) 

compilers 

tools 
methods 
oem 
tech .help 

philosophy 

hacks 

translators 

A discussion of commercial C + + 
compilers and their features 
A discussion of C + +  libraries, etc. 
How should C + + be constructed? 
Discussions with C + + vendors 
The place to come with your 
C + + problems 
Discussions of C + + 's multi­
paradigmatic abilities 
A place to put or discuss C + + 
hacks, "tricks" or helpful hints 
A discussion of C + + translators 
and their features 

OOD Conference (Object-Oriented Design) 
(Language Group Menu) 

define. object 

languages 
bibliography 

oo.design 

What is the actual definition of 
an object? 
What is OOP? 
Object-Oriented literature in the 
public domain 
Object-Oriented Design methods 

Object-Oriented Resources on the BIX 
Vendor Support Group 

The Whitewater Group • Knowledge Garden 
Digitalk, Inc. • Zortech, Inc. 

Ell X 
One Phoenix Mill Lane + Peterborough, NH 03458 
1-800-227-2983 t In NH (603) 924-7681 

. 
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COVER STORY 

BATTLE 
OF THE 
CHIPS 

Frank Hayes 



COVER STORY 

he 80286 pro- 80286 versus 80386 
cessor is the 
chip that not 
so long ago 
brought AT­

class computers more power 
than PC-compatible machines 
had ever produced before. But 
is it outmoded and obsolete 
now? Has it been replaced by 
the 80386 and its low-speed 
cousin, the 80386SX? 

Is the battle 
between the /nte/ 80286, 

80386, 

Ironically,  when an 80286 
and an 803 86 are running 
DOS programs at the same 
speed, they achieve roughly 
the same performance. When 
I ntel f irst  introduced the 
80386 ,  it ran substantially 
faster than the 80286s that 
were available at the time. But 
with AMD's  16-MHz 80286 

and 80386SX 
just a family feud? 

That's  what Intel (which 
and Harris's 20-MHz chip, 
the 803 86 no longer has the 

designed all three chips and is 
the exclusive manufacturer of 
the latter two) has been sug­
gesting ever since it intro­
duced its new generation of 
chips. After all, says Intel, 

Or does it make a difference 
to you ? 

advantage that its wider regis­
ters once gave it. Either CPU 
can run OS/2, as well as all 
MS-DOS software. 

the 80386 clocks faster, ad-
dresses more memory, and 
runs more software than the 
80286. 

But in recent months, two 
other companies that make 
80286 chips, Advanced Micro Devices and Harris Semicon­
ductor, have been singing a different tune. Both companies 
have speeded up the 80286 to what were previously 80386-only 
speeds . Harris's fastest 80286 CPU runs at 20 MHz (faster 
than the 80386SX and as fast as many 80386s). AMD's fastest 
chip is a 16-MHz 80286, but the company expects to be making 
a 20-MHz chip next year-and both AMD and Harris expect to 
create a 25-MHz version within a year. 

The two chip makers aren't alone in singing the praises of the 
80286: 

Gordon Campbell of Chips & Technologies says the 80286 is 
"hands down the most effective in the industry. "  "We'll see a 
10-year life cycle for the 80286, and almost 10 years of 
growth, "  says Campbell .  

Joel Jew itt of  Eve rex says that "the demand for 80286 proces­
sors (the high-end ones) will remain strong,"  since their per­
formance capabilities are comparable to the 80386, and their 
price/performance ratio is much better. 

Andrews Czernack of Zenith points out that low-power ver­
sions of the 80286 are perfect for portables. 

Russ Werner of Microsoft says the 80286 is the least expen­
sive chip with the power to run graphical interfaces and multi­
tasking. 

Larry Fortmiller of AST sees another perspective: "Buying 
an 80386SX is a political decision, not a technical one. People 
are asking their DP managers for 80386 machines; the pressure 
is on to get them, even when a fast 80286 would probably be 
more than adequate. The 80386SX lets a manager put an 80386 
on the desks of people who don't really need the full power of 
an 80386 but who think that they have to have the latest 
hardware. "  

But while 80286 chip and clone makers fight to win back the 
hearts and minds of users who want the very newest-and Intel 
and 80386 clone makers fight to keep them to themselves-the 
real advantages of each chip may be getting lost in the shuffle. 
There are advantages to each CPU-and the newest isn't always 
the best. 

But the two chips aren 't 
identical by any means. The 
80386 can run all the soft­
ware that the 80286 can, but 
the converse isn't true. True 
power users want the ability 
to do real multitasking. Even 
though there are versions of 

Xenix and other multitasking operating systems for the 80286, 
multitasking doesn't become really secure until the processor 
is designed for it. 

It is not an easy task to make the 80286 perform multitasking 
or mode switching (moving between protected mode and un­
protected mode) . The mode is determined by the logic of one of 
the processor pins when the processor is either powered up or 
reset. The BIOS can specify the state, but you can change the 
mode only by resetting the 80286. Jerry Pournelle describes the 
process this way: "You have to clunk it over the head and knock 
it out. When it's waking up-but before it realizes it's been re­
set-you shout: 'Stop! Stop! Don't reset! It's all a terrible 
dream. ' "  

The 80386, on the other hand, is designed for simultaneous­
ly running multiple operating systems with multiple protected­
mode virtual 8086s (for each MS-DOS process) and, at the 
same time, a real-mode 80386. The 80386 processor handles 
memory management far more efficiently and with greater 
flexibility than the 80286 does. 

These might seem like strong reasons to choose an 80386 
machine. And they are, if you require efficient multiprocess­
ing. But most application programs do not require the features 
of the 80386 if they are run in the traditional PC manner, one at 
a time. 

According to both AMD and Harris, when you run a typical 
application on an 80386, it' s  likely to be slower than on an 
80286. Because of design differences between the two CPUs, 
that may be true-in theory. But a BYTE Lab comparison of 
computers built around both chips indicates that if there's  a dif­
ference, it's very slight. A 20-MHz 80286 is just about the 
same as a 20-MHz 80386. 

What Makes Fast Fast? 
However, there are other factors besides CPU speed that can 
affect how fast a computer runs software. One is the speed of 
memory-how many CPU wait states the RAM requires to 

continued 
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The 803 86 Power Users 

I f your plans include any' of the fol­
lowing, you need an 80386 machine: 

• Unix V/386, from Interactive (Santa 
Monica, CA), and Locus, Microport, 
and Xenix-386, from SCO (Santa Cruz 
Operations, Santa Cruz, CA). These all 
require the Intel 80386 to run: They are 
licenses of the Unix operating system 
that have been specifically designed to 
take advantage of the multitasking 
strengths of the 80386. Each publisher 
also offers either Merge 386 or VP/ix, 
which are extensions to the operating 
system that allow it to run multiple vir­
tual 8086s with MS-DOS concurrently 
with Unix. Unix is a multiuser operat­
ing system that provides for facilities 
similar to a LAN' s but without many of 
the hardware expenses and hassles. 
• Windows/386, from Microsoft (Belle­
vue, WA). The 80386 version of this 
well-known DOS extender takes full 
advantage of the 80386, offering true 
multitasking. This product is as close to 
Presentation Manager as you will get 
without running OS/2. 
• VM/386, from IGC (Santa Clara, 
CA) . This is another, less graphically 
oriented way of using the 80386 to run 
concurrent DOS applications. 
• DESQview 386, from Quarterdeck 
(Santa Monica, CA) , is the most popular 
DOS extension for multiprocessing. 
• Concurrent DOS 386, from Digital 
Research (Monterey, CA), the origina­
tors of the CP/M operating system and 
GEM. It lets you attach as many as nine 
terminals to the 80386 machine. Each 

Ben Smith 

terminal can be running a separate DOS 
product. This is actually multiuser, 
multitasking DOS. 
• PC-MOS/386, from The Software 
Link (Atlanta, GA).  This is another 
multitasking DOS that uses special dot 
(.) prefixed commands to manage the 
tasks. 
• Omniview, from Sunny Hill Software 
(Seattle, WA).  This one is especially 
well suited to working with networks, 
and it also takes advantage of the multi­
tasking abilities ofthe 80386. 
• Theos 386, from Theos Software 
Corp. (Walnut Creek, CA) . A com­
pletely different multiuser, multitask­
ing operating system specially designed 
for transaction processing and real-time 
processing such as manufacturing/pro­
cess control. 
• Soft-ICE, from Nu-Mega Technol­
ogies (Nashua, NH). This debugger 
runs the target application as one pro­
cess in a virtual 8086 machine while 
watching it from another process. 
• Turbo Debugger virtual-mode opera­
tion. From the Borland (Scotts Valley, 
CA) Turbo Professional developer's 
packages, it has similar facilities to 
those of Soft-ICE. 
• Paradox 386, also from Borland. It is 
the most popular of the application pro­
grams (as opposed to operating sys­
tems) that specifically use the 80386. 
Paradox 386 was developed with Phar 
Lap DOS-Extender (see below) to take 
advantage of the 80386's ability to ad­
dress very large blocks of memory as 
one continuous block. If more memory 

is required than is physically available, 
virtual memory automatically fills the 
requirement. These 80386 memory 
management features plus the 32-bit op­
eration can improve an application's 
performance by up to a factor of five on 
the same computer. 
• 386 DOS-Extender, from Phar Lap 
(Cambridge, MA) . This is a set of de­
velopment and run-time tools that allow 
MS-DOS applications to take advantage 
of the 80386. Though Paradox 386 is 
the best known of the products using 
these tools, over one hundred other ap­
plication programs use them. 

In the general-use category, most 
programs that need to include network 
drivers use the 386 DOS-Extender to 
overcome the 640K-byte limitation of 
MS-DOS . Many minicomputer and 
mainframe CAD/CAE programs have 
been moved to 80386 machines. These 
products include Anvil 5000PC from 
Manufacturing & Consulting Services 
(Irvine, CA) ; Workview 3000 from 
View Logic Systems (Marlborough, 
MA); and Future Designer 386 from 
Futurenet (Chatsworth, CA) . 

In addition, there are programs for 
finite element analysis, linear program­
ming, and, of interest to mathemati­
cians, Mathematica 386, the phenome­
nal symbolic math modeling and 
graphics program. 

Ben Smith is a technical editor for 
BYTE. You can reach him on BIX as 
"bensmith. " 

keep up. A second is whether there's a floating-point unit (typi­
cally an 80287 or 80387 FPU) in the system. 

Wait states slow down the CPU's  ability to work: The proces­
sor must spend a significant amount of time waiting to get data 
or instructions from memory. Zero-wait-state machines are 
available, but some computers using inexpensive RAM may 
have two wait states or more. Other computers use a cache to 
cut the wait states to a minimum. 

where the 80386 has an advantage, and it' s  a big one: It can use 
either an 80287 or an 80387 FPU; the 80286 is limited to an 
80287. 

Curiously, the 80286 handles wait states slightly better than 
the 80386-but both processors lose about 10 percent to 1 5  per­
cent of their processor speed for every wait state required. For 
example, a 20-MHz CPU with two wait states will run only 
about as fast as a 16-MHz CPU with no wait states. It is clear 
that the fewer wait states required, the faster the computer will 
run. 

While wait states slow a CPU down, a floating-point unit can 
speed it up significantly-but only if the software being used 
can make heavy use of the FPU for number crunching. This is 
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Right now, there·are no high-speed 80287s to match the fast 
80286s from Harris and AMD. As a result, an 80386 with an 
80387 is significantly faster than an 80286 with an 80287. (An 
80386 with an 80287 shows no significant improvement over an 
80286 with an 80287 .) Although AMD has promised a faster 
version of the 80287, it' s  not likely that you 'll see it in com­
puters before the end of this year. 

The 80386 machines are typically much more expensive 
than equivalent 80286 machines-by about 30 percent But 
while the 80386-based systems generally have a higher price 
tag, they are also likely to come with faster hard disk drives, 
1/0, and video. These features let software run at top speed. 
You can get similarly high-speed hard disk drives and video 
systems for an 80286-based system, but it' s  less likely that 

continued 
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Figure 1:  The 80286 CPU architecture. Though there are provisions for many sophisticated memory management 
and process-control features, the majority of applications only use the chip as a fast and efficient 8086. 
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Figure 2: The 80386 CPU architecture. The only major difference between the 80386 and the 80386SX is the number 
of lines in the internal physical address bus and in the external data bus. 
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Battle 
of the S)�s 
Michael E.  Nadeau 

D ebating the pros and cons of the 
80386SX CPU from the user ' s  

point of view has been mostly an intel­
lectual exercise. Until recently, the only 
machine available was the Compaq 386s 
(see "SX Appeal" by Jeff Holtzman in 
the November 1988 BYTE) . With more 
systems being introduced, we are now 
seeing the range of performance, price, 
and configuration that other vendors 
might offer. 

BYTE has also looked at two other 
80386SX machines : the Twinhead 
Superset 490 Model A and the NCR 
PC916sx. These units represent two 
very different design philosophies. The 
Superset 490 uses a standard mother­
board design in a small-footprint box 
with only four 16-bit expansion slots, 
which mount horizontally. The NCR is 
a backplane design in a full-size case 
with six open slots (two 8-bit and four 
16-bit) . The price difference between 
the machines is significant, too: $3399 
for the Superset 490 and $5 195 for the 
PC916sx in base configurations. 

Twinhead Superset 490 
Our Superset 490 unit was a preproduc­
tion model, though Twinhead said it 
was equivalent to the models that would 
be shipping as of January. It runs at 16 
MHz with zero wait states. Our unit 
came with a 1 .2-megabyte 5 1A -inch 
floppy disk drive, a 40-megabyte 28-ms 
MiniScribe hard disk drive, the optional 
80387SX math coprocessor, a 101-key 
Qtronix keyboard, and 1 megabyte of 
memory on the motherboard. Also stan­
dard are serial ,  parallel, and mouse 
ports; a three-button mouse (which we 
did not receive); a clock/calendar, and 
Twinhead 's  Magic Combo graphics 
card and driver. Magic Combo converts 
a 640- by 200-pixel color display into a 
720- by 350-pixel mode that emulates 
monochrome formats. It is supposedly 
compatible with IBM MDA,  CGA, 
HGCA, and Plantronics standards. 

The Superset 490 uses the Phoenix 
Neat 286 BIOS with the P9 modification 
for the 80386SX CPU. It also sports an 
Eagle graphics BIOS that supports the 
Magic Combo card. The main board 
can hold up to 8 megabytes of memory. 

Performance is the story. We ran only 
the low-level system benchmarks. On 
the CPU index, the Superset 490 bet­
tered the Compaq 386s (1 .93 vs. 1 . 86) 

278 B Y T E  • MARCH 1989 

but was slower than the Dell 220 (2.72) 
and the 16-MHz IBM PS/2 Model 70-
E61 (2. 1 1) .  On the FPU index, it bested 
the Dell 220 with its 80287 chip (4.91 
vs .  1 .73) but fell behind both the Com­
paq 386s and the Model 70 (5.03 and 
5 .50, respectively) . (See table A.) 

NCR PC916sx 
The NCR unit bears a closer resem­
blance to a high-end 80386. It has more 
expansion slots, a beefier power supply, 
a 1 .44-megabyte 3 1/2-inch floppy disk 
drive , VGA graphics , NCR 's own 
BIOS, and 1 megabyte of 80-ns memory 
on the processor board, which you can 
expand up to 5 megabytes. The remain­
ing standard features are similar to 
those on the Twinhead. The unit is also 
speed-switchable between 8 and 16  
MHz. The 80387SX math coprocessor 
is an option. 

The PC916sx actually has eight slots, 
but one is taken by the 80386SX proces­
sor board and another by what NCR 
calls a Personality Card, which inte­
grates the disk controllers, serial and 
parallel interfaces, and VGA card. 

NCR has priced this system at $5199, 
close to the Compaq 386s. This is a 
computer for people who are willing to 
pay for a well-known name and want all 
their expansion opportunities open. In 
fact, NCR calls its design Incremental 
Workstation Architecture , which 
means you can drop in an 80386 proces­
sor later if you need the extra power. 

As table A shows, performance is 
similar to the Superset 490, with a i .87 
CPU index. 

Where's the Beef? 
On the surface, there seems little reason 
to buy an 80386SX system. You can get 
more powerful 80286 machines for less 
and 80386 machines for slightly more. 
However, if you have an eye toward run­
ning 32-bit software on a 16-bit budget, 
the SX might make sense. 

With that in mind, Twinhead seems 
to have the more reasonable approach. 
The best-selling PCs are still the 80286-
based systems by a wide margin. Twin­
head and other like-minded vendors are 
apparently hoping to siphon off sales 
from the high-end 80286s with the 
stripped-down 80386 computers . It 
might work if the price difference be­
tween the 80386 and 80386SX CPUs 
holds. After all ,  look what Henry Ford 
did with his V-8 in 1932. 

On the other hand, NCR seems to 
have designed a computer that can be 
configured to meet a wide range of cus­
tomers' needs. That flexibility comes at 
a price: Like the Compaq 386s, a fully 
configured PC916sx could easily cost 
over $10,000. At that level, customers 
have to ask themselves why they aren't 
buying a true 80386 system. 

Michael E. Nadeau is associate manag­
ing editor for BYTE. He can be reached 
on BIX as "miken. " 

Table A: Indexes of low-level performant:e benchmarks. 

CPU index 

FPU index 

Disk index 

Video index 

Superset 
490 

80386SX 
1 6 MHz 

1 .93 

4.91 

1 .45 

1 . 1 7  

NCR 
PC91 6sx 
80386SX 
1 6 MHz 

1 .87 

N/A 
1 .34 

1 . 1 1  

Compaq 
386s 

80386SX 
1 6 MHz 

1 .86 

5.03 

1 .78 

1 .87 

Dell 
System 220 

80286 
20 MHz 

2.72 

1 .73 

1 .40 

2.02 

IBM PS/2 
Modei 70-E61 

80386 
1 6 MHz 

2. 1 1  

5.50 

1 .55 

1 .93 

These indexes show performance relative 10 an IBM AT (where AT= 1). For details, see "Introducing lhe New 
BYTE Benchmarks," June 1 988 BYTE. 



C O V E R  S T O R Y  

BATTLE OF THE CHIPS 

you 'll find such high-performance features included as stan­
dard equipment. 

The Review Update in the December 1988 BYTE ("Bench­
marks at a Glance")  summarizes the BYTE Lab's  benchmark 
results for several dozen computers we've tested. For the most 
part, computers with the 80386 are faster overall than those 
with the 80286-even when the processors run at the same 
speed; this is probably because of the extra standard features of 
the 80386 computers. 

If you're in the market for a speedy number cruncher, a fast 
80386 with an 80387 FPU is the fastest you can buy right now­
and for most of this year. 

The 80386SX 
What about the Intel 80386SX? That's  the version of the 80386 
that has a 16-bit data bus like the 80286 (instead of the regular 
80386's 32-bit data bus). Because the same amount of data is 
being squeezed through a narrower doorway, it can't perform 
at the level of an 80386-yet it 's  still almost as expensive as 
one. 

There are some discouraging facts about the 80386SX pro-

O ur tests 

of early 80386SX machines show that 

a fast-enough 80286 computer can 

offer all the speed an 80386SX 

machine has-and typically for a 

much lower price. 

cessor. First, it can't run any faster than 1 6  MHz. Intel plans to 
work on faster versions, but only after it has filled the current 
demand for the 1 6-MHz model and its supporting family of 
chips. 

AMD claims that the 80386SX is significantly slower than 
an 80286. This is based on their comparison of the Compaq 
386s computer to the Everex Step 286116 .  Our tests of early 
80386SX machines show that a fast-enough 80286 computer 
can offer all the speed an 80386SX machine has-and typically 
for a much lower price. (See the text box "Battle of the SXs" on 
page 278.) 

The 80386SX is a relatively slow, relatively expensive CPU. 
A math coprocessor makes a difference-but even with an 
80387SX FPU, a 16-MHz 80386SX is no faster than a 20-MHz 
80286 with a much slower 80287 FPU. In addition, several 
clone makers have complained privately that 80386SX CPUs 
are in very short supply (Intel is the only source of the chips); 
this suggests that they won't be dropping much in price in the 
near future. 

What do you get for paying a premium price? Only one real 
benefit: the ability to run 80386-based software. DESQview 
386, Unix V /386, and special applications such as Borland's  
Paradox 386 are al l  written specifically to take advantage of the 
80386's special features , and to skirt the restrictions of the 16-
bit operating systems MS-DOS and OS/2. But your common, 

Companies 
Mentioned 

NCR Corp. 
Personal Computer Division 
Dayton, OH 45479 
(800) 544-3333 
Inquiry 1105. 

Twinhead International 
Corp. 
30 Chapin Rd. ,  Bldg. K 
P.O. Box 702 
Pine Brook, NJ 07058 
(201) 808-1688 
Inquiry 1104. 

everyday MS-DOS software doesn't take advantage of any of 
the benefits of the 80386. 

Back to the Future 
Microsoft predicts that most IBM PC-compatible computers 
will continue to run MS-DOS until at least 1 990, when there 
will finally be a significant number of programs for OS/2 . An 
80386 version of OS/2 isn't likely to arrive until 1990 or 199 1 ,  
and even then, most OS/2 software will still run on 80286-
based machines . 

On the other hand, if you are buying for the long-term future, 
there is no question that the 32-bit operating systems and appli­
cations will have a longer shelf life. The new thrust of applica­
tions development is for Unix V /386 and for the eventual 32-bit 
version of OS/2. Even now, Intel is working on the 80486 
(though it is rumored to be just an incremental step from the 
80386) . 

If you want to use software and operating systems that have 
been written specifically for the 80386 (see the textbox "The 
80386 Power Users" on page 276), the 80386SX may offer 
some hardware savings as long as the 32-bit SIMMS remain a 
valuable commodity. Or, if you use software that might gain 
some efficiency from the 80386 (e.g. , if you need raw number­
crunching power), the ability to use the 80387 math copro­
cessor would make an 80386 a worthwhile investment. In such 
a case, even if you are not running an 80386 operating system, 
an 80386-based computer may still be your best bet at the pres­
ent time. 

Test your software on both 80286 and 80386 machines be­
fore buying. You'll pay a premium for an 80386; make sure you 
get the additional performance you 're paying for. The 80386 
may be sexy, but that's  not a good enough reason for buying an 
80386-based machine. 

Finally, if your main consideration is to continue to run .the 
software you run now, let price and performance be your 
guide. Your best bet is probably an 80286 machine-but make 
sure that the typically lower prices of 80286 machines don't 
saddle you with a slow hard disk drive, slow memory, or a slow 
video system. 

No, the 80286 isn't dead. Until prices come down and per­
formance improves on the 80386 family, the 80286 is still the 
CPU of choice in the price/performance arena. The 80386 has 
an advantage only if it's using an 80387 coprocessor or if you 
want to use software that depends on the 80386's instructions. 
For the next year at least, the 80286 will still give you far more 
bang for your buck. • 

Frank Hayes is a BYTE associate news editor based in San Fran­
cisco. He can be reached on BIX as ' 'frankhayes. " 
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STATE-OF-THE-AliT FEATURES OF THE MAX 2400 
* Hayes Compallllle 
• Transmits llDd � at Z400, 1200, or 300 bps with automatk bit selection 
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== 
........ ....-) Louisville, KY 40218 ..,_.. 
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COLLABORATION or a 
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ROOM 1 000, NO. 432, KEELUNG RD., 
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THE HIGHEST PERFORMANCE 
BOARD IN THE 386 WORLD 
A STATE-OF-TH E ART DESIGN FROM 
AMERICAN MEGATRE N DS I N C. U .S .A.  

TR-8000 386-20 MINITOWER CASE 
TR-8001 DESKTOP 

SPECIFICATIONS 
•64KB CACHE 

MEMORY 
• INTEL 32 BIT 80386-20MHz 

CPU 
• 1 28K ROM(AMI BIOS + EGA 

BIOS) 
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PROCE!!SOR 
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FOR EUROPEAN KEY­
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INSTALLING 8MB PIGGY 
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•AMI BIOS-386 BUILT-IN­
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•32 BIT ROM BIOS FASTER 
THAN SHADOW RAM 
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REAL TIME CLOCK 
DS-1287A; WITH AN 
INTERNAL ENERGY 
SOURCE POWER DURABLE 
OVER 10 YEARS 
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OF 1 MINUTE PER MONTH 
AT 25"C) 

•EMS DRIVER AVAILABLE 
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SEEMS 

•AMD 80286-10/80286-12 
MICRO-PROCESSOR 

•6MHZ, 8MHZ, 10MHZ or 
12MHZ SYSTEM CLOCK 
WITH LED INDICATOR 

•SOFTKEY SELECTABLE 
SYSTEM CLOCK 

•HARDWARE RESET 
JUMPER 

•51 2KJ640Kf1 024Kf2048KJ 
4096K BYTES RANDOM­
ACCESS MEMORY (RAM) 

• DALLAS SEMICONDUCTOR 
REAL TIME CLOCK 
DS-1 287A WITH AN 
INTERNAL ENERGY 
SOURCE POWER DURABLE 
OVER 10 YEARS (MAIN­
TAINS AN ACCURACY OF 
± 1 MINUTE PER MONTH 
AT 25°C) 
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Small amounts 
of fast RAM boost 
system performance 

cache \ 'kash \ n. [F, fr. cacher to press, 
hide . . .  ] 1 a: a hiding place esp. for con­
cealing and preserving provisions or im­
plements b: a secure place of storage 2: 
something hidden or stored in a cache 

T 
-Webster's Ninth New 

Collegiate Dictionary 

hese days, it is increasingly dif­
ficult to find a high-end com­
puter system that does not use a 
cache-a small amount of high­

speed memory that holds recently ac­
cessed data to boost performance. I n  this 
installment of Under the Hood, I'll ex­
plain the inner workings of these high­
performance memory systems. 

CPUs Accelerate 
Since the beginning of the microcom­
puter industry , chip makers have raced 
to make their processors run faster and 
faster. In the days of the S- 1 00 bus and 
CP/M-based microcomputers, you had 
prestige if you owned a system in which 
the Z80 microprocessor ran flat out at a 
blazing clock speed of 4 MHz. At that 
speed, the ZSO needed to get information 
back from RAM roughly 200 nanosec­
onds-billionths of a second-after it 
asked for it. If the RAM couldn't deliver 
the data in that amount of time-and in 
some systems it couldn ' t-the com­
puter's circuitry would have to make the 
CPU wait until the data was ready, which 
is called a wait state. 

Another system of that era, the Apple 
II, clocked its 6502 CPU at slightly more 
than 1 MHz, and it needed to get the data 
back from RAM within 600 ns. (This 
was slow enough that there was actually 
time for the video circuitry to access the 

H A N D S O N  

UNDER THE HOOD • Brett Glass 

CACHING IN ON 
MEMORY SYSTEMS 
RAM in between CPU reads and writes.) 

The time that it takes for a RAM to re­
turn data after it is "asked for it" (i.e. , 
after you send it an address and any 
needed control signals) is called the 
RAM's access time. Table 1 shows a list 
of common microprocessor chips, along 
with the maximum access times their 
RAM chips must have if wait states are to 
be avoided. 

Keeping Pace with CPU Speeds 
As you can see, the more powerful the 
microprocessor, the faster the RAM 
needs to be to let it  operate at full capac­
ity. And while RAM speeds have con­
tinued to increase over time, they have 
not kept pace with CPU speeds . 

In 1977, a typical static RAM chip had 
an access time of 250 ns, while the most 
common DRAMs had an access time of 
450 ns. As of January, these figures have 
decreased to 30 to 45 ns for a moderately 
priced SRAM chip and 80 to 100 ns for a 
typical DRAM chip. This decrease in 
access time is more than a factor-of-5 im­
provement, but still not enough to satisfy 
the current crop of data-hungry CPUs . 
What to do? 

The designer could use only fast 
SRAM chips, but the resulting system 
might be too costly for all but the most 
well-heeled customers. Dell Computer, 
the only IBM PC-compatible company to 
try this approach, dropped its SRAM­
only Model 300 last year. 

Alternatively, the designer could use 
only the less expensive DRAM chips and 
rely on special circuit design tricks like 
interleaving, page mode, nibble mode, 
and static column mode to make these 
RAMs operate at top speed. (For more 
information on these trade-offs , see 
"Keeping Up with the CPU" by Mark L. 
Van Name in BYTE's Fall 1988 IBM 
Special Edition.) 

Some manufacturers-Cheetah in par­
ticular-claim that a clever DRAM de­
sign using page mode is sufficient to 
meet even the grueling demands of a 33-

MHz 803 8 6  system. Most manufac­
turers, however, use a cache. 

The Locality Principle 
Caches work because of a phenomenon 
known as the locality principle, which 
states that a von Neumann CPU (i .e. , one 
that executes instructions sequentially) 
tends to access the same memory loca­
tions over and over again. In situations 
where speed counts, like tight loops, the 
CPU will repeatedly fetch and execute 
the same instructions. In addition, the 
CPU is likely to use many of the same 
memory locations ,  l ike counters and 
pointers , repeatedly. Thus, if each mem­
ory object that the CPU accesses is saved 
in fast RAM for immediate reuse, there 
is a high probability that you'll save time 
on the next access. 

In essence, a cache works just this 
way. When the CPU needs data from 
memory, the cache circuitry checks to 
see if the information is already in the 
cache. If it is, the memory system can 
read the data very quickly and deliver it 
to the CPU with no delay. This situation 
is called a cache hit. However, if the re­
quired data is not in the cache, the system 
requires an access to slower memory. 
This situation is called a cache miss, and 
the microprocessor usually incurs a few 
wait states.  

Data retrieved during a cache miss, 
however, is also written into the cache's  
faster memory, so that if the computer 
accesses the same location again (i .e. , if 
the locality principle holds), there will 
be no delay the second time around. 

Associativity-Finding Data 
in the Cache 
In order for a cache to speed up memory 
accesses, it has to be able to find the data 
the CPU needs-and find it fast. How 
does a cache organize the data it saves so 
it can get to it quickly? The answer de­
pends on the associativity ofthe cache. 

The simplest sort of cache to under­
continued 
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stand, though the hardest to implement, 
is called a fully associative cache (see 
figure 1 ) .  This sort of cache simply re­
members the most recent d ata  ac­
cessed-as much as it has room for. That 

is, if there are n locations in the cache, 
the cache always holds the contents of the 
last n memory locations accessed by the 
CPU. When a cache miss occurs, the 
cache circuitry picks a location in the 

Table 1 :  Speeds of common microprocessors. The last column shows how fast 
RAM chips must be to allow zero wait states in a real-world design. Within 
microprocessor families, this number is roughly inversely proportional to clock 
speed. 

Microprocessor Clock speed Access time required for 
(MHz) zero wait states (ns) 

Synertek 6502 1 500 
Zilog Z80 4 200 
lntel 8088 4.77 450 
lntel 80286 8 1 20 

1 0  1 00 
1 2  80 

lntel 80386 1 6  60 
20 50 
25 40 

Motorola 68000 8 200 
1 0  1 50 

Motorola 68030 1 6.67 601 
20 50 

1Timings are for synchronous cycles. 

Data RAM Content-Addressable RAM 

Cached data Complete memory address 

Cached data • � r- Complete memory add ress (Matching address) 

Cached data Complete memory address 

Cached data · Complete memory add ress 

. . .  . . .  

Cached data Complete memory address 

Cached data Complete memory address 

Cached data Complete memory add ress 

Cached data Complete memory add ress 

D �� 

Data 1/0 Address in 

Figure 1 :  A fully associative cache consists of a bank of data RAM and a content­
addressable RAM containing the address where each data item came from. When 
each memory access occurs, the content-addressable memory is searched for the 
address of the required data. lfit 'sfound, the corresponding location in the data 
RAM can be used to complete the access. Since content-addressable memory is 
complex and expensive, fully associative caches are rare. 
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cache memory, loads it with the data 
that's retrieved from slower main mem­
ory (the part of RAM that isn't in the 
cache) , and records the fact that the data 
is there. 

This sort of cache is called fully asso­
ciative because any location in the cache 
can be associated with (i .e. , can hold the 
data from) any location in main memory. 

In practice, however, few computer 
systems use fully associative caches . 
Why? In order to determine whether a hit 
or a miss has occurred, the cache logic 
must be able to check every single loca­
tion in the cache to see if it contains the 
needed data-and complete this arduous 
task in a very short time (typically , 10 ns 
or less). 

Set-Associative Cache 
While it's possible to design circuitry 
that checks every location in the cache, 
it' s  usually more economical to restrict 
the number of places where the data from 
a particular memory location can go so 
there are fewer locations to check. Such a 
cache is called a set-associative cache 
(see figure 2) because there is a l imited 
set of places in the cache where the data 
from a particular main memory address 
can be saved. 

In a typical set-associative cache, each 
memory location can be associated with 
k locations in the cache, where k is an in­
teger (usually a power of 2) . This is 
called a k-way associative cache. Many 
PC-compatible computers, for instance, 
use the Intel 82385 cache controller, 
which can implement a two-way associa­
tive cache (k = 2) . 

Direct-Mapped Cache 
A cache that can store the contents of a 
particular memory address in only a sin­
gle place in cache memory (i .e. , a one­
way associative cache) is called a direct­
mapped cache. 

A direct-mapped cache is the simplest, 
least expensive, and potentially fastest 
type of cache. Why? Because, instead of 
searching the cache to see where the 
needed information might be, all the 
cache circuit needs to do is check to see if  
a single location has the right data in it. 

Let ' s  suppose, for instance, that a 
cache has 8 192, or 213, words of fast 
memory in it. Each cache location can 
then be addressed by a unique 13-bit 
number. If we associate each address in 
the cache with all the addresses in main 
memory whose lower 13 bits are the 
same, no calculations are needed to de­
termine where to look for the cached 
data. The hit-or-miss decision is reduced 
to a single comparison operation, in 
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which the remaining bits of the main 
memory address are compared to the 
upper bits of the address from which the 
cache data came. This direct mapping 
saves both time and circuitry, and thus is 
the most commonly used method. 

there is always a chance that the micro­
processor could simultaneously use code 
and data areas with the same least signif­
icant bits . In fact, however, the probabil­
ity of this happening is lower than you 
might think. 

Performance and Associativity 
Most microcomputers use, at most, a 

two-way associative cache. And some of 
the most economical speedup cards for 
PC-class machines, which replace the 

You might think that a direct-mapped or 
set-associative cache would not perform 
as well as a fully associative cache, since continued 

MSBs 

CPU { 
Address 
Bus 

LSBs 

Two-way set-associative cache 

MSBs of address MSBs of address 

MSBs of address Tag RAM MSBs of address 
(two banks) 1-------1 

• • 

• • 

MSBs of address MSBs of address 

MSBs of address MSBs of address 

Match 
(fi rst bank) 

Cached datum 1 

Cached datum 2 

• 

Cached datum N 

Cache data RAM 
(two banks) 

Cached datum 1 

Cached datum 2 

• 

• 

Cached datum N 

CPU Data Bus 

Figure 2: In a two-way associative cache, the least significant bits of the memory 
address select a set of two cache locations. Each location has a "tag " that contains 
the most significant bits of the main memory address whose contents are stored there. 
Only two comparators (i. e. , logic circuits that compare numbers) are necessary to 
determine if one ofthe locations contains the needed data. A direct-mapped cache is 
similar, but it has only one comparator, one column of tag RAM, and one column of 
data RAM. A four-way associative cache would have four of each. 

Back, 
by popular 

demand. 
Just a few years ago, i l legal hunting 

and encroaching civi l ization had all but 
destroyed the al l igator population in the 
south. They were added to the official 
l ist of endangered species in the United 
States. 

Now a l l igators have made a 
comeback. 

Conservationists 
intent on preserving this 
legendary reptile helped the 
a l l igator get back on its feet. 
Once again some southern 
swamps and marshes are 
teeming with a l l i gators. 

With wise 
conservation policies, 
other endangered 
species have also made 
comebacks . . .  the 
cougar, gray whale, 
Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our endangered 
species, join the National 
Wi ldl ife Federation, 
Department 1 06, 1 4 1 2 

1 6th Street, NW, 
Washington, DC 
20036. 
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8088  microprocessor with a faster 
80286, gain massive performance im­
provements by using a small direct­
mapped cache between the 80286 and the 
8-bit PC memory. 

A direct-mapped cache can be easily 
implemented without a relatively expen­
sive cache controller like the Intel 82385. 
In fact, it often pays to use a direct­
mapped cache and more cache memory 
instead of a two-way associative cache 
controller and less memory. (This is the 
approach taken by the Everex Step PC 
compatibles, among others .)  

Table 2,  from Intel' s  80386 Hardware 
Reference Manual, shows some actual 
empirical data on cache performance. It 
shows hit rates-the percentage of ac­
cesses that produce cache hits-for cache 
configurations in which the cache size, 
associativity, and line size (i .e . , the size 
of each location in the cache) vary. At a 
hit rate of 93 percent, which is the maxi­
mum shown in the chart, a system with 
DRAM will perform only 7 percent 
slower than if SRAM was used for the 
entire system memory. 

Replacement Strategies 
Once a system with a cache is running, it 
doesn.'t  take long before each location in 
the cache holds data from somewhere in 
main memory. The question then arises: 
When a cache miss occurs, which loca­
tion in the cache will be mapped to a new 
place in main memory to accommodate 
the new data? In a direct-mapped cache, 
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When the 

CPU writes to a 

memory location in a 

cached system, we must 

make sure that both the 

cache and main 

memory are updated. 

each main memory location can map to 
only one place in the cache, so this is not 
an issue. However, in a set-associative or 
fully associative cache, a choice must be 
made, and the algorithm used to make 
the decision is called the cache's  replace­
ment strategy. 

In an ideal universe, the cache would 
be prescient: It would know exactly 
which memory locations the CPU was 
going to access. It could free the slot in 
the cache that corresponds to the location 
that would not be reused for the longest 
time. When computer scientists talk 
about this ideal strategy, they give it the 
name OPT, for optimal. All evaluations 
of feasible strategies are based on this de-

Table 2: The hit rates for different cache configurations with the 80386 
microprocessor. Line size is more important than associativity in determining 
performance for each cache size. 

Cache configuration Cache performance 

Size Associativity Line size Hit rate Performance ratio over 
(bytes) (bytes) (%) noncached DRAM 

1 K  Direct-mapped 4 4 1  0.91 

8K Direct-mapped 4 73 1 .25 

1 6K Direct-mapped 4 81 1 .35 

32K Direct-mapped 4 86 1 .38 

32K Two-way 4 87 1 .39 

32K Diract-mapped 8 91  1 .4 1  

64K Direct-mapped 4 88 1 .39 

64K Two-way 4 89 1 .40 

64K Four-way 4 89 1 .40 

64K Direct-mapped 8 92 1 .42 

64K Two-way 8 93 1 .42 

1 28K Direct-mapped 4 89 1 .39 

1 28K Two-way 4 89 1 .40 

1 28K Direct-mapped 8 93 1 .42 
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sirable but unattainable goal. 
In the real world, several strategies are 

possible. The simplest, and perhaps the 
most obvious, is called random replace­
ment (RAND). In this scheme, at ran­
dom, the cache simply picks a location to 
replace. It's common for a system that 
uses this overly simple strategy to throw 
away useful data. 

More common in real-life systems is a 
strategy called least recently used, or 
LRU. Given the choice between several 
slots in cache memory, the cache logic 
picks the one that the CPU has read or 
written least recently. 

LRU turns out to be a much better re­
placement strategy than RAND. Why? 
A good way to understand this is to ob­
serve that if time were reversed, the least 
recently used location would become the 
one read again .  In this kind of cache, 
each write incurs the same speed penalty 
as a cache miss, and the processor is 
slowed down accordingly-in other 
words, LRU would become OPT. Now, 
even though we can't run time backward, 
we know by the locality principle that ac­
cesses to a memory location tend to occur 
in bunches. It' s  therefore a good bet that 
LRU will guess correctly about which lo­
cations are to be used in the future. 

Updating Main Memory 
When the CPU writes to a memory loca­
tion in a cached system, we need to make 
sure that both the cache and main mem­
ory are updated. There are three com­
monly used strategies for doing this: a 
write-through cache, a cache with posted 
writes , and a write-back cache.  I n  a 
write-through cache, the simplest kind, 
each CPU write goes both to main mem­
ory and into the cache (so it will be avail­
able if it is read again) . In this kind of 
cache, each write incurs the same speed 
penalty as a cache miss, and the proces­
sor is slowed down accordingly. 

Some or all of this delay can be elimi­
nated if the cache implements posted 
writes. In a posted write, the data goes to 
cache memory right away, and the CPU 
"thinks" the write has completed before 
the information actually reaches main 
memory. (The term posted comes from 
the same root as postage and post office, 
and it means somewhat the same thing. 
The cache circuitry tells the CPU that the 
write is complete once the data is on its 
way-in the mail, as it were-to main 
memory.) Execution continues, and the 
CPU doesn't wait unless it needs to ac­
cess main memory soon thereafter. A 
separate-state machine-part of the 
memory circuit-completes the write 
cycle after the CPU has moved on. 



Even better results can be obtained 
with a write-back cache. In this scheme, 
most CPU writes go solely to the cache. 
Main memory is updated only when the 
cached location has been written and is 
then replaced by the replacement strat­
egy. A "dirty bit," associated with each 
location in the cache, is used by the cache 
circuit to determine if main memory 
needs to be updated. The Everex Step 
PC-compatible computers were the first 
to implement a write-back cache, but 
others in the industry are likely to follow 
suit. 

Cache Coherence and Snooping 
It stands to reason that, in order to work 
correctly, a cache must ensure that its 
copy of the data in main memory corre­
sponds to the actual contents.  This is 
called coherence. Coherence is easy to 
achieve if the CPU is the only entity that 
can ever change the contents of memory. 
However, in systems with peripherals 
that perform direct memory access 
(DMA), the cache needs to find out when 
a main memory location has  been 
changed by something other than the 
CPU-a peripheral ,  for instance-so 
that it knows its copy might no longer be 
valid. 

By the same token, if a cache imple­
ments posted writes or a write-back strat­
egy, it must ensure that a DMA device 
gets the correct data rather than an obso­
lete value from main memory. 

The process in which a cache watches 
to see how peripherals are accessing 
memory is called snooping . Ideally , 
snooping should be able to occur concur­
rently with other cache operations. Vir­
tually all cache controllers-including 
the 82385-implement this function. 

In the 82385, a write-through cache, a 
DMA write to a main memory location 
invalidates the cache's  copy of the data in 
that location. The write-back cache in the 
Everex Step computers operates even 
more efficiently. The cache controller 
actually accepts the data from the DMA 
device, keeping the cache data valid. 
Similarly, when a DMA device reads 
memory, Eve rex's cache can supply data 
directly to the device without delay. 

Internal Microprocessor Caches 
The Motorola 68030 and Texas Instru­
ments TMS34010 microprocessors con­
tain built-in caches. The Motorola chip 
has a 256-byte instruction cache and a 
256-byte data cache, while the TI chip 
has only a 256-byte instruction cache. 
All these caches are direct-mapped, and 
the instruction caches are loaded in 
bursts of four 32-bit longwords (provid-
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Table 3: How some high-performance 80386 machines implement their 
caches. All but two use the Intel 82385 cache controller. 

Computer Cache architecture 

ALA FlexCache 20386 

ALA FlexCache 25386 

82385 cache controller (32K bytes) 

Extended emulation-proprietary hardware emulation of 
82385 cache controller with added features (64K bytes) 

Compaq 386/20, 25 82385 cache controller (32K bytes) and concurrent 1/0 (flex 
architecture) 

Dell System 31 0 82385 cache controller (32K bytes)-20 MHz-and 
interleaved RAM 

Everex Step 386/25 Proprietary write-back direct-mapped cache (64K to 256K 
bytes) 

IBM PS/2 Model 70 82385 cache controller (64K bytes)-25 M Hz 

ing an opportunity for the design to use 
nibble mode to fill the cache quickly). 
The Intel 80386 does not have an internal 
cache, though it does attempt to prefetch 
instructions before it needs them. 

The speed contest in the microproces­
sor world shows no sign of slacking off, 
and we will most likely see CPUs from 
Intel and virtually all other manufac­
turers with on-chip caches. However, 
since real estate on microprocessor chips 
is extremely tight, these caches will not 
obviate the need for external caches. In 
fact, external caches will most likely 
need to be specially designed to effi­
ciently handle requests from the on-chip 
cache CIDntrollers . 

Cache Problems 
While caches usually provide significant 
improvements in memory system perfor­
mance, they sometimes fail to work as 
well as they should-most often because 
the basic assumption of locality is vio­
lated. For instance, a simple l inear 
search algorithm, which scans a large ex­
panse of memory for a particular pat­
tern, can wipe out some or all of the use­
ful data in a cache. 

Multitasking systems may switch be­
tween many contexts,  each accessing a 
different set of code and data. One par­
ticular danger in multitasking systems is 
thrashing . Thrashing occurs when a 
cache location is reloaded repeatedly be­
cause two or more processes happen to 
use memory locations that map to that 
slot. 

There's no foolproof way to avoid the 
problem of thrashing,  though large 
caches and set -associative caches are less 
prone to thrashing than smaller and di­
rect-mapped ones. However, even in the 
worst cases, there is likely to be some lo­
cality of reference and hence some bene-

fit from the use of the cache. 
Intensive 1/0 may also cause ineffi­

ciencies in certain cache designs. The 
Intel 82385, for instance, invalidates 
cache entries whenever DMA occurs to a 
location in the cache. Thus, 1/0 opera­
tions may flush the very locations that 
the CPU will shortly be accessing. The 
usual solution to this problem is to update 
the cache rather than to invalidate the 
entry. 

Finally, it's possible for code and data 
to compete for the same areas of the 
cache. Many systems avoid this by hav­
ing two caches-one for code and one for 
data. As mentioned earlier, the Motorola 
68030 uses this scheme for its internal 
cache. 

Cache Results 
Despite a few potential pitfalls, caches 
have proven to be a h ighly effective 
means to maximize memory system per­
formance. Once the exclusive province 
of mainframe computers, caches are now 
an important part of most h igh-end de­
signs (see table 3).  We can expect that 
more and more designers will increase 
performance by putting a cache control­
ler under the hood. • 
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ZSAM provides 
speedy , keyed-file 
access to those 
mega-databases 

I 've spent the last two articles de­
scribing routines for the B-tree 
database system that I dubbed 
ZSAM. But a pile of routines is just 

a pile of routines until you actually put 
them to some use;  k nowing how to 
search a B-tree for its inorder successor 
doesn't build a client database system. 

You can't just sit down at the keyboard 
and begin typing in raw data. First you 
have to take a serious look at how you're 
going to structure your database. This 
means you've got to ask yourself ques­
tions like "What information do I really 
need to keep on file?" and "How do I 
want to access the information? By ZIP 
code? By the customer's  last name?" 
Once you 've determined the structure of 
your database and how it' s  to be ac­
cessed, you can then decide what your 
data files will look like, how many key 
files you'll need, and how the keys in the 
key files will be constructed. 

This month, I'll  present a couple of ex­
amples of ZSAM database applications .  
I'll show you how to pull together all the 
algorithms that I have described in the 
last two columns into a working applica­
tion. First, you ' I I  want to read through 
the text box "The C Interface" on page 
292; it gives a detailed description of the 
ZSAM library functions .  You'll  need to 
refer to this text box throughout the rest 
of the article. 

Example Database 1: 
A Bibliography 
I thought of this first application some 
time ago, when I wanted a way to com­
puterize BYTE's annual index. Most of 
all ,  I wanted to be able to rapidly locate 
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all BYTE articles on any particular topic . 
I didn't need the article's entire text in 
the database-just its title, issue date, 
and page number. I decided that it would 
also be nice to keep track of authors in 
case I needed to find out who had done 
articles on a topic. 

Figure 1 is an outline of the database 
structure that I came up with. As you can 
see, the database consists of four key 
files and four data files: 

• The master key file (MASTER.KEY) 
consists of 7-byte-wide keys that point to 
a record in MASTER.DAT. Records in 
MASTER. DAT hold the titles of the 
BYTE articles and a key, constructed 
from the concatenation of the article's 
date (4 bytes, YYMM format) , its page 
number (2 bytes), and a counter ( 1  byte) . 
This counter, also known as an enumera­
tion byte, is a means of resolving the con­
flict that would occur if two articles were 
to start on the same page and map to the 
same key in MASTER.KEY. 

For an example of using the counter 
byte, the first article encountered has a 
key like " YYMMPPO," and the second 
has a key like "YYMMPPl ."  Each char­
acter position represents a byte. YYMM 
represents the ASCII numerals for year 
and month; any necessary zeros are pre­
pended. PP represents the page number 
in 16-bit binary, with each byte swapped 
and the most significant byte first. The 
keys are therefore stored in the tree in as­
cending page-number order. The last 
digit is a single binary byte representing 
decimal 0 to decimal 256. 

Building this key is only a little tricky. 
When you enter a new article in the data­
base, the application program builds the 
key in the form "YYMMPPO" and uses 
ZSAM functions to search for that key in 
the file. If ZSAM doesn't find the key, 
the application program can insert the 
new key into the key file. But if ZSAM 
does find an existing duplicate key, the 
program must increment the counter byte 

continued 

MARCH 1989 • B Y T E  287 



and repeat the search process with 
"YYMMPP l , "  eventually arriving at an 
unused key. This becomes the new en­
try' s  master key. 
• The keywords-to-article ls:ey file 
(KEYWORDS. KEY) consists of 1 6-byte 
keys for the BYTE index topics. An arti­
cle like "Programming in Macintosh 
BASIC" would have the keywords Pro-

Master key file · 
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gramming, BASIC, Apple, and Mac in­
tosh associated with it in the KEY­
WORDS.KEY file. Each (topic) key in 
KEYWORDS.KEY points to a linked set 
of records in the data file called KEY­
WORDS.DAT; each record in that record 
set contains a master key pointing to a 
record in the MASTER.DAT file. For 
example, the single key Apple might 

Title data file % Date + page + � 1 1-1----l•�l Title 

Topic-to-article key file m,_ ______ _.I---.._> .. 
I

Topic-to-article data file 

LtQ Topic .,.. 

Article-to-author data file 
Author-to-article data file % Date + page + � 1 lt----J'Jt�l T-r===� 

Figure 1 :  Database for a simple bibliographic reference system. Key files on the left 
provide access to the data files on the right. Articles and associated authors can be 
referenced by issue date, topic, or author 's name. (The box character indicates the · 

count byte; see the text for an explanation of its meaning.) 

Student name key file UU Last name + F. l1 1 

Student SSN key file 

Soc. sec. number 

Student master data file 

t--.....,.'Jt .. 
l Last name, first name, 

middle initial 

Address 
Soc. sec. number 
Grade level 
Homeroom number 

Figure 2: This diagram represents a stude�t-record database. Two key files 
reference the same data file, so a student 's information can be accessed by the 
student 's name or social security number. 
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point to a record set holding a dozen en­
tries, and each entry holds a master key 
that poi nts to the article ' s  title i n  
MASTER.DAT. 
• The author-to-article key file (AUTH­
ART.KEY) associates authors with arti­
cles. Keys in the AUTHART.KEY file 
consist ofthe author's last name and first 
initial. Each key points to a record set in 
AUTHART.DAT that, as in the KEY­
WORDS.DAT data file, holds a list of 
master keys ultimately pointing to the ap­
propriate entries in MASTER. DAT. This 
file lets the user type in something l ike 
"Thompson, T"  and receive a list of all 
articles penned by Tom Thompson. 
• Finally, the article-to-author key file 
(ARTAUTH. KEY) attaches authors' 
names to each article. Every key in 
ARTAUTH.KEY is a master key (same 
as in MASTKEY.KEY), but now each 
key points to a data-record set (in ART­
AUTH.DAT) that is the list of the full 
names of the authors of the article (20 
bytes are allotted for each author name) . 

Here are a couple of examples to help 
you understand how the application han­
dles the database when you want to re­
trieve information. 

• You select Apple as a topic. The pro­
gram searches the KEYWORDS. KEY 
file and reads the first of the set of Apple 
records in K EYWORDS . DAT . This  
record is a master key. The program uses 
this key to search the MASTER.KEY 
file, receiving the title of the article from 
MASTER. REC . It displays the title . 
Now , using that same master key to 
search ARTAUTH.KEY, the application 
can retrieve the authors' ·  names from 
ARTAUTH.DAT and display them. 
• You remember the last name of the au­
thor of a particularly interesting article. 
The name is Williams, but you can't re­
member his or her first name or initial. 

The application program will use the 
partial key Williams (padded with nulls) 
to search the AUTHART .KEY file. This 
search will yield a key-not-found error, 
so the program performs a seek-next-key 
operation (ZSAM's READNKR( ) func­
tion), which locates the first key of the 
form WILLIAMSxxxx and returns the 
record holding the master key. The appli­
cation program uses the master key to re­
trieve the article title from MASTER 
.KEY/MASTER.DAT files. Finally, the 
program uses the master key with ART­
AUTH.KEY and ARTAUTH. DAT to re­
trieve the names of the article' s  authors 
so that you can see if the Williams you 
found is the one that you remember. 

continued 



____ and your PCs. 
Not your problems. 

The Microsoft MACH 20 system consists of three modules: The MACH 20 
Performance Enhancement Board features an 80286 microprocessor; 

The Memory Plus option gives you 512K RAM, expandable to 3.5MB; and 
The Disk Plus option lets you add one of the new high-density disk dn'ves and 
create a slot for the MACH 20 system. Purchase only the modules you need. 

With MACH 20, you can have 
enhanced performance at a fraction 
of the price of new computers. 

The Microsoft MACH 20N perlormance enhance­
ment system makes it easy for you to get the most out 
of the new-generation software with your PCs and XTs. 

The MACH 20 system is hardware designed 
to take advantage of the power and graphical user 
interlace of today's new software-and it's from the 
company that designed Microsoft Excel, Windows 
and MS® OS/2. So you can increase perlormance 
without worrying about the compatibility and 
reliability problems of ordinary boards. 

In a PC Week poll of '286' accelerator board users, 
MACH 20 "received the top score in the four attri­
butes deemed most important by respondents: oper­
ating system compatibility, software compatibility, 
hardware compatibility, and overall reliability."* 

Which means that the Microsoft MACH 20 
system is the safe, economical way to expand your 
company's computers. Without expanding your 
company's problems. 

To learn more about MACH 20, just mail in the 
coupon below for a free MACH 20 information kit, con­
tact your Microsoft dealer, or call Microsoft toll-free, 

1-800-541-1261, ext. 109. 

I 0 Yes, I wan�earn how the Microsoft MACH -;;-performance

- l 
I enhancement system can give me 286 compatibility and performance 1 without headaches. Please send me my free information kit. 

I I 
Name I Title I I Company J I Address I 

I City State Zip I Mail to: Microsoft Corporation, MACH 20 Information Kit, 16011 NE 36th Way, 

L _ Box 97017, Redmond, WA 98073-9717 or call toll-free: 1-800-541-1261, ext. 109� 

Miclosott� 
Making it all make sense: 

Customers in Canada call416-673-7638. Outside North America ca11 206-882-866l. © 1989 Microsoft, MS and the Microsoft logo are registered trademarks and MACH 20 is a 
trademark of Microsoft Corporation. 'Reprinted from PC Week, Dec. 26, 1988/jan. 2, 1989 © 1988/1989 Ziff Davis Communications Company. 
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Every year, functional 
i l l iteracy costs American 
business bi l l ions. 

But your company can 
fight back . . .  by joining 
your  local community's 
fight against i l l iteracy. 
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Literacy at tol l-free 
1-800-228-8813 and find 
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America is a 
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If you indicate that it's not the right 
Williams, the program will use READ­
NKR( ) in AUTHART.KEY to see if 
there are other authors with the same 
partial key, repeating the whole process. 
If it is the right Williams and you indicate 
that you want to see other articles he' s  
done, the program will use the read-next­
data-record function (READNDR( )) in 
ARTAUTH.DAT to retrieve the next arti­
cle's master key from the record set. 

Example Database 2:  
Multiple Indexes 
One feature not shown in the example 
above is ZSAM's  ability to associate 
multiple key files with a single data file 
so that you can access a record by more 
than one route. Examine the database di­
agrammed in figure 2. This is a portion 
of a student-record-keeping system. In 
most cases, you're happy to access the 
student's data by last name. Let's say 
that a report comes in from a parent that 
her son is ill and will not be in school for 
the week. The secretary asks for the 
child's name, calls up the student's in­
formation, and makes an entry in the stu­
dent's records about the lost week. 

However, there are times when it is 
more convenient to access a student' s  in­
formation using social security number 
as the key. (At the university I attended, 
all grade reporting was done using social 
security numbers as the student identifi­
cation number.) As you can see in figure 
2, two key files point to a single data file, 
and a student' s  master information is ac­
cessible via either the student' s  name or 
social security number. How can you 
build such a structure using ZSAM? 

When you add a new student's infor­
mation to the database, the program 
should use 

ZCREATKR(KFNUM,DFNUM, 
KEY,REC) 

with KFNUM set to SNAME.KEY and 
DFNUM set to SMASTER.DAT. (KEY 
points to a string holding the student' s  
last name and first initial, and REC 
points to the student's master record 
data.) This adds the student' s  name key 
to SNAME. KEY, creates the master 
record in SMASTER. DAT, and asso­
ciates the key with the record. Next, the 
program should call 

ZINSERTK(KFNUM,DFNUM,KEY) 

with KFNUM set to SSN . K EY and 
DFNUM set as above. Now, however, 
KEY points to a string holding the stu­
dent ' s  social security number. ZIN-

SERTK( ) assumes that DFNUM's  inter­
nal pointer has been set to some valid 
record (in this case, the student's master 
data), to which the routine associates the 
new key. No new record is created; ZIN­
SERTK( ) merely fills in the data pointer 
portion of the new key with the number 
of the current record in DFNUM. The 
result is that both the social security 
number key (in SSN.KEY) and the last 
name key (in SNAME.KEY) point to the 
master data record (in SMASTER.DAT) .  

Perhaps you're wondering how a dele­
tion operation would work on such a two­
key one-record arrangement. Let's as-

ZSAM 
can associate multiple 

key files with 

a single data file. 

sume a student leaves the school and you 
want to remove that student's records 
from the database. The program should 
first call :  

ZDELETEKR(KFNUM,DFNUM, 
KEY); 

with KFNUM set to SNAME.KEY's file 
number and DFNUM set to SMASTER. 
DAT's number. KEY would point to a 
string holding the student's last-name 
key. This deletes the name key and the 
master record. Then, it should call 

ZDELETEK(KFNUM,KEY); 

with KFNUM set to SSN .KEY and KEY 
pointing to a string holding the student' s 
social security number. This deletes the 
social security number key. As in ZIN­
SERTK( ), no data file is involved. 

As a programmer, you can use the 
multiple-key-files technique to build 
very complex databases. In a client data­
base, clients' data can be accessed by 
name,  social  security number,  or 
driver's license number. If you want to 
be able to access all clients in a particular 
city, county, or ZIP code area, you can 
use the count byte technique as in the 
MASTER.KEY file in the bibliographic 
example to allow a single ZIP-code key 
to point to a list of client names . 

continued 
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Z SAM is a B-tree file management 
system written in 8088 assembly 

language and interfaced to Borland's 
Turbo C (although it shouldn't be diffi­
cult to attach it to other C compilers-or 
other h igh-level languages, for that 
matter) . 

ZSAM provides all the routines I've 
described in this series of articles. I've 
also thrown in some additional C code 
for creating ,  opening, and closing 
ZSAM files. 

You call ZSAM routines via C func­
tions, which in turn call the assembly 
language l ibrary. I th ink it's worth 
pointing out that the assembly language 
library does not perform file 110 direct­
ly. Since file 1/0 is already provided in 
the C run-time library, I 've written the 
ZSAM assembly language routines so 
that they turn around and call C library 
functions to perform file reads and 
writes. The result is C functions calling 
assembly language functions calling C 
library functions. 

Here is a list of the routines provided 
by the ZSAM interface code: 

ZOPENK( FNAME, KFNUM) 
char * FNAME; 
unsigned int KFNUM; 
Opens key file FNAME and associates 
it with number KFNUM. ZOPENK( ) 
creates a node buffer and al locates 
space for the key file's header informa­
tion. When you write a program that 
uses ZSAM, you define two constants; 
one indicates the maximum number of 
key files that you can open simulta­
neously, and the other indicates the 
maximum number of data files that you 
can open simultaneously. These con­
stants serve to define the size of arrays 
of pointers to the key- and data-file 
header information. KFNUM is actu­
ally an index into the arrays; think of 
KFNUM as a file handle. 

ZGLOSEK(DFNUM) 
unsigned int DFNUM; 
Closes the key file associated with 
KFNUM. ZCLOSEK( ) updates the 
key file's header information. Thus, 
you must call ZCLOSEK( ) for any 

Finally, since ZSAM permits keys of 
up to 64 bytes, you can do hierarchical 
sorting. Say you're building an account­
ing system and you'd like to be able to 
generate a report showing transactions 
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The C Interface 
open key files before terminating your 
program. Remember, the header infor­
mation includes data like the file's root 
sector. If you've opened a key file and 
added keys that have caused the B-tree 
to grow, you have to update the header 
information before you close the file, or 
the identity of the new root sector will 
be lost. 

ZOPEND( FNAME,DFNUM) 
char * FNAME; 
unsigned int DFNUM; 
This routine is the data-file counterpart 
to ZOPENK( ). The data file FNAME 
is opened and associated with DFNUM. 
ZOPEND( ) creates a data-record buf­
fer and allocates space for the data file's 
header information. 

int ZGLOSED(DFNUM) 
unsigned int DFNUM; 
Closes data file DFNUM . As with 
ZCLOSEK( ), any data file that you 
have opened using ZOPEND( ) must be 
closed with ZCLOSED( ) before your 
program terminates. 

int ZREWINDK( KFNUM) 
unsigned int KFNUM; 
Rewinds key file KFNUM. 

int ZREADKR( KFNUM, DFNUM, KEY, REG) 
unsigned int KFNUM, DFNUM; 
char *KEY, *REG; 
Read keyed record. KEY is a pointer to 
a character string containing the target 
key . If  the target is  found in  file 
KFNUM, the data pointer associated 
with that key is assumed to point to a 
data record in DFNUM. ZREADKR( ) 
reads that data record and copies its con­
tents into the character array that REC 
points to. (This routine uses the algo­
rithm described in SEEK...KEY.) 

int ZREADNKR(KFNUM, DFNUM, 
KEY , REG) 

unsigned int KFNUM, DFNUM; 
char *KEY, *REG ; 
Read next keyed record. This routine 
positions the internal pointers of file 
KFNUM to the current key's inorder 
successor (which becomes the new cur-

sorted first by account number and next 
by date. You just create a key file whose 
keys are composed of the account num­
ber. with the transaction date appended 
and a final count byte (or word) tacked 

rent key) . The new current key is copied 
into the character array that KEY points 
to, and its associated data record (from . 
DFNUM) is copied into the character 
array that REC points to. If DFNUM is 
a complex file, ZREADNKR( ) returns 
the head of the record set and leaves the 
data file's internal pointers set to the 
head record. (This uses the algorithm 
described in SEEK_NEXT_K.EY.)  

int ZREADNDR(DFNUM , REG) 
unsigned int DFNUM; 
char *REG; 
Read next data record. DFNUM must 
be a complex data file. DFNUM's inter­
nal pointers are moved to the next 
record (in the current record set); this 
record is copied into the character array 
that REC points to. (This uses the algo­
rithm described in READ_NEXT_ 
RECORD.) 

int ZGREATKR( KFNUM, DFNUM, 
KEY, REG) 

unsigned int KFNUM, DFNUM; 
char *KEY, *REG ; 
Create keyed record. The key string 
that's pointed to by KEY is added to 
KFNUM. REC points to a character 
array that holds the record to be associ­
ated with KEY. REC's contents are 
added to DFNUM, and a data pointer to 
this new record is attached to the new 
key in KFNUM. (This uses the algo­
rithm described in CREATE_K.EY.) 

int ZINSERTK( KFNUM, DFNUM, KEY) 
unsigned int KFNUM, DFNUM; 
char *KEY; 
Insert a new key. This routine operates 
similarly to ZCREATEKR( ) ,  but it 
does not create a new data record. KEY 
points to a key string; which is added to 
KFNUM. A data pointer to the current 
record in DFNUM is attached to the 
new key. If DFNUM is a complex data 
file, then the data pointer identifies the 
head record of the current record set. 

int ZWRITEDR(DFNUM, REG) 
unsigned int DFNUM; 
char *REG; 
Write data record. The contents of the 

on the end to make each key unique. 
Using the READNKR( ) function, you 
can step through the file, accessing the 
transactions in the desired order. If you 
want the transactions in date order, you 



current data record in DFNUM are 
overwritten by the character string that 
REC points to. 

int ZAPPENDDR (DFNUM , REC) 
unsigned int DFNUM; 
char *REG ; 
Append data record. A new record is 
created in DFNUM and is loaded with 
the character string that REC points to. 
This new record is appended to the cur­
rent record set in DFNUM and becomes 
the new current record. (This routine 
uses the algorithm that was described in 
APPEND ....RECORD.) 

int ZDELKR ( KFNUM, DFNUM, KEY) 
unsigned int KFNUM , DFNUM; 
char *KEY; 
Delete keyed record. Key file KFNUM 
is searched for KEY; if found, that key 
is deleted from the file, and its associ­
ated data record is then deleted from 
DFNUM. lf DFNUM is a complex data 
file, the entire record set that KEY 
points to is deleted. (This routine uses 
the algorithm described in DELETE_ 
KEY.) 

int ZDELK (KFNUM, KEY) 
unsigned int KFNUM; 
char *KEY; 
Delete key. The key file KFNUM is 
searched for KEY; if found, that key is 
deleted. Any data record associated 
with KEY is unaffected. 

int ZDELD (DFNUM) 
unsigned int DFNUM; 
Delete data record. Data file DFNUM 
must be a complex data file. The current 
record is deleted from the current 
record set. (This uses the algorithm de­
scribed in DELETE....RECORD.) 

int ZREWINDD( DFNUM) 
unsigned int DFNUM . 
Rewind data record set. Data file 
DFNUM must be a complex data file. 
The current record set is rewound so a 
subsequent call to ZREADNDR( ) will 
return the set's head record. (This rou­
tine uses the algorithm described in 
REWIND_SET.) 

construct another key file (pointing to 
the same data) with keys made up of 
DATE + ACC OU N T  N U M BER + 
COUNT BYTE. Your only real limit is 
the amount of space on your hard disk. 

H A N D S  O N  
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End of File 
As extensive as ZSAM is, it's not the 
final word in a database management 
system. For one thing, it doesn't begin to 
address relational operations on the data­
base; those are functions you'd have to 
add on top of the ZSAM routines. (You 
can do that while you're adding a Struc­
tured Query Language front end, right?) 
Some of the more reasonable additions to 
ZSAM might include the following: 

• Multiple indexes per key file. Each 
record in a key file is 5 1 2  bytes long. The 
header information is placed on the first 
sector of the file (offset 0), but since this 
information takes up only a small por­
tion of the entire sector, there's ample 
room for more header information. The 
information for a given index would be 
located at a fixed offset within the first 
sector. So, if you had a data file that was 
keyed by date, client number, and ZIP 
code, instead of having to open three 
files to get at all the indexes, you could 
keep them all in one key file. And since 
all key nodes are the same length, the in­
dexes could share a common available­
for-reuse list. 
• Allowing multiple records per key. 
This involves moving the functions for 
appending an enumeration byte (or word) 
into the ZSAM routines rather than hav­
ing to manipulate the byte separately, as 
in the bibliography example. For a key 
file that allows multiple instances of the 
same key, simply expand the key length 
to account for the enumeration quantity. 
(Expanding it by 1 byte would allow for 
256 copies of the same key in the file; ex­
panding it by 2 bytes would allow for 
65 ,536 instances of the same key.) Add­
ing a replicate key would involve scan­
ning through the existing keys until you 
located the first available value for the 
enumeration quantity. .l · 
• Tighter coupling between the key and 
data files. The header information of 
each key file could also include which 
data file it was associated with, and what 
portions of a data record are put together 
(and how) to create the key. For exam­
ple, the key file holding social security 
numbers in the student database would 
contain header information that would 
say (translated to English): "Keys in this 
key file are composed of the character 
string starting at offset 25 within each 
data record. "  Offset 25, of course, is 
where the student's social security num­
ber is stored. 

This arrangement has an added benefit 
of safety. If the key file gets clobbered, 
but the header information and data file 
remain intact, a program can recreate the 

index by simply scanning through the 
data file and reinserting the keys into the 
index. And speaking of safety . . .  
• Safety features. When the key file be­
gins to grow, it becomes more sensitive 
to corruption. Not that the failure rate 
goes up; it's  just that the amount of infor­
mation you stand to lose gets larger and 
larger. Some B-tree file management 
systems open a temporary file when an 
update is about to take place (like an in­
sertion or deletion).  Then, for each sec­
tor that the routine is about to modify in 
the B-tree, it first writes an unaltered 
copy of the sector into the temporary 
file. The temporary file is erased (or 
overwritten) only after the entire update 
has been completed successfully. So, if 
there's a system crash in the middle of 
the update that would otherwise leave the 
file damaged, you can restore the file to 
its state prior to the update by retrieving 
the sectors saved in the temporary file. 

I n  humongous key fi les ,  where a 
power failure might spell the loss of a 
multimegabyte database, the added time 
required to write the records into the 
temporary file can be significantly less 
than that needed to rebuild the database. 
• Variable-length keys. These have the 
advantage of letting you pack more keys 
on a key node. You'll have to precede 
each key with a key count. Determining 
whether the number of entries has ex­
ceeded a node's capacity becomes a little 
tricky; nevertheless, all the a lgorithms 
that I've presented in this column remain 
largely unchanged. 

Next Month 
I ' l l  take another look at floating-point 
operations ;  th i s  t ime,  I ' l l  present a 
binary-coded decimal f loating-point 
package. 

Author 's  note :  The complete ZSAM 
package is available on BIX as the file 
ZSAM.ARC. It is also available in a vari­
ety of other formats. See page 3 for de­
tails. The listings contain the source code 
for the assembly language routines and 
the C interface code. They also contain 
the programs that I used in the bibliogra­
phy example, plus some sample data. • 

Rick Grehan is the director of the BYTE 
Lab. He has a BS in physics and applied 
mathematics and an MS in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as "rick_g. "  

Your questions and comments are wel­
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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ing software packages work with M$-OOS or PC-DOS and 
most matrix or laser printers. We also sell pre-printed labels. 
Our hardware can work with nearly every computer in the 
world. 
International Technologies & Systems Corp. 

635-C North Berry St., Brea, CA 92621 
(714) 990-1880 FAX: 714 990-2503 TLX 6502824734 MCI 

Inqu iry 585. 
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----- THE BUYER'S MART-----

BAR CODE 

BAR CODE MADE EASY 
PERCON* E·Z·READER .. keyboard interfaces and multiuser 
RS.232 models make it easy to add bar code to virtually any 
computer/terminal WITHOUT SOFTWARE MODIFICATION. 
Immediate shipping. Two � warranty. Bar cotle printing 
software available CaJJ lor details on fast. accurate. � data 
entry. Substantial reseller discounts. 

PERCQN® 
2190 W. 11th Sl., Eugene, OR 97402 

1-800-8 PERCON 

PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable, cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, paNerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 
Seagull Scientific Systems 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 

206-451-8966 

DATA INPUT DEVICES 
Bar Code & Magnetic Stripe Readers for microcomputers & 
terminals, including IBM PS/2 & others, DEC, Macintosh, 
AT&T, CT, Wyse, Wang. All readers connect on the keyboard 
cable & are transparent to all software. Low cost bar code 
print programs, magnetic encoders, & portable readers are 
also available. GSA contract #GSOOK87AGS5346. 

TPS Electronics 
4047 Transport. Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
FAX: 415-856-3843 

Inquiry 586. 

VARIANT M ICROSYSTEMS 

BAR CODE READERS DELIVER 
WANO/LASER/MAGNETIC CARD CONNECTIVITY 
• l<eyboard wedges (lnlemai/External) lor IBM PCIXT/111: PS/2 

and portables. 
• RS232 "Wedges for WYSE, link, Kimtron terminals 
• Bar code and label printing software 
• Full two year warranty 
• 30 Day Money Back Guarantee 
• Extensive VAR/Oealer Discounts 
3141l De Ia Cruz 8111:1., Sune 200/Sanla Clara, CA 95054/(41JB) 9B().tBB0 

Inquiry 587. 

CAD/CAM 

P-C-B ARTWORK MADE EASY! 
Create and Revise Printed-Circuit-Artwork 

on your IBM or Compatible 
• Help Screens • Dip & Sip Library 

• Printer and Plotter Artwork • Supports Mice • Auto-Router available • ICON Menus 
Requirements: IBM or Compatible PC, 384K RAM, DOS 
3.0 or later. PCBoards: $99.00 DEMO: $t0.00 

PCBoards 
2110 14th Ave. South, Birmingham, AL 35205 (205) .933·1122 

Inquiry 588. 

P·CAD MOUSE 
A quality mouse designed to run with the P-CAD soft· 
ware. It requires one RS232C COM Port for the con­
nection. No external security device is needed any more. 
Complete hardware and documentation for $575. Call 
or write for more information. Three years warranty. 
Checks, COO, VISA, MC accepted. 

UNITEK SYSTE M  
9228 Vancouver Drive, Sacramento, CA 95826 (916) 962-6075 

?-CAD trademark of Personal CAD System, Inc. 

Inquiry 589. 

CASE 

FINITE STATE PROGRAM COMPILERS 
State programs develop quicker, run faster and use less 
memory than sequential programs. A few keystrokes can 
replace hundreds of instructions. The Compeditor, a 
CASE software development tool, forms source state 
programs in: Ada, BASIC, C, FORTRAN and Pascal. 
FOR IBM DOS. 
Price $200 per. lang. (With Primer and Debugger) 
Sampler $50.00 (With all manuals & credit) 
AVECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 {407) 295-0930 

Inquiry 590. 

JOINT APPLICATION DESIGN 
and PROTOTYPING WORKBENCH 

Developers! Reduce your costs and improve 
user satisfaction. Give users a hands on feel 
for the system. Build a full working model of 
a system in just hours. PC-PROTO is easy to 
use, flexible, and writes the documentation for 
you. From $149. 
Kartech, Inc. (416) 656-2032 

165 Pinewood Ave., Toronto, Ontario, Canada M6C 2V6 

Inquiry 591. 

CD-ROM 

CD-ROM Drives & Titles 
Largest selection for PC & Mac. 

MlcrosoH Programmers Library & Drive $995 
Computer Library $695 • Public Domain S/W $99. 

Drives from $699. Hundreds of titles from $29. 
MCNISA/AMEX, Money-back Guarantee. 
Call or write for free 100 page catalog. 

Get It all from "The Bureau " 
Bureau of Electronic Publishing 
121 Norwood Ave., Upper Montclair, NJ 07043 

(201) 746-3031 
Inquiry 592. 

Government Databases on 
CO-ROMs 

Detailed US databases available on 5 CO-ROMs: 
Economics, labor, Agriculture, Consumers, and Food. 
Soon: Health, Business, Tax, Energy and more. Includes 
software to make tables, DIF or ASCII. $65 each, MS· 
DOS req. CD-ROM publishing services available. 

Hopkins Technology 
421 Hazel Lane, Hopkins, M N  55343 

(612) 931-9376 CIS 74017,614 

Inquiry 593. 

COMMUNICATIONS 

PC-COMM: A SERIAL DATA 
COMMUNICATIONS ANALYZER 

Displays bidirectional RS-232 data traffic. Logs data to 
disk monitoring at 19.2K baud. Indicates errors and 
RS-232 control signals. Runs on all IBM PC/AT/PS2 
compatibles. Transfers binary files at 19.2K baud. 

PC-COMM $165 Cable option $65 SIH $5 

Santa Rosa Software 
99 Alden Ave., Rohnen Park, CA 94928 

707-664-8440 
Inquiry 594. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $39 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it all. Call 8 am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1 ·800·848·3469 
(Local 614-262-0559) 

SAFEWARE, The Insurance Agency Inc. 
Inquiry 595. 

CROSS ASSEMBLERS 

CROSS ASSEMBLERS 
Universal Linker, Librarian 

Targets for 36 Microprocessors 
Hosts: PC/MS DOS, micro VAX, VAX 8000 

Developed and supported at: 

ENERTEC, INC. 
BOX 1312, lansdale, PA 19446 

215-362-0966 MCNISA 

Inquiry 596. 

I T •- ....- I 
r I 

� 
- ·  

.. 
.__ 

• I ' "f '>" ,  • • I 
"it '.t ·  

r---------------------------� � 
Professional Series ) , PseudoCode releases its PseudoSam professional 1 • 1 

�S:�:s�
f����fti��������b���

t
nr::'fn�l�d�'f:�:���: 1 J 

tually unlimited size. For IBM PC's, MS-DOS 2.0 or 
greater. With manual lor $50.00. (MI res. 4% tax). Ship­
ping $5, Canada $10, Foreign $15. Visa/MC. (Dealer 
Inquires Welcome). 

KORE Inc. 
6910 Patterson, Caledonia, Ml 49316 616-791-9333 
30 Day satisfaction guaranteed or purchase price refunded. 

Inquiry 597. 

FANTASTIC SIMULATORS 
For the 8048, 8051, 8080, BOBS. & ZBO families. Full function 
simulation including ALL MODES of interrupts. Built-in 
disassembler. Better than expensive I.C.E.'s. 

CROSS ASSEMBLERS 
We support the 8048, 8051, 808018085, 8096 & zao families. 
Just $75 each. 

Lear Com Company 
2440 Kipling SI./Ste. 206, Lakewood, CO 80215 

303-232-2226 
Inquiry 598. 

680XO Cross Assemblers 
NorN, I$peosMI QUdy 69.ll([) � lhal: use )O.I'IBMPCor� 
pati)le. AI 'oiOFSions support up 10 32 chat labels, INCUJDE Iiies, PIUH names, 
8l(ISfiSille list cutput, sort9::i 9jn'lbol tables, mat"f CCI'I'VnOI'I dinldives, prinled manuab. Basic ll9rSions aNte� Unking ..ersions include a lbarian & linker,Cftllltaaither 5-n!oordsor n*x:atablerT"IC:diJeslincodtla1JBI8Srncor0s or bintuy NelS. Minimum raquirements are 320K. DOS 2JOC, & 1-sv.· osoo. 

Basic 68Q()()ISEI(l10-$49.95 Basic 68020---$69.95 Unklng 680001'68010--$89.95 Unklng 68020168881-$129.95 
Unking 68030168881-$149.95 

Checks, VISA, MC accepl9d. MN residents +6% sales tax. 
No PO's or COO's please. 

RAVEN Computer Systems Box 12116. Sl. Paul, MN 55112 (612) 1536-0365 
Inquiry 599. 

6800-Famlly Development Software 
Our C Compilers for the 6800, 6801, 6809, & 
68HC11 feature a complete implementation (ex­
cluding bit fields) of C as described by K&R and 
yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator included. 

Wlntek Corporation 
1801 South St., Lafayette, IN 47904 

(800) 742-6809 or (317) 742-8428 
Inquiry 600. 

DATA CONVERSION 

MEDIA CONVERSION/DATA TRANSLATION 
More than just a straight dump or ASCII transfer! 

Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 

IBM PS/2 & Macintosh supported 
#1 in the translation Industry! 

CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010 

(213) 387-44n 1-800-825-8251 
Inquiry 601. 
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OAT ABASE MGMT SYSTEMS 

FREE TRIAL dBASE Ill CLON!! 
"1 on 1 is a programmable relational DBMS . . .  The menu 
mode is a fancier and more complete version of OBases's 
assistant mode . . .  1 on 1 - 311 is a great deal for those who 
would be glad to have a dBASE Ill PLUS clone" 

** PC MAGAZINE 5/17/88 * *  
Free 30 day trial full program USA only o r  Buy now get free 
upgrade. Money back guarantee $69 + $5. S/H chk!Amex. 
CAN +$4. Other +$10. Call or write: 

1 on 1 Computer Solutipns 
26 Finchwood Dr., Trumbull, CT 06611 203-375-0914 

dBASE Ill Is a trademark of Ashton-TATE 
Inquiry 602. 

query dBASE IV data in OS/2 
don't waste time waiting for a huge program to load up 
C >SELECT • FROM DATABASE 
• SELECT can read dBASE Ill+ & IV database & index 
• DOS & OS/2 protected mode version. multiuser 
• set up query by filling table. no programming 
• filter, relation, calc field, graph, histogram, report 
• DOS $38 OS/2 $38 both $68 + $3 S/H check/visa/MC 
YSC Tech (416) 733·0228 
47 Protea Gardens, Willowdale. ON M2K 2N5, CANADA 
dBASE IV is trademark of Ashton-Tate 

Inquiry 603. 

't I 

OAT A/DISK CONVERSION 

QUALITY CONVERSIONS 

Nine Track Tape 
2,000 plus Disk Conversions 

Optical Scanning 

1st Run Computer Services Inc. 
1261 Broadway, Suite 508. New York, NY 10001 

(212) 779-0800 

Inquiry 604. 

Get the. Expertise You Need! 
Disk/Disk • Tape/Disk • OCR 

Over 1,000 formats! 3Vz. 5V•. or 8 inch disks; 9 1rack 
mag tape: 10 MB Bernoulli cartridge. Dala base and 
word processor translation. Specialists in Govern· 
rnent Securily Data. Call for free consullation. 
Computer Conversions, Inc. 
9580 Black Mfn. Rd .. Ste J. San Diego. CA 92126 

{619) 693-1 697 

Inquiry 605. 

D ISK CONVERSIONS 
Media transfer to o r  from: IBM, Xerox, DEC, Wang , 
Lanier, CPT, Micom, NBI, CT. also WP, WS, 
MS/WRD, DW4, MM, Samna, DEC OX, MAS 11 ,  
Xerox-Writer, ASCI I. 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 531 Main St., Ste. 835, El Segundo, CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 606. 

DISK & TAPE CONVERSIONS 
AUTOMATICALLY 

SAVE TIME AND MONEY 
Over 1000 formats from Mini, Micro Mainframe, Word Pro­
cessors, & Typeseners. 

TAPE Conversions as low as $23.00 MB 
DISK Conversions as low as $15.00 per Disk 

Call or writS TODAY for a cost saving quotation. 
CREATIVE DATA SERVICES 
1210 W. Latimer Ave., Campbell. CA 95008 

(408) 866-6080 

Inquiry 607. 
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OAT A/DISK CONVERSION 

DISK INTERCHANGE 
SERVICE COMPANY 

DISC specializes in transferring files between incom­
patible disk lormats, and between disk and 9-track tape. 

• Dedicated Word Processors 
• Mini, Micro & Mainframe Computers 
• S:rrack Tape (BOO. 1600 and 6250 BPI) 
• MSDOS, CPIM. UNIX. DOS, PRODOS, lSX+. RT-11 

2 Park Drive • Westford, MA 01886 
(508) 692·0050 

Inquiry 608. 

THE #1 CHOICE 
In disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies in fNBry industry-wortd-wide. 

Free test • Satisfaction guaranteed 
Call the helpful conversion experts . .  

Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 

(612) 588-7571 

Inquiry 609. 

IBM Pc • to •  Fll�rapy 
IBM PC to HP File Copy allows IBM PCs, PS/2, com­
patibles to read, write files written by Hewlett Packard 
Series 70, 80, 200, 300, 1000, 9000's. We offer custom 
work using our file copy uti lilies and program translators. 
Call for estimate, catalog, data sheet. 
Oswego Software 312/554-3567 
507 North Adams St. Fax 312/554-3573 
Oswego, Illinois 60543 Telex 858-757 

Inquiry 610. 

CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
1000 formats including 3V2: 5V• ·: 8" disk formats & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan· 
ning Services. 

Pivar Computing Services, Inc. 
1 65 Arlington Hgts. Rd. ,  Dept. #B 

Buffalo Grove, IL 60089 (312) 459-6010 

Inquiry 611 . 

DEMOS/TUTORIALS 

LEARN THE ABC'S OF 1·2·3 
LEADING EDGE"S New Softvision VCR Training AC­
CELERATES learning LOTUS 1-2-3. You get: 84-min 
videotape, workbook and practice disk. Now you're up­
lo-speed on l.olus 1-2-3. Just $29.95 + 2.50 P&H. 
ORDER NOW. Money back If not delighted. All major 
credit cards. CALL NOW. 

LIFE DYNAMICS 
6050 Peachtree Pkwy., H240-226. Norcross, GA 30091 

(800) 548-9608 M-F 10-6 
(BOO) 548-5782 Ext. 12 ANYTIME 

Inquiry 612. 

I NSTANT R EPLAY I l l  
Build Demos, Tutorials, Prototypes, Presentations, Music. 
Timed Keyboard Macros. and Menu Systems. Includes 
Screen Maker, l<eystrokefTime Editor, Program Memorizer. 
and Animalo' Rec� Great Reviews' Simply the BEST: Not 
copy protected. No royalties. 60 day satisfaction money 
back guar. IBM and Com pat b. $149.95 U.S.Chk/Cr. Crd. 
Demo Diskelte $5.00 

NOSTRADAMUS, INC. 
P.O. Box 9252 

Salt Lake City, Utah 84109 (801) 487-9662 

Inquiry 613. 

DISASSEMBLERS 

SOFT·X·PLORE 
See .. BYTE"s May "88 issue pg. 78 ... Disassemble 500 
kb (') program at 10.000/min. (') in any file. ROM/RAM 
memory up to 80386 instruction set ('). SOFT·X-plore: 
• is for MS/DOS 2.0+ systems 
• uses 20 algorithms and seven passes (*) 
• only $129.95 plus S&H w/30 day guarantee. 

To order call (BOO) 446-4656 or info (203) 561Hl236 

or write: RJSWANTEK INC. 
178 Brookside Rd., Newington CT 06111 

• be,St on the market MCNISA accepted 

Inquiry 614. 

DISK COMPATIBILITY 

IBM PC's USE Mac DISKS 
MatchMaker lets you plug any Macintosh exter­
nal floppy drive into an IBM PC. Half size card and 
software lets you copy to/from, view directory, in­
itialize, or delete files on the Mac diskette. Works with PCs. XTs, ATs, and compatibles. The easy way 
to move information! 

$149.00 Visa/MC/COD/Chk. 
Micro Solutions Computer Products 

132 W. Lincoln Hwy., DeKalb. IL 60115 81Sn56-3411 

Inquiry 615. 

DISK DRIVES 

PS/2 DRIVES FOR PC's AT's 
CompatiKiVPC . . . . . . . . . . . . . . .  $279 
CompatiKiVAT . . . . . . .  $219 

Built-in floppy controllers-no problem. 
Supports multiple drives and formats. lets your 
computer use IBM PS/2 1.4M diskettes plus more! 
Call for further informat ion or to place an order. 

VISA/MCICOD/CHECK. 

Micro Solutions Computer Products 
132 W. Lincoln Hwy .. DeKalt> IL 60115 815/756-3411 

Inquiry 616. 

DISK DUPLICATION 

SOFTWARE PRODUCTION 
• Disk duplication • Warehousing 
• All formats • Drop shipping 
e EVERLOCK copy e Fulfillment 

protection • 48-hour delivery 
• Label/sleeve printing • Consultation & 
• Full packaging guidance services Star-Byte, Inc. 

2680 Bergey Rd .. Hatfield. PA 19440 
215-997-2470 800-243-1515 

Inquiry 617. 

DUPLICATION SERVICES 

SOFTWARE DUPLICATION 
• One Stop Shopping • Technical Support 
• Custom Packaging • Drop Shipping 
• Copy Protection • Fast Turnaround 

• Competitive Pricing 
SATISFACTION GUARANTEED 

800-222-0490 NJ 201-462-7628 
M E  GAS oft 

ffi. Box no. Freehold. NJ 07726 See our ads on page 322. 

Inquiry 618. 

ELECTRONIC PROJECTS 

BUILD TALKI NG ROBOT! 
- Build B.E.R.T.© the Basic Educational Robot Trainer 
- Featured in BYTE April & May I f57 
- Even a child can program 1this talking Robot, built 

from off-the-shelf components 
- Minimum Kit $50.00 U.S. 
- Complete Kit $180.00 U.S. 
- + 10% SIH VISA welcomed 
- For further information write to: 

GoCo Dist. 
Suite 806, 1146 Harwood St., Vancouver, B.C. Canada VSE 3V1 

VISA orders only: 604-681-Q595 

Inquiry 619. 
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ENTERTAINMENT 

* * * EGA Chess * * * 
• "Challenging" . . .  "Relentless" . . .  -PC Mag 
• Fully Animated High Resolution Graphics 
• Solves Mate In 7 . . . On Screen Clock 
• Huge Opening Book . . .  Select Level 
• Save/Restart/Print Your Own Games 
• Requires 256K EGNVGA 5.25" disk 
• $34.g5 ($5.00 for Demo) 

...._,. .I , J I 
CUBE Mlcrosystems 

P.O. Box 26064, Overland Park, KS 66225 
(913) 649-6747 VISA/MC 

Inquiry 621. 

NEMESISTM Go Master® 
Go, a game of strategic elegance, has been a way of 
life in the Orient for over four thousand years. Many con· 
sider Go to be the secret of the Japanese business· 
man's success. "While chess is a game of war. Go is 
a game of market share"(President of Nikko Hotels]. 

"If you are Interested In Go, buy this program." 
Game of the Month J. Pournelle BYTE 7/ffl 

Toyogo, Inc. The Leader in Computer Go. 
76 Bedford St. H34-Y, Lexington, MA 02f73, (617) 861·0488 

Inquiry 622. 
' 

Sho 'nuff good software 
Cast yo eyes 'pun a little ole piece o assembly code, 
'n yo be seein haws powerful easy it be ta tie yo mind 
in knots. Sos wise ole Uncle Remus hisself has com-
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1� s;:p;� �����"a 
mailin da simples' purchase order in da whole wide 
world 'n a check fa three smackers ta 

ZIP FAST Box 12238 Lexington, KY 40581·2238 
An extry buck shrinkins da disk ta 3.5 inches. 

A fancified printed book be 18 o dem der dollars. 
Don' furgut yo ever Iovin return address. 

Inquiry 623. 

about the special computer product or service 
that you provide belongs in print. 

THE BUYE R'S M A RT 
can help you reach computer professionals and 

produce valuable inquiries for your company! 
Call Brian Higgins for more information 

603-924-3754 

FAX COMM U NICATIONS 

COMPLETE FAX $295 
Grp. Ill FAX capability for your PC. Bkgrd. operation, w/pop­
up "hot key" for direct faxing from most applications. Sched­
uled/broadcast transmission, auto redial. Optional 9600 bps, 
voice mail, morel 2 yr. warranty from The Complete PC. Free 
2nd day air shipping. 

R. Gile Electronics 
358 So. Main St., Ste. H36 

Orange, CA 92668 
To order, call (800) 527-4453 or (114) 634-3353 24 hr. 

For Info, poll FAX (714) 634-1644 

Inquiry 624. 

FLOW CHARTS 

Flowchart/State Diagram for Engineers 
Draw fiONCharts or state diagrams with this MacOraw like pro­
gram on )()ur IBM PC/AT/PS2 or compatible. All flOOM:hart sym­
bols are prebuilt and can be stretched to any size. Add your 
own symbols to the symbol library. Ellipses, curves with end­
ing arrowheads, cut/paste, enlarge/reduce, drag, zoom out, 
undo . .  etc. Output to most printers, plotters, and desktop 
publishing software. Complete with Logitech Mouse for $89. 
See our larger ad every other month. 

Daytron Electronics Inc. 
610 S. Sherman 11104, Richardson, TX 75081 214-669-2137 

Inquiry 625. 
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FLOW CHARTS 

FLOW CHARTING II+ HELPS YOU! 
Precise fiOOM:harting is fast and simple with Flow Charting 
II+ • Draw, edit and print perfect charts: bold and normal fonts, 
26 shapes - 95 sizes; fast entry of arrO'NS, bypasses & con­
nectors; Fast Insert Line; shrink screen displays 20Ck:olumn 
chart; 40 column edit screen for detail work, much more! 

PATTON & PATTON 
81 Great Oaks Blvd., San Jose. CA 95119 

1-800-525-0082 Ext. 42 (Outside CA) 
408-629-5376 Ext. 42 (CA/Int'l) 

Inquiry 626. 

' - . 

WINDOWS FLOWCHARTER $79 
RF FLow is a drawing tool designed specifically for 
flowcharts. Easy to learn, easy to use. 75 shapes 
automatically adjust in size. Move, copy, or delete 
groups of objects. 7 levels of zoom. Use mouse or 
keyboard. On-line user's manual. Supports Win­
dows printers, plotters, and fonts. $5 trial disc. RFFiow requires M icrosoft® Windows. 

RFF ELECTRONICS 
1053 Banyan Court, loveland, CO 80538 

(303) 663-5767 

Inquiry 627. 

STRUCTURED FLOW CHART 
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. HARDWARE 

C H I P  CH ECKER 
• 74/54 TT L  + CMOS • 8000 Nat. + Signetics 
• 14/4000 CMOS • 9000 TTL 
• 14-24 Pin Chips • .3" + .6" IC widths 

Tests/Identifies over 650 digital chips with ANY type 
of output in seconds. Also tests popular RAM chips. IBM 
compatible version $259. C12B + C64 version $159. 

DUNE SYSTEMS 
2603 Willa Dr., St. Joseph, Ml 49085 

(616) 983-2352 

Inquiry 631 . 

. .  r 

INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 
Has optimum features for monitor + control applications: 
16 Chan AID • 4 RS232/422 Ports • 48 Prog 1/0 Lines 
• 8 Opto INs • 8 HiDrive OUTs • 4 Timers • Watchdog 
• 104K Memory • 5.25 x 8.0 Options: Resident FORTH 
OS with Target Compiler, Editor, Assembler, + Auto 
load/Start; 5 MHz 8085 • 4 Chan D/A • Battery Backed 
Clock/RAM • Networking • PC Support. 
E-PAC 1000 + $249.00 E-PAC 2000 + $449.00 

E M AC INC. 
P.O. Box 2042, Carbondale IL 62902 (618) 529-4525 

Inquiry 632. 

·-- � r---------------------------� 
F R E E  CATALOG 

NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PO L. Keywords define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz­
i ng, text centering. Translators from many 
languages available. For Mac and IBM PC. 

I �. I 

Protect your computer power from black�uts, brown­
outs, audio/video hash and surges! Complete line of low 
cost Emergency Power Supply units. Line Conditioners 
and Surge Suppressors prevent damage and loss of 
valuable data. Prevent errors, malfunctions and false 
printouts! Send for money saving catalog today . 

SILTRONIX, INC. 
P.O. Box 82544, San Diego, CA g2138 

1-800-637-4888 
L-------------------------------� � ! Inquiry 628. ;-j · 

GRAPHICS 

AMAZING GRAPHICS MADE SIMPLE! 
Announcing AXUM, the fi rst truly sophisticated 
technical graphics and analysis PC program. 

• analyze/explore/publish • display/edit 
• ultra-high resolution • color/20 & 30 
• windows/menus/help • interactive 
• extremely easy to use • powerful 

- $495 with 60 day money back guarantee -

Tri Metrix, I nc. 
444 NE Ravenna Blvd, Suite 210-BY, Seattle, WA 98115 

(BOO) 548-5653 ext. 061, in WA (206) 527-1801 

GRAPHICS LIBRARIES 

G RAPHICS LIBRARIES 
Very Fast 20/30 Autoscaling Graphics for Microsoft 
Languages. 3D Lines Use Color. Fast Polygon Fill, 
Solid/Wireframe. Co/or/Blinking Text. X-Y, Bar, Smith 
Contour & 30 Fishnet Graphs. Supports 
CGNEGANGNHerc & Dot Matrixll.aser/Piotters @ Full 
Resolution. Print Screen. Port. $140 NO ROYALTIES. 
FORTRAN Source + $30. 

CHIRP TECHNICAL SERVICES 
P.O. Box 551, Del Mar, CA g2014-0551 

(619) 632-9510 

Inquiry 629. 

.· 
HARD DRIVE REPAIR 

HARD DRIVE REPAIR 
W E  WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS 

H & W micro, inc. 
528-C FOREST PARKWAY 
FOREST PARK, GA 30050 

(404) 366-1600 

Inquiry 630. 
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I N DUS-TOOL 
730 W. Lake St., Chicago, IL,60606 

Phone 312-648-2191 

Inquiry 633. 

Rack-Mounted AT 286 or 386 
Industrial, Med-Tech, Laboratory and Comm. needs 

0 Intel 80286 or 80386 CPU daughter card 0 Passive back 
plane (6·10 expansion slots) 0 Fits standard 19"- rack 0 Heavy· 
duty dual fans 0 Clean air filter 0 High-speed, tiigh-gual\ty hard 
disk available 0 Slide-mounted CPU chassis for easy 
maintenance access 0 Power supply up to 360 Watts. For 
details and prices, Contact: (516) 589-8666 

International 
Telecommunications Services 

Inquiry 634. 

QB 4.5 LIBRARIES 
Make QuickBASIC 4.5 even better with our 

FINA LLY! Family of Products. Programming tools, 
WINDOWING, Graphics and more! 

FREE CATALOG of Compiled BASIC Tools. 
(800) 423-3400. 

KOMPUTERWERK, INC. 
B51 Parkview Blvd . •  Pittsburgh, PA 15215 

Inquiry 635. 

Apple • Service Parts 

• Accessories • Systems • 11 
BUY * SELL * TRADE 

PRE-OWNED Electronics, Inc. 

30 Clematis Avenue, Waltham, MA 02154 

800-274-5343 FAX 617-891-3556 
Service Centers and Dealers welcome 

Inquiry 636. 
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HARDWARE/ AD D-ONS 

The World's First Highest Density Module! 
• 18 Meg on the smallest surface 
· Organization: 2x1024Kx9 bit 
• Package: OIL 64 pin Jedec-Standard 
* Technology: CMOS, hybrid, 18xH MS1100JP-10 
• Compatibility: With two Hitachi HB56A 19-10 
• Suitable for extension of basic memory 

For more information please write or call: 

TermoTrol Corp. 
1888 Century Pari< East, L.A. CA 90067 

Tel. 213 284-3242 

Inquiry 637. 

HARDWAR8COPROCES�OR 

DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XT/AT based on the Tl 
TMS32010 and TMS320C25. Designed for applications 
in communications, instrumentation, speech, and 
numeric processing. Offered with 12 bit 110 KHz AJD 
and 0/A and continuous to disk data acquisition & 
playback option. $650 and up. 

DALANCO SPRY 
89 Weslland Ave., Rochester, NY 14618 (716) 473-3610 

Inquiry 638. 

SC/FOX"'PARALLEL COPROCESSOR 
PC/XT/AT/386 plug-in board with Forth software. 10 
MIPS operation, up to 50 MIPS burst. 64K to 1M 
byte memory. Uses Harris RTX 2000� RISC 
realtime CPU with 1-cycle multiply, 1-cycle 
14-priority interrupts, two 256-word stacks, three 
16-bit timer/counters, 16-bit i/o bus. Ideal for real­
time control, signal and image processing and 
multiple board operation. From $1,995. 
SILICON COMPOSERS, INC. (415) 322-8763 
210 California Ave., Suite K, Palo Alto, CA 94306 

Inquiry 639. 

IBM SOFTWARE 

IBM* SOFTWARE NEW VERSION 
SAVE UP TO 65%, Quantity Limited 

First come, First served, VISNMC/check 
COBOL V2.0 . . . .  $295 Prof. FORTRAN V1.3 . .  $250 
C compiler . . . . . . . .  $195 Macro assembler V2.0 . . $75 
BASIC Compiler V2.0 .$95 BASIC Ref. V3.2 . .  . . $25 
LAN Program V1.2 . . . .  $75 Plotting System . . . .  $150 

The Computer Place, Inc. 
301-330-6016 Fax 301-926-3415 

'IBM fs trademark ol lntemational Business Machine. 

Inquiry 640. 

INVENTORY MANA-GEMENT 

STOCK-MASTER 4.0 
Commercial grade Inventory management 

software at micro prices. 
• Supports all 12 • Stock Status Reporting 

transaction types • Ac1ivity History Analysis 
• Trend Analysis • Bill of Materials· 
• Quality Control • Purchase Order Writing 
• Multiple Locations • Order Entry 
• Purchase Order Tracking • Material Requirements 
• Open Order Reporting • On Line Inquiry 
• Serial/lot II Tracking 

Applied Micro Business Systems, Inc. 
1n-F Riverside Ave., Newport Beach, CA 92663 714-759-0582 

Inquiry 641 . 

dFELLER Inventory 
Business inve!ntory programs written in modifiable dBASE 
source code. 

dFELLEA Inventory $150.00 
Requires dBASE II or Ill, PC-DOS/CPM 

dFELLER Plus $200.00 
with History and Purchase Orders 

Requires dBASE Ill or dBASE Ill Plus (For Stockrooms) 
Feller Associates 

550 CR PPA, Route 3. Ishpeming. Ml 49849 
(906) 486-6024 

Inquiry 642. 
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LAPTOP COMPUTERS 

LAPTOP SPECIALS 
IDSHIBA • Zenith • NEG • SHARP LAP1DPS 
• Hard drives for Tandy 1400 LT & Toshiba 1100+ 
• AFFORDABLE 5'14 " or 3'h'' DRIVE UNITS for 
LAP1DPS & DESKlOPS • DICONIX PRINTERS • 
768 card for T1000 • 2400 BAUD MODEMS for Lap­tops • Fast reliable and friendly service. For l..a.v Pric­
ing call World wide sales 

COMPUTER OPTIONS UNLIMITED 
201-469-7678 f! Days, 9 am-10 pm Eastern time) 

Inquiry 643. 

Laptop Connection 
• Lap to Lap, �:� OesiHE File 1\'ansf���:��osk, PC to PC 
• Super Easy to Use • No Installation Required 
• Breaks the "Bridg&-Unk" Price Barrier • 115 K Baud 

$55 w/universal cable, $45 w/o cable 
See Jan. 89 1ssue-''What's New" Column-p.94 

PLUS . . . .  Quality Cables at FAIR Prices: 
· Null Modem {6') . . . .  $12 • Printer {6') . . . . . . . . $10 
• Kbd Ext (6). . . . . . . $12 " Mon EXI (6') . . . . . . .  $12 
• Pat Print (6') . • . . . .  $10 • Serial (6') . . . • • • • . •  $10 

MANY MORE CABLES A\IAILABLE. Mac & PC 

�!!,��rf��. ��f�.�:���fl.�JIIl
ntu 

Par'< A���: � 
Inquiry 644. 

L A P - L I N K  
The ultimate solution lor linking laptop computer. with any IBM 
compatible desktop PC 115, 200 baud transfer rate-faster than 
any other product available. No installation necessary, easy to 
use split screen design. Includes incredible "uniwrsal cable" 
that connects any Mo computers. Transfer entire disks faster 
than a DOS copy command! Only $129.95 including uniwrsal 
cable and bd:h 31h'' and 5Y4" disks. "BOOge" ONOerS can trade 
in for only $89.95 wJo cable. 

Traveling Software, Inc. 
18702 North Creek Parkway, Bothell WA 98011 

1-800-343-8080 (206) 483-8088 
Inquiry 645. 

LAPTOP PERIPHERALS 

LAPTOP BACKLIGHTS 
Factory Installed • 90 Day Warranty 

Toshiba, Amstrad, Sanyo, DG, 
Kaypro, IBM, HP, etc. $295 
The Portable Peripherals People 

Axonix Corporation 
(801) 466-9797 

Inquiry 646. 

MEMORY CHIPS 

MEMORY CH IPS 
41256-15-12-10 . . .  . . . . . . .  Call 5t000 ( 1  Meg) . . . . . . . Call 
4164-15 . .  . . . . . . . . .  Call 51258 lor Compaq 386. Call 
4164·12. . . . Call 8087-3-2 . . . . . . . . . . . . . Call 

41128 Piggy Back lor I'J . . Call 80287-6-8-10 . . . . . .  Call 
41464-12 (64Kx4) . . . . . . .  Call 80387 . . . . . . . . . . . . Call 
414256 (256Kx4) . . . . . . . .  Call NECV-20-8 . . . . . . . . . .  Call 
2764,27\28,27256,27512 . . . Call Mouse . . . . Call 

Prices subj8Ct to change 
ESSKAY 718-353·3353 

Inquiry 647. 

MONITOR INTERFACE 

DRIVE MULTIPLE MONITORS 
with one PC using our VOPEX video port ex­
panders. Featuring no loss of resolution or color, 
presentations are more dramatic. We have a 
VOPEX for PC, PS/2, MAC II & workstations. Units 
are available from 2 to 10 output ports. 
NETWORK TECHNOLOGIES INC. 

800-RGB-TECH or 216·543·1646 MCNISA/AMEX 
19145 Elizabeth St., Aurora, OH 44202 

Inquiry 648. 

POS PERIPHERALS 

POS PERIPHERALS 
Credit Card Reader $200.00 US 

Reads track 1. ASCII data sent to host via RS232. 
Credit Card and Bar Code Reader As abOYe plus Code 39,215,Codabar,UPC,EAN. 
POS Peripheral Contains 47 relegable keys, receipt printer, 

2 line LCD display, credit card and bar code readers, cash 
drawer, NV ram, etc. Connects to any computer via RS232. 

OEM and custom modifications welcome. 

DIGITAL DIALOGUES I N C. 
4 Croydon Ad. #2, Toronto, Ontario, Canada 

M6C 1S7 (416) 449-4905 

Inquiry 649. 

PRACTICAL JOKES 

EXPERIENCE A HOT-BOOT 
48 Visual Tricks & Practical Jokes for the IBM PC. 

A Trick for every occasion and every person! 
• FircYoOrks -t Computer B1llboard -t Happy Hacl<et • The Blob 
-t Drunk DOS -t Impatient DOS -t Passmrd + Flash·Back 
-t Mispcllcr -t Happy Birthday -t Ghosl: Wulcr -t Plus '31 more! 

We take having fun seriously, 
so for a good time send $21.00 to 

L.eft·handed Software, 2063 42nd Ave., SF, CA 94116 {415) 665-2665 
(PS. Hot·Bool requires an IBM PC/Compatible arw;l a sensa of humor). 

Inquiry 650. 

PROGRAM SUBCONTRACT 

In a Time Jam? 
Let us do your software work in TPascal or 
TC or M/S C. Guaranteed fast turn, low price 
and satisfaction. To your specs or we'll 
design too! 

Automated Software 
3239 Mill Run, Raleigh, NC 27612 
800-227-7681 or 919-782-9045 

Inquiry 651. 

PROGRAMMERS TOOLS 

TURBO SCREEN MASTER 
Produce data entry screens and help windO'NS for Turbo 
Pascal and Turbo C. Menu-driven, context sensitive help, 
configurable edit commands, flexible data validity 
checking, colors, IBM·PC graphics characters. 
Generates Pascal and C source code. Only $69.95 plus 
$3.00 S&H. WA residents add 7.8°Al. 

BLUE BRIDGE SOFTWARE 
7401 W. Canal Drive, Suite 343 

Kennewick, WA 99336 
(509) 627-6729 

I nquiry 652. 

TLIBTM 4.1 · Version Control 
"TUB� is a great system" - PC Tech Journal 3/88. 
Full-featured configuration mgmt for software profes· 
sionals. All versions of your code instantly available. Very 
compact, only changes are stored. Check·in/out looks, 
revision merge, branching, more. Mainframe deltas for 
Pansophlc, AOR, IBM, Unlsys, MS-DOS. $99.95, or 
5-stalion LAN $299.95 + shipping 
BURTON SYSTEMS SOFTWARE 
P.O. Box 4156, Cary, NC 27519 (919) 856.()475 

Inquiry 653. 

OBJECT ORIENTED TOOLKIT 
TR IPLE your productivity with Complete c� 

The only C object oriented development utility with 
precompiler, foundation classes (source code included), 
make, integrated debugger, documentation generator, 
profiler, streamliner, and full tech support. 

lnfroducrory Price: $269 
Complete Computer Corporation 

111 West 57th St., NY, NY 10019 
212-582-2635 

Inquiry 654. 
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PROGRAMMERS TOOLS 

FORTRAN NAMELIST EMULATOR 
NAML.ST"- subroutine library provides Fortran programmers 
with an emulation of NAMEUST and associated read and 
write routines. Supports Fortran n data types, 31 character 
names, control ot output line length, tab stops, paging, plus 
features not found in compilers with NAME LIST statements. 
Popular Fortran T7 compilers. Uterature available. Price $150. 

Data Ready 
4647 T Highway 280 E- Suite 150, Birmmgham, AL 35242 

(205) 991-6381 

I nquiry 655. 

ZIP CODE INTELLIGENCE 
ZIPwhere• Function Library and Data File supply "G" 
programs with all ZIP Codes and matching cities, coun· 
ties, states, area codes, time zones, laUiongs and 
mileage grids. Save user time and $$ by autofilling ad· 
dress entry fields. Determine "nearest dealers" to any 
address. Retrieve distances and time differences. Much 
more! Data file < 1 meg. $139. 

EFFECTIVE DATA SOWTIONS 
28225 Agoura Road, Agoura Hills, CA 91301 

(BOO) m-BBtB 

Inquiry 656. 

DEVELOPMENT 
TOOLS 

l o 

Professional Programmers Extender: Standard 
Mac interlace, lists, printing, graphics, tiling. Ex­
tender GraphPac: Quality color graphs. Line, bar, 
semi·log, customizable symbols. 

I NVENTION Software 
(313) 996-8108 

Inquiry 657. 

CREATIVE INTERFACE TOOLS 
for Borland Language Users 

Create graphic mouse cursors, symbols, bit-mapped 
character sets, and dynamic, self-calculating menus in text 
or graphics. Control program flow with keyboard or mouse. 
Suppons Turbo C, Turbo Pascal, Turbo Prolog and Turbo 
Basic. Three features, one price. 

$69.95 
1-800-622-8366 

Maxx Data Systems, Inc. 
1126 S. Cedar Ridge, Suite 115, Duncanville, TX 75137 

Inquiry 658. 

r... l -l I -I 
TURBO PLUS $1 49.95 

Programming tools for Turbo Pascal 5.0 Screen Painter, 
Code Generator, 110 Fields, Dynamic Menus, 

Programming Unit Libraries, Sample Programs, 
280 Page Illustrated Manual. 60 Day Satisfaction 
Guarantee! Brochures & Demo Diskettes avail. 
Highly Favorable Reviews! IBM & Compatibles. 

Nostradamus Inc. 
P.O. Box 9252, Salt Lake City, UT 84109 

(801) 487-9662 
Inquiry 659. 

Get INSIDE! 
The best PC software performance tool is now better than 
ever with source line timing, caller timing and arbitrary event 
timing-all with microsecond accuracy and without source 
modification. The expanded DOS analysis mode identifies 
110 bottlenecks. $125 
Call today lor a free brochure and the latest list of supported 
compilers. 30-day guarantee. VISA/MC/COD 

Paradiam Systems 
P.O. Box 1� , Milford, MA 01757 

(BOO) 537-5043 In MA: (50B) 478·0499 

Inquiry 660. 

l o 

PROGRAMMERS TOOLS 

Modula-2 
Graphix is the M2 interface to the widely used MetaWin· 
dow professional phics library. Supports multiple 
fonts, mouse trac , many printers (incl. PostScript 
& Laser Jet), over adapters, and hundreds of 
modes. For JPI TopSpeed, LDgiTech, StonyBrook, and 
other compilers. From the creators of Repertoire ($149), 
Macro2 ($89), EmsStorage ($89), DynaMa1rix ($69), 
ModBase ($39), etc. MCNISA!AMEXICOD. 

PMI 
Inquiry 661 . 

4536 SE 50th. Portland, OR 97206 
(503) 777·8844; FAX: (503) 777·0934 

FREE BUYER'S GUIDE 
Programmer's Connection is  an independent dealer repre­
senting more than 300 manufacturers with over 800 software 
products for IBM personal computers and compatibles. We 
have serviced the professional programmer since 1984 by 
offering sound advice and low prices. Call or write today to 
receive your FREE comprehensive Buyer's Guide. 

Programmer's Connection US 800-336-1166 
7249 Whipple Ave. NW Canada 800.225-1166 
North Canton, OH 44720 International 216-494-3781 

Inquiry 662. 

DISASS EM BLERS 
MPU OBJECT CODE on your PC 

Relocatable, symbolic disassemblers are nCYN available 
for the Motorola, Intel, RCA, Tl, Rockwell, & Zilog 
micros! Automatic label generation, assembly capability 
and much more. Call and ask for what you need. 

RELMS"' 
P.O. Box 6719, San Jose, CA 95150 

(408) 356-1210 
TWX 910-379·0014 (800) 448-4880 

Inquiry 663. 

'C' DOCUMENTATION TOOLS 
• CCALL $39 Creates graphic-tree of callerlcalled structures, 

and liles-vs-procedure table-of-contents 
• ;��r� ����a�:ft��������d�����7s

for each pro-

• C-LIST $29 List, action-diagram, reformat programs 
• C-REF $29 Local/global/parameter cross reference 
• SPECIAL $99 All 4 plus integrated C-OOC version 

SOFTWARE BLACKSMITHS INC. 
6064 St. lves Way, Mississauga, ONT Canada l.5N-4M1 

(416) 858-4466 

Inquiry 664. 

PU BLIC DOMAIN 

OUTSTANDING IBM SOFTWARE 
ONLY $3.00/DISK or Less 

The Best of Shareware and Public Domain Programs. 
5.25" and 3.50" formats. 

Orders shipped First Class within 24 hours 
Satisfaction guaranteed. 

Write or call for FREE CATALOG 
or Send 75¢ for a disk Catalog and sample programs 
A.C.L. (91 6) 973-1 850 

1621 Fulton Ave., Suile #35-83, Sacramento, CA 95825 

Inquiry 665. 

$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from, wordprocessors, 
databases, spreadsheets, games, lotto, com· 
munications, business, music, bible, art, education, 
language and useful utilities for making your com· 
puler easier to learn. Most programs have 
documentation on the disk. 

Free 125 page catalog. 

BEST BITS & BYTES 
P.O. Box 8245, Dept-B. Van Nuys, CA 91409 

In CA: (818) 764·9503 80D-245·BYTE 

Inquiry 666. 

J. 
PUBLIC DOMAIN 

75� per DISK SALE 
20 TOP IBM PC PD/SW DISKS (360K) 

ONLY $15 + $3 S&H 
OubeCalc, EDAAW, AutoMenu, Math TUtor, PC-DOS Help, 
Baker's Dozen, Languages, EZ-Form, PC-Style, PackDisk, 
PC-Stock, KidGames, Best Games, Home Inventory, PC­
Outline, Form letlers, lmagePrint, SideWriter, PC-Prompt, 
Best Utilities. 

BRIGHT FUTURES INCORPORATED 
Dept

. ::�E �TA��G
1�i?·!��i:���IJ

06088 

Inquiry 667. 

FREE SOFTWARE 
BEST OF PUBLIC DOMAIN 

& SHAREWARE. 
Carefully selected and 

edited programs for I .B.M. 
Send S.A.S. E .  for free catalog. 

C.C.S., Inc. Dept. B1 
P.O. Box 312, Lafayette Hill, PA 19444 

Inquiry 668. 

I ,- 1 -

FREE CATALOG 
PUBLIC DOMAIN/SHAREWARE 

• 400 IBM PC & compatibles disks • 
200 Amiga disks • 125 Atari ST disks 

PC disks as low as $1.25 each, Amiga & ST as low as $1.60 
each! Rent or buy. Free shipping! Call toll free, write or cir­
cle reader service for FREE BIG CATALOG with full descrip­
tions. Please specify computer-48 hr. turnaround! 

Computer Solutions 
f'O. Box 354-Depl. B, Mason. Michigan 48854 

1-SOQ-874-9375 (M-F 10-6 EST) 1-517-628·2943 

Inquiry 669. 

RENT SOFTWARE $1/DISK 
Rent Public Domain and User Supported Software 
for $1 per diskfull or we'll copy. IBM (3V2'' also), 
Apple, C-64, Sanyo 550 and Mac. Sampler $3. 
VISA/MC. 24 hr. info/order line. (619) 941·3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 

Futu reSystems 
Box 3040 (T), Vista, CA 92083 

office: 10-6 PST MonrSat. (619) 941-9761 

Inquiry 670. 

'11.; .. . .  
II 

FREE IBM SOFTWARE 
FREE CATALOG also contains SHAREWARE. 5V• 
and 3112·inch. All categories. ENGINEERING, CAD, 
DESKTOP P U B LISHING, LANG UAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD· 
SHEETS, WORD PROCESSORS, CHURC H, 
MEDICAL, HEALTH, EDUCATION, HOME. 
SECTOR SYSTEMS COMPANY, INC. 
Dept. B·3, 416 Ocean Avenue, Marblehead, MA 01945 

(617) 639-2625 

I nquiry 671 . 

FREE SOFTWARE 
Buy or Rent $1/disk 

., 

World's largest Free Software Library of IBM PC & Com· 
patibles and Macintosh. Over 3000 programs for 
Religion, Utilities, Business, Com., Word Processor. 
Education, and Games on 5.4" and 3.5" format. Best 
quality, l.o\.vest rate, and Fastest service. For fast free 
catalogue write to: 

SOFTSHOPPE PO. Box 709. A n n  Arbor, Ml 48105 
_131� 763-8721 

Inquiry 672. 
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PU BLIC DOMAIN 

FREE SOFTWARE 
We send you 15-20 new IBM programs a month on 5 
disks-FREE! You pay only $5. shipping/handling. An­
nual membership reg. $29.95. Join today for only $9.95 
and we'll send you over 30 programs on 10 disks as a 
bonus-FREE! No gimmicks-no .catches! 

toll free 800 669-2669 ext 348 

SOFTWARE of the MONTH CLUB 
we take vlsa/mastercard/amex 

SECURITY 

THE ULTIMATE COPY PROTECTION 
• Completely Menu Driven 
• Defeats all Hardware/Software Copiers 
• No Source Code Changes 
• Multiple Layering 
• No Damaged Media 
• Full Hard Disk Support 
• Unlimited Metering 
• FREE Demo Disk 
STOPCOPY" $325" STOPCOPY PLUS" $450" 

BBI COMPUTER SYSTEMS'" (301) 871-1094 14105 Heritage L.a., Silver Spring, MD 20906FAX: {301) 460.7545 

Inquiry 674. 

PRIVACY-YESNIRUS-NO 
"lOBY" is a pa.yerful software package for the protection of pri· 
vacy and integrity of files of any type. Special fonnat conversions 
lor modem/88 use included. lOBY empl� simple menu:driven 

==:a���s��=���iv, ����r��� 
gram memory 36K. TOBY features a practical yet serious cryp­
tographic capability which is an extension of the professionally-

�� ���fy��:r���m�����o��6��r��� (Mass. orders add 5%). 
c:; s 1  

P.O. Box 98, Newton, MA 02168 

BIT-LOCK® SECURITY 
Piracy SURVIVAL 5 YEARS proves effectiveness of 
poweiiul multilayered security. Rapid decryption 
algorithms. Reliable/small port transparent security 
device. PARALLEL or SERIAL port. Complemented by economical KEY-LOK"' and multifeatured COMPU­LQCI(l" including countdown, timeout, data encryption, 
and multiproduct protection. 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Lit11eton, CO 80122 

(303) 922-6410/770-1863 

Inquiry 676. 

ELECTRONIC SHREDDER NOW 
. AVAILABLE TO PUBLIC 

Absolute security. Program totally erases sensitive 
flies while leaving all other files intact. Eliminates 
deleted files on any size hard or floppy drive. Data CAN­
NOT be re-created by ANY utility. IBM or Compatibles. 
Perfect for legal, financial, military applications. $89. 
VISAIMC 

ProWest Inc. 4313 Lomas Blvd. NE, Albuquerque, NM 87110 
1-800-825·8375 

Inquiry f5T7. 

COPY PROTECTION 

T �� ����5ar�a��� :=i�n 
m:;!���r�:ur

d��� 
DISKETTE intrOOuces you to Superl.ock""-invisible copy pro­
tection for IBM-PC (and compatibles) and Macintosh. 
• Hard disk support • No source code changes 
• Customized versions • LAN support 

• New upgrades available 
(408) 773-9680 

SOFTGUARD SYSTEMS, INC. 
710 l.Bkeway, Suite 200, Sunnyvale, CA 94086 

FAX (408) 773·1405 

Inquiry 678. 
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SOFTWARE/ACCOU NTING 

dBASE BUSINESS TOOLS 
• General Ledger • Purch Ord/lnvntory 
· Accounts Recvbl. • Accounts Payable 
• Order Entry • Job Costing 
• Sales Analysis • Job Estimating 
$99 EA. + s&h w/dBASE 2, 3 or 3+ SOURCE CODE 

dATAMAR SYSTEMS- cr. Crd/Chk/COD 
4876-B Santa Monica Ave. 
San Diego, CA 92107 (619) 223-3344 

Inquiry 679. 

SOFTWARE/BASIC 

Save time, money, & brain cells! 
QulckWindows Advanced user-interface library supports 

windows, menus, dialog boxes, help, mouse, and more. For 
text and graphics modes thru VGA. Fast and intuitive! 

QulckComm communications library supports up to 16 
comm ports, Hayes modems, xmodem and ymodem file 
transfer, and more. All interrupt driven. Easy to use! 

Each library wrinen in assembly and comes with complete 
manual. $139 each. For Microsoft Quick Basic or BASCOM. 

Software Interphase, Inc. 
5 Bradley Street, Suite 106, "F>rovidence, Rl 02908 

(401) 274-5465 Call now lor FREE terminal/demo program. 

Inquiry 680. 

SOFTWARE/BUSINESS 

DATA ENTRY SYSTEM 
Heads-down data entry with two-pass verification 
for the IBM PS/2-PC/XT/AT & compatibles. Features 
include: Auto dup/skip, verify bypass, range checks, 
table lookups, a complete edit language. Fully 
menu driven. Price $395 

Call for our tree 30 day trial period. 

COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 

Tel: 206/776-6443 USA: 800/356-0203 Fax: 2061776-72!0 

-.' . 

LPBB-SPREADSHEET LP 
Our best-selting menu·driven linear programming system now 
solves problems with 1000 constraints and 5000 variables up 
to 30 times laster. New version reads/writes Lotus worksheets. 
Use 1·2·3/Symphony as a matrix generalor or post processor. 
Many other features including interactive and batch operation, 
spreadsheet-style display, equation processor, problem/basis 
storage, file 110. Simplex restart, report generator, sensitivity 
analysis. IENews says: "The flexibility and features of this pro­
gram are a bargain af its low price." $149 with 8087 support 
and 100·page manual. $29 for working demo and manual. 

EASTERN SOFTWARE PRODUCTS, INC. P.O. Box 15328, Alexandria, VA 22309 (703) 36D-7600 

Inquiry 681. 

Contact POWER 
E-Z contact management system for hands-on 
lawyers, consultants, RE agents, mfr. reps & other 
client based professionals. Instant data, form let­
ters, labels, schedules, time logs, ticklers-auto 
phone work-tracks mail, referrals, projects-text 
editor for notes & letters. Only $395. IBM, 384K, 
HD. Send $5.00 for working demo. 

Parkside Computer Systems (714) 838-1888 
1241 Landfair, Santa Ana, CA 92705 Visa/MC 

Inquiry 682. 

Simplify the Business of Business 
with 

SIMPLESOFT's Business Software 
• General Ledger • Accts Payable 
• Accts Receivable • Cashflow 

$49.95 each + S&H 
• •" Write for FREE CATALOG '•• 

SIMPLESOFT SOFTWARE CORPORATION 
1402 E. Guadalupe Road, Suite 228, Tempe, AZ 85283 

(602) 831-8105 

Inquiry 683. 

SOFTWARE/ENGINEERING 

DATA ACQUISITION O N  MS-DOS AT·YME 
Our compiler ALLCON can handle software lor processes up to 100 P.I.D reg and 100 PLC functions and 500 1/0 in a realtime kernel. 
The system can be: A control, alarm, regulating and measuring system with limech annels. peak, stales, and supervision fundlons. Introduction price: Tha fiiSt 100 ordEHS ALLCON software and one Multi!. 
cald with 16 AA 112 bn), t MJ, 16 on and 16 010 with daughlertJoards. 

$995.-for each CPU license !�;:;s ALLregulator AB 
computer 415 09 G6teborg Sweden 
Fax 46 31434730 tel 46 31480180 agents wanted 

Inquiry 684. 

PRACTICAL 
E N G I N E E R I N G  TOOLS 

Hobbyists - Students - Engineers 
CIRCUIT DESIGN - LOGIC SIMULATION 

FFT ANALYSIS - CIRCUIT ANALYSIS 
MATHEMATICS - PC/MSDOS 

VISA/MC 
ALL UNDER $50 - FREE CATALOG 

BSOFT Software (6141 491-0832 
444 Colton Ad., Columbus, OH 43207 

Inquiry 685. 

.. 

Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 

Circuit Analysis • Roo! Locus • Thermal Analysis • Plol­
ler Drivers • Engineering Graphics • Signal Processing 
• Active/Passive Filler Design • Transfer Function/FFT 
Analysis • Logic Sim ulalion • Microslrip Design • 
PC/MSDOS • Macintosh • VISAIMC 
BV Engineering Professional Software 
2023 Chicago Ave., Suite B-13, Riverside, CA 92597 

(714) 781 ·0252 

Inquiry 686. 

. .. 

' l 
II 

.--------------,� 
SIMULATION WITH GPSS/PC"' 

GPSS/PC"' is an IBM personal computer implementa­
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac· 
tive environment allow a totally new view of your simula­
tions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software. 

M I N UTEMAN Software 
P.O. Box t 711Y. Stow. Massachusetts, U.S.A. 

(508) 897-5662 ext 540 (800) 223-1430 ext 540 

Inquiry 687. 

Circuit Analysis - SPICE 
Non-linear DC & Transient; Linear AC. 

* Version 381 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved speed and convergence. 

* PC Version 2G6 available at $95. 
Call, write, or check inquiry # for more info. 

Northern Valley Software 
28327 Rothrock Dr., Rancho Palos Verdes, CA 90274 

(213) 541-3677 

Inquiry 688. 

ELECTRONIC TEMPLATES 
SCHEMATIC SYMBOLS 

In Macintosh MacPaint format. 
Hundreds of symbols including: common components, 

TTL, CMOS, linear & more. 
Copy & Paste in seconds. 

$44.95 + $3 S/H (CAL residents add 6•/o) 
OASIS DESIGNS 

61 1 59 El Coyote Ln., Joshua Tree, CA 92252 
61 9-366-8570 

Inquiry 689. 

_, 
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SOFTWARE/ENGINEERING 

FREE ENGINEERING M AGAZINE 
Personal Engineering is a monthly magazine sent 
free of charge (USA only) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include Instrumentation • Data 
Acq/Control • Design Automation. To receive a 
free sample issue and qualification form either cir­
cle below or send request on letterhead to: 

Personal Engineering Communications 
Box 300, Brookline, MA 02146 

Inquiry 690. 

EC-Ace ANALOG CIRCUIT ANALYSIS 
You.can afford to get started w�h EC-Ace, a subset of 
the paNBrful ECA-2 circuit simulator. Includes all the 
basics and built-in graphics. 
• PC, DC, Temperature, Transient 
• A full 525 pg. ECA-2 manual. 
• Interactive, twice as fast as SPICE. 

EC-Ace 2.31 IBM PC or Mac $145. 
Call 313-663-8810 for FREE DEMO 

Tatum Labs, Inc. 
1478 Mark Twain Ct., Ann Arbor, Ml 48103 

Inquiry 691 . 

68HC11 SIMULATOR 
$95.00 

Test software written for the 68HC11 on an 
IBM/PCIXT/AT or · 100% compatibles. Single step­
ping, trace mode, breakpoints, interrupts, dis­
assembler, EPROM simulation, much more! Tool for 
students and professionals. Check/Visa/MG. 
FAX (604) 294-9996 Brochure available 

WestShore Products 
22548 Kendrick Loop, Maple Ridge, B.C. Canada V2X 3W4 

(so4) 291-1179 

Inquiry 692. 

SOFTWARE/GEOLOGICAL 

GEOLOGICAL CATALOG 
Geological software for log plotting, griddinglcontour­
ing, hydrology, digitizing, 3-D solid modelling, syn­
thetic seismogram, fracture analysis, image process­
ing, scout ticket manager, over 50 programs in 
catalog. Macintosh too! Please call, or write, for Free 
Catalog! 

RockWare, Inc. 
4251 Kipling St., Suite 595, Wheat Ridge, CO 80033 USA 

(303) 423-5645 

SOFTWARE/GRAPHICS 

PC TECHNICAL GRAPHICS 
TEKMAR is a graphics library for the EGA or Tecmar 
Graphics Master. Similar to PLCJ1'10, includes WINDOW, 
VIEWPORT, AXIS. Suppert for HP, HI plotters. Curve 
fitting, complete plotting program. Log, semi-log, multi­
axis, 3-D, contours. Jerry Pournelle (Aug 86 Byte): "As 
good as any I have ever seen . .. " Demo disks, literature 
available. 

Advanced Systems Consultants 
21115 Devonshire St. #329, Chatsworth, CA 91311 

(818) 407-1059 

Inquiry 693. 

PROFESSIONAL GRAPHICS FOR 
SCIENTISTS AND ENGINEERS 

PC/MSDOS • Macintosh 
FREE 48 page Catalog 

=���
i
�u�li�t��:X:� 

e
�t�i�

rs
d��� ��oi Forced Scaling • Full labeling • Built-in editor • 1-2-3 Interface 

• Curve fitting • Statistics • CGA, EGA & Hercules Compati­
ble. 40 pen plttters supported. 
BV Engineering Professional Software 

2023 Chicago Ave., Suite 613, Riverside, CA 92507 
VISA/MC (714) 78HJ252 

Inquiry 694. 

II 

SOFTWARE/GRAPHICS 

TllrboGeometry Library 
Over 150 2&3 dimensional routines, includes Intersections, 
Transformations, Equations, HiddenUnes, Perspective, Curves, 
Areas, Volumes, Clipping, Planes, Vectors, Distance, 
�������M�g :

n
�r�����-s����� 

source code. $149.95 + 5.00 S&H. Foreign add $16.00. VISA, 
MC, Chk, PO. 30 Day guarantee. 

Disk Software, Inc. 
2116 E. Arapaho Rd., #487, Richardson, TX 75081 

1-800-635-7760 
(214) 423-7288 FAX: 214-423-4465 

Inquiry 695. 

S E G S  v 2 . 0  
Scientific Engineering Graphics System 

• LDgarithmic, Time/Date & Linear Axes. 
• Easy Curve Fitting and Data Smooth ing. 
• 1-2-3 Interface & Numeric Spreadsheet. 
• Supports all Video & Device Standards. 
• 10 Curves with up to 8000 points each. 

Edmond Software, Inc. 
5900 Mosteller Dr. #1124 405-842-()558 
Oklahoma City, OK 73112 800-284-3381 

Inquiry 696. 

PEN PLOTTER EMULATOR 
FPLOT turns your dot matrix or laser printer into an 
HP pen plotter. Fast hi-res output. No jagged lines. 
Vary line width, color. Works with Autocad, Drafix, 
etc. Supports NEG P5/P6, IBM Proprinter, Epson 
LO/FX, Toshiba, HP L.aserjet. Hercules/CGNEGN 
VGA for preview. $64 check/m.o. 

FPLOT CORPORATION 
24-16 Steinway St., Suite 605, Astoria, NY 11103 

212-418-8469 
Inquiry 697. 

GRAPHICS PRINTER SUPPORT 
AT LAST? Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet. or laser printer GRAFPLUS sup· 
ports all versions of PC or MSDOS with IBM (ind. 
EGA. VGA). Tecmar and Hercules graphics boards. 

$49.95. 
Jewell Technologies, Inc. 

4740 44th Ave. SN, Seattle, WA 98116 
800-628-2828 X 527 (206) 937·1081 

Inquiry 698. 
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�------------------�� � FORTRAN PROGRAMMER? 

Noo you can call 2-D and 3-D graphics routines within your 
FORTRAN program. 

GRAFMATIC: screen routines $135. 
PLOfMAriC: plotter driver 135. 
PAINTMATIC: printer driver 135. 

For the IBM PC, XT, Ar & compatibles. VVe support a vari­
ety of compilers, graphics txJs., plotters and printers. 

MICROCOMPATIBLES 
301 Prelude Dr., Dept. B, Silver Spring, MD 20901 USA 

L-----------�(3�0�1)�5�9�3-�0�6�83�--------� ,1 
Inquiry 699. 

STANDARD GRAPHICS 
ANSI Vi:JI compatible. Mapping, arcs, markers, text, orient, 
align, font loading, figure fill, image & more. Draw in bit· 
map or on display. Segmentation, transf., vm support, pick 
simul., bitblt, var size pattern fill, input option set, 
DRIVERS, print, plotter supp. Works with most "C', MS 
"QulckBASIC", "FORTRAN". EGAJVGA. Examples, 
manual. $395. Amex accepted. 

NOVA INC. 
P.O. Box 68976, Schaumburg, ll 60186 

312-882-4111 

Inquiry 700. 
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SOFTWARE/INVESTMENTS , 

STOCKS OPTIONS FUTURES 
Turn Your PC Into A 

MARKET QUOTATION MONITOR 
100 page book ca.-ars satellite and radio data �ion of finan­
cial news and quotes for your PC. $19 (includes demo diskette). 
Free informative catalog of 

• Data receivers and kits 
• Quote processing and display software 
• Descrambling software utilities 

303-223-2120 $5 Demo Diskette 
DATArx H1 E. Drake Ad, Suite 7041, Fort Collins, CO 80525 

Inquiry 701 . 

SOFTWARE/LANGUAGES 

FORTH with DRUMA FORTH-83 
Break the 64K barrlar with this '83 standard lmpktmen­
tatlon. 

• 320K program space, no speed/space penalty 
• 1Mb+ memory with automated memory management 
• On-line doc/glossary, full DOS & file interface 
• Ascii/block files, assembler, editor, & others 
• IBM PCIXT/AT & all compatibles Attractive prices. Write or call for free diskette. 

DRUMA INC. 6448 Hwy. 290 East E103, Aus1in, TX 78723 
Orders: 512-323-0403 BBoard: 512-323--2402 

Inquiry 702. 

FORTRAN for Macintosh 
Language Systems FORTRAN is a full-featured FOR­
TRAN Tl compiler integrated wiMPW. Full ANSI FOR­
TRAN Tl plus VAX-type extensions. SANE numerical 
calculations & data types incl. COMPLEX'16. 68000, 
68020 and 68681 object coce. Arrays greater than 32K. 
Link with Pascal, C, MacApp. $359 wiMPW via air. 
MCNISA/Check. MAC+, SE, Mac II. HD req. 

Language Systems Corp. 
441 Carlisle Drive, Herndon, VA 22070 

(703) 478-0181 
Inquiry 703. 

•SOFTWARE/MATHEMATICS 

MATH EDITING FOR THE PC 
x' = E� [x'n (")] + ( I I F ds ) 

I k•O k k � 
• MalhEdit constructs math equations to be inset1ed into 

V\brdPerfect and T# documents. 
• User-tn·endly interface-no new oord processor needs 

to be learned 
• MathEdit-$149 

K-TALK 
COMUUNICAnONS 

Inquiry 704. 

so McMillen Ne., Suite 100 Colulllbu; Ohio 43201 
(614) 294-3535 

MATHEMATICIANS-ENGINEERS 
Have you ever seen functions of a complex 
variable? Would you like to really understand dif­
ferential operators like div, grad and curl? How 
about a peek into the fourth dimension? Call or 
write for information on our latest PC and Macin­
tosh software. 

Lascaux Graphics -
3220 Steuben Ave., Bronx, NY 10467 

(212) 654-7429 

Inquiry 705. 

SOFTWARE/MORTGAGE 

MORTGAGE COMPUTER SYSTEMS 
For LENDERS: 

• Construction Mortgage Servicing. 
• Conventional Mortgage Servicing. 
• Reverse Mortgage. 

For BROKERS: 
• Best fit Borrower/Property/lender/Commission. 
• Risk Management. 
• AUtomatic Documents Creation. 

\ 

Runs on IBM PC/XT!AT and compatibles. I p synthetic intelligence inc. 
(212) 967-2399 New Vorl<, NY, 10001 

Inquiry 706. 
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,----- THE BUYER'S M�RT�---·-' -
SOFTWARE/MUSIC 

IBM MUSIC FEATURE CARD! 
Option card with 8 wice, mutti-timbral MIDI synthesizer on 
board . Includes 240 pre-programmed Yamaha sounds, 96 p� 
grammable patches and a MIDI inloutlthru interface. Use two 
cards to double capacities. An all-in-one MIDI Studio lor IBM 
and compatibles for only $495. Software available for recoro. 
ing, arranging and educational needs. Packages recommended. 
Dealers, catalogers, & VAAS call for discount schedule. 

Distributed by MIX BOOKSHELF 
6400 Hollis St., i12, Emeryville, CA 94608 {415) 65�7 

1·800·233·9604 

Inquiry 707. 

SOFTWARE/PACKAGING 

HARD 10 FIND COMPUTER SUPPUES FOR 
SOFTWARE DEVELOPERS & POWER USERS Cloth binders & slipcases like IBM's. Vinyl binders, boxes, and 
folders in many sizes. Disk pages, e!Mllopes, & labels. Lim 
quantity imprinting. Bulk disks. Ewrything )'t>U need to bring 
yuur software to market. Disk and binder mailers. Much more! 
Lim Prices! Fast service. Call or write for a FREE CATALOG. 

Anthropomorphic Systems, Limited 
376 E. St. Charles Ad., LDmbard, IL 60148 

1·800-DEAL-NOW 312-629-5160 

Inquiry 708. 

SAVE SAVE SAVE SAVE 

LET�S TALK LABELS 
We do disk labels (SV•" & 31fz) 

• Better • Faster • Cheaper • 
Because we specialize in disk labels . . .  let's Talk 

We also have Tyvek Sleeves 
Mailers • Binders • Vinyl Pages 

We are a complete software packaging service. 

Hlce & Associates 
9303 Cincinnati-Columbus Rd., West Chester, OH 45069 

513-m-0133 

Inquiry 709. 
SOFTWARE/PRINTER 

PRINTER GEN I US 
Powerful memory resident printer management • Con­
trol printer features from menus or within documents 
• Print spool to disk files or memory � Background print 
• File & directory bWNSe • Edit small text • and mdre . .  
• User friendly pop-up screens • 92 page manual • 
Preset for all printers • Completely flexible • PC 
MS-DOS • $89 + $4 S/H • VISA/MC 

Nor Software Inc. 
527 3rd Ave . .  Suile 150, New York, NY 10016 

(212) 213·91 18 

I nquiry 710. 

SOFTWARE/SCANNERS 

Optical Character Recognition 
Stop retyping: PC-OCR• software >Mil convert typed or 
pnnled pages inlo ed� text files foc )OUr wrd processoo: 
Works with HP ScanJet, Panasonic and most other scan· 
ners. Supplied >Mth 18 popular fonts. User trainable: you 
can teach PC-OCR• lo read virtually any typestyle, incl. 
foreign fonls. Proportional lex!, malrix prinler oulpul, Xerox 
copies OK. $385. Check/VISA/MC/AmExp/COD 

Essex Publishing Co. 
P.O. Box 391, Cedar Grove, NJ 07009 

(201) 783·6940 
Inquiry 711 .  

SOFTWARE/SCIENTIFIC 

DATA ACQUISITION & ANALYSIS O N  PC'S 
• Free application assistance. Tell us about )OU1' OSP, proc:ess oontrol, NO or c.\ needs. Our expen engWMMiring stan w-ill pnMde )01..1 with a system solution 1o fit )OUr needs arM:! budget. • A/0 & IEEE 488 boards from Metra.Byte., Scienlific Solutions and Na­lionnl lnstrumeniS. • Analysis soltwatu Including PRIME FACTOR FFT subfOutine libmty, 

FOURIER PERSPECTIVE II advanced linem systems analysis. 
• Monu driven sotiYter& from Unkal, l.Aboralory Technologies. Ouinn-Cunis. and Golden. SciellliflC'Jengineering 2 & 30 gaphics.. See ''What'1 New" page 80. BYTE July, 1988 LOW PRJCE5----&IIblactJo GtiARANTEED 

ALLIGATOR TECHNOLOGIES P.O. Box 9706, Fountain Valley, CA. 92708 
Tel. [714) 850-9984 FAX. 1714 85().9987 MCI. AlliGAlOR 

Inquiry 712. 
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SOFTWARE/SCIENTIFIC 

POWERFUL EQN SOLVER 
RISK FREE $99 OFFER Wijh Top 10 Word Processor! 
Graphics Built-In • Coupled (singular) diff eqn • Indefinite 
(singular) integrals • New functions/algorithms/solutions • Fit 
60th order curves to imporled data • COMPLEX/real roots • 
Programming • 47 predefinitions • 14 digit accuracy • More 
• "Dev. over 40 years" EETimes • MS:DOS. 640KB, graphics 
card • CURVE .. 

CIILL 10ll<IY • 80().648-5353 x100 
VISA/MCICOD/Check 

Curve Systems International 
11693 San VICente Blvd., Suite 350, LA., CA 90049 

Inquiry 713. 

OUR C4TALOG WILL SAVE YOU TIME AND MONEY! 
It describes Ol GRAPH, a $79 scientific ploning pro­

gram, (ii) MINSQ, a powerful $179 package for curve fif • 
ling and model development, (iii) LAPLACE, a simula­
tion program employing numencaf inversion of transforms 
($249), and (iv) RstRIP for exponential stripping ($249). 
Call today for our free 16 page catalog with detailed 
technical application notes. 

MicroMath Scientific Software 
Salt Lake City, Utah 84121·3144 

For orders or catalogs call: (800) 942-MATH 

Inquiry 714. 

ORDINARY/PARTIAL 
DIFFERENTIAL EQN 

SOLVER 
FOR THE IBM PC & COMPATIBLES 

M ICROCOMPATIBLES I N C. 
301 Prelude Dr., Silver Spring, MD 20901 

(301) 593-0683 

Inquiry 715. 

Scientific/Engineering/Graphics Libraries 
Turbo Pascal, Turbo C, Microsoft C Send for FREE catalogue of sohware tools for Scientists and 

Engineers. Includes: Scientific subroutine libraries, device in­
dependent graphics libraries (including EGA, HP plotter and 
Laseljel support), scientific charting litxaries, 3-D plating library, 
data acquisiUon libraries, rnenu-driwn process control software. 
Versions available for a variety ol popular languages. 

Quinn-Curtis 
1191 Chestnut St., Unit 2-5, Newton, MA 02164 

(617) 965·5660 
Inquiry 716. 

SOLVER-Q 
a numerical & equa11on handling program by 
Prof.F.Alvarado. U.Wisconsin, does symbolic malh (over 
500 simultaneous non-linear equations, multiple non­
linear regression, complex equations, symbolic differen­
tiation, graphics . . .  ) Easy-to-use, on-line tutorial, menu­
based, full screen editor, manual. Requires MS-DOS 
2.0+. 

Scientific LOGICS Inc. 
Excellence In Softwlre for Science BOd EnglnMI1ng 

21910 Alcazar Ave., Cuperlino, CA 95014 
(408) 446-3575 Compuserve 74017,663 

Inquiry 717. 

SOFTWARE/SECURITY 

CodeSafe"' VIrus Protection System 
Prctects all hard disks, any size • Detects any donnant virus • Pro­tects all COM, EXE, and associated OIL files. Not just the systsm files �i!Q:t dher products) • Detects CXlrruption d Bed sector, and DOS 
• Supports all PCIMS DOS machines • DOS 2D to 4D • Mono, Here, CGA, EGA • Includes both SY• 8 and 3Yz" disks • Transparent to user 
• warning windOM> will open, w�h options if a problem occurs • 
Memory reslc:IOO: app!'CD(. 10 k> 20 K. depending on the numbor d files. 

TOU FREE TECH SUPPORT • 30 Day Money Back Guarantee NOT COP¥-PAOTECTED $0U5 
ChrlsWara, Inc. 

15415 N. Eden Dr., Eden Prairie, MN 55346 
TOLL FREE 1-8()0..325-8448 VIsa and Master Card accepted 

Inquiry 718. 

SOFTWARE/SECURITY 

PC Security Products 
A complete line for: PC access, back-ups, modems, 
software piracy, virus detection, file encryption, and 
data protection. Featuring CodeSafe H/W copy pro­
tection with sophisticated file encryption. Brochures 
and Demos available. 

Gamma Security Products 
710 Wilshire Blvd., #609, Santa Monica, CA 90401 

Tel: 213J394.£622 Fax: 213/3954214 nx: 5106008273 

Inquiry 719. 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Extremely fasl SorVMerge!Select utility. Run as an MS· 
DOS command or CALL as a subroutine. Supports 
most languages and filelypes including Btrieve and 
dBASE. Unlimiled filesizes. mulliple keys and much 
more! MS·DOS $149. XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.O. Box 67B • Zephyr Cove, NV 89448 

Inquiry 720. 

SOFTWARE/TAX PREP 

TAX PAK 
5th year-Sched A B C  D E F A  S Fmns 1040 10401\ 1065 
2106 2119 2441 3468 3800 3903 4137 4562 4684 47'Il 
4972 6251 6252 8582 8006 8615. IRS approved prinling 
for IBM PC. Professional alloos multiple clients, Batch 
Processing, & Tax Organizer: $185. Personal has ab· 
breviated list of forms & features $37: Annual updates $125 
& $27 respectively. 

Candelaria Works 
3955 Club Dr., Atlanta, GA 30319 (404) 266-2420 

Inquiry 721 . 

APRIL 1 5th"' 
Tax preparation package based on L.:otus '1·2-3. 2.0 for 
IBM-compatible PC w/512K. Includes 1040, 1040A, all 
Schedules & 12+ supporting Forms. IR&acceptable prin­
touts (except 1040, 1040A.). Easy-to-use menu functions 
& Help files, 1988 Version $49.95. Low-cost '!Il demo 
available for '88 tax planning. 

JD Enterprises 
P.O. Box 656 St. Ann MO 63074 

(314) 427-3353 
Inquiry 722. 

1 988 TAXES 
FAST, EASY, ACCURATE 

IBM/Compatibles, Commodore-Amiga. Prints torms, 
audits taxes, multiple returns, 20 lorms and 
schedules, saves to disk, forecast 1989 taxes. ONLY 
$34.95. Add $4 S/H, MA add 5% Sales Tax, Check, 
M.O., Credit Cards. 

Quality Business Systems 
P.O. Box 805, Hudson, MA 01749 

1·80()..225·5800 

Inquiry 723. 

STATISTICS 

The BASS System"" 
Why use up 8 meg and 640K just to run a 
data step on your PC? Now you can run your 
data step code and statistical procs with a 
system that takes only 1 meg and 400K (and 
costs only $399)! Free information: 

BASS Institute, Inc. 
P.O. Box 349, Chapel Hill, NC 27514 

(919) 933-7096 or BB: (919) 968-6755 (N,8,1) 

Inquiry 724. 
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STATISTICS 

STAT A 
NEW RELEASE NOW AVAILABLE. Even better 
graphics, expanded on-line help, and much more. 
Still only $590. Quantity and Academic Discounts 
available. $20 Demo. Call toll-free lor more infor­
mation. AXNISAIMC. 

1 -800-STATAPC 
Computing Resource Center 

10801 National Boulevard, Los Angeles, CA 90064 
(213) 470·4341 

Inquiry 725. 

THE SURVEY SYSTEM 
An easy-to-use· package designed specifically for 
questionnaire data. Produces banner format, cross 
labs & related tables. statistics (ind. regression) & bar 
charts. Codes and reports answers to open-end 
questions. All reports are camera-ready for profes­
sional presentations. CRT interviewing option. 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr., Depl. B. Petaluma, CA 94952 

707-765-1001 

STATISTICS CATALOG! 
Call for the catalog full of professional programs for general 
statistics, analysis of variance, regression, questionnaire 
analysis and quality control. Thoroughly tested and easy to 
use, the programs come with complete documentation. Pro­
grams available lor PC or Apple II. Call toll free now lor your 
free catalog. 

HUMAN SYSTEMS DYNAMICS 
9010 Reseda Blvd., Suite 222 

Northridge, CA 91324 
(800) 451·3030 (818) 993·8536 (CA) 

Inquiry 726. 

STATISTICAL NAVIGATORm 
Statistical Navigator an elCpert system using AI strategies to help 
guide the researcher to the appropriate statistical analysis. Based 
oo your answers, it suggests several anal�es ranked by suitability. 
II explains what lhe analysis does and hOlY it fits your objectives 
and assumptions. Special intro price $99.95+s/h. 

VISA/MC/AMEX/PO, 30 day-guarantee. 

The Idea Works, Inc. 
100 West Briarwood, Columbia, MO 65203 

1-800-537-4866 314-445-4554 
Inquiry 727. 

SIR/DBMS DEMO KIT (7.5 Mb) $49.95 
Since 1976, SIR/DBMS has PIONEERED Advanced DBMS 
Technology DESIGNED to handle the changing complelCitles of 
Scientific, Engineering, and Reaean:h Database Management. 
SIAIDBMS Is also DESIGNED to Provide THE BEST DIRECT In· 
terfaces to SAS, SPSS. BMDP. & SYSTAT. SIRIDBMS oHers True 
Application l..s"'el Portability from PCs thru Supercomputers! 

MAYBE YOU SHOULD TRY SIR/DBMS?? 
Order Now! Ref Buyer's Mart Special Offer! 

SIR, A Division of Inter Systems Inc. 
312-480-9270 (IL) 703-642-1600 (VA) 

Inquiry 728. 

MINITAB's a PC of cake! 
MINITAB's intuitive commands are easy to use and 
remember. Features descriptive statistics, regres­
sion, time series, chi-square, hi-res graphics, much 
more. PC version incl. LOTUS interface, 30-day 
trial, network pricing. Call for FREE brochure. 

Mlnltab, Inc. 
3081 Enterprise Dr., State College, PA 16801 

(814) 238-3280 

Inquiry 729. 

STATISTICS 

STATISTIXTM II 
Comprehensive, powerful and incredibly easy-to­
use. Full screen editor, transformations, linear 
models (ANOVA, regression, logit, PCA, etc), 
ARIMA, most standard stat procedures. Clear, well 
organized documentation. Satisfaction guaranteed. 
$169 PC DOS, $99 Apple I I .  

NH ANALYTICAL SOFTWARE 
P.O. Box 13204, Roseville, MN 55113 

(612) 631-2852 

Inquiry 730. 

NCSS 
Professional, easy to use, menu driven statistical 
system. Used by over 5,000 researchers. 

: �.� �t�t
��i��� (�b"��D)���9 

• 5.3 Power Pac Supplement-$49 
• 5.4 Exp. Design/QC-$49 
• 5.5 Survival Analysis-$59 

We accept checks, PO's, Visa, MC. Add $3 s/h. 

NCSS-B 
865 East 400 Nonh, Kaysville, UT 84037 

801·546-0445 

Inquiry 731 .  

A-Cross 
This year's 111 Cross Tab package! 

Easy to learn & easy to use. Superfast, Supereasy "Point & 
Pick" operation. #1 in connections, statistics and tabulation 
features. Output to Lotus.WKS files, ASCII, and laser printers. 
#1 with leading market research firms and For1une 500 com· 
panies. Accepts dBase, ASCII & Column-binary data. 
CALL FOR INFO AND FREE DEMO DISK . . .  

STRAWBERRY SOFTWARE 
42 Pleasant Street, Watertown, MA 02172 

(617) 923-8800 or FAX: (617) 926-0134 

Inquiry 732. 

StatPac Goldl'M 
Voted World's Best Statistical & Forecasting Package 
in 1987 by PC World Magazine readers. Six times 
more votes than the next closest competitor. More 
comprehensive & easier to use than all others. Get 
the facts. Call now for your FREE brochure. 

1-800-328-4907 
Walonick Associates, Inc. 

6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866-9022 

Inquiry 733. 

UTILITIES 

VIDEO SYSTEM TEST 
This menu-driven utility tests your PC/XT/AT video 
monitor and controller board combination for com­
patibility with 17 video modes, including 8514/A, 
VGA, EGA, CGA, and Hercules. Also provides test 
pattern for screen adjustment. $25. 

Adventa Corporation 
1016 E. El Camino Real, Ste 223, Santa Clara, CA g4087 

(408) 946-8545 
Inquiry 734. 

Class-A-File 
A database for your DOS files. Automatically tracks last 
access, update, and creation dates. You classify each 
file, specify ownership using pop-up interface accessi­
ble from any program. Class-A-File sorts and reports 
according to your selection. Like adding secondary keys 
to the DOS files system. $69.95. 

Automation Technology Research 
4790 Irvine Blvd. #105-376, Irvine, CA 92720 

(714) 838-6607 
Inquiry 735. 

UTIL ITIES 

MATCH PRINTERS TO PC 
For less than $30 Match Font and Match-a-Printer 
are great for foreign and scientific writings. Get all 
the characters you need from most programs and 
printers (Apple & Epson printers, daisywheels, etc.). 
Greek, French, Italian, Spanish, German, Swedish, 
Japanese, graphics . You name it! To receive a 
demo disk send $5 refundable upon purchase to: 

Call or write 818-906-6791 
MATCH SOFTWARE 

6426 Coldwater Canyon, North Hollywood, CA 91606-1113 

Inquiry 736. 

ATTENTION FORMAT VICTIMS!!! 
REARGUARD password protects you from accidental 
formatting of your hard disk. Not memory resident nor 
modifies DOS. Completely automated installation. 
Manual and diskette provided. 
ONLY $29.00 + $4.00 S/H VISAIM-C/COD UPS B/R 

M ICROBRIDGE COMPUTERS 
655 Sky Way #125, San Carlos, CA g4070 

Order loll free 1-800-523-Bm 
415·593·8777 (CA) 212-334-1858 (NY) 
TELEX EZLINK 62873089 FAX 415-593-7675 

Inquiry 737. 

COPY AT TO PC 
The 1.2mB drive has long been known to READ but NOT 
reliably WRITE on 360k8 floppies. With "CPYAT2PC" .. 
1.2mB drives CAN reliably WRITE 360kB floppies saving a 
slot for a second hard disk or backup tape. "CPYAJ2PC" (Noi: 
Copy Protected) offers 'the preferable SOFTWARE SOLU· 
TION.' ONLY $79+$4 S/H VISAIMC/COD UPS B/R 

MICROBRIDGE COMPUTERS 
655 Skyway, San Carlos, CA 94070 

Order toll free 1-800-523-8777 
415·593·8777 (CA) 212·334·1858 (NY) 
TELEX EZLNK 62873089 FAX 415-593-7675 

Inquiry 738. 

Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name, Disk Explorer finds and 
restores it. Disk Explorer also shows what's really on disk; 
view, change or create formats, change a file's status, 
change data in any secto' MS-DOS $75 U.S. Check/Credit 
card welcome. 

QUAID SOFTWARE LIMITED L 
45 Charles St. E. 3rd Fl. 

- · 

Toronto, Ontario, Canada M4Y 1S2 
, • .. ._ (416) 961-8243 

XPage Breaks 640k! 
Why buy expensive EMS boards? OS/2 is not go­
ing to use it. XPage turns your PC/XT/AT hard disk 
space or AT extended memory as EMS memory. 
It's compatible with most DOS EMS applications. 
Write for free information or se'nd check/money 
order $39 + $3 s/h to: 

RMC Technologies 
7 Baron Park L.a., #21, Burlington, MA 01803 

(617) 272-8208 

I nquiry 739. 

LOGGER® 
logger, for IBM-PC and compatibles, tracks and reports: 
User, Time on, Time off, Directories used, Programs 
used, Program start/end time, and calculates totals. 
Tracks directories/files: Opened, Created, Renamed, 
Deleted. Completely transparent. Retails for $74.95 with 
quantity discounts available. 

System Automation Software, Inc. 
8555 16th St., Silver Spring, MD 20910 

1-800-321-3267 or 1-301-565-8080 

Inquiry 740. 
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UTILITI ES -
$79.95!! 

Order the RED Utilities now! Programs include: 
Disk cache speeds hard and floppy disks. Printer 
spooler. Batch file compiler speeds batch files. 
Path command for data files. Wild card excep­
tions. Sort directories. Over 10 more programs. 
IBM PC. Visa/MC. Send for free catalog. 

The Wenham Software Company 
5 Bu�ey St. Wenham, MA 01984 (508) 774-7036 

Inquiry 741 . 

'WORD PROCESSING 

FARSI / GREEK I ARABIC I RUSSIAN 
Hebrew, all European, Scandinavian, plus either Hindi, Pun. 
jabi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or IPA. Full· 
featured multi-language word processor supports on-screen 
foreign characters and NLQ printing with no hardware 
modifications. Includes Font Editor. $355 dot matrix; $150 
add'l for laser; $19 demo. S/H in U .S. incl'd. Req. PC, 640K , 
graphics. 30 day Guarantee. MCJVISAJAMEX 

GAMMA PRODUCTIONS, INC. 
710 Wilshire Blvd., Suile 609, Santa Monica, CA 90401 

2131394-8622 Tlx: 5106008273 Gamma Pro SNM 

Inquiry 742. 

1985 1986 
Jan. $4.00 $6 .00 
Feb. $4.00 $ 6 .00 
Marcp $4.00 $ 6 .00 
April $4.00 $6 .00 
May $4.00 $6 .00 
June $4.00 $ 6 .00 
July $ 6 .00 
Aug. $4.00 $ 6 .00 
Sept. $4.00 $6 .00 
Oct. $4.00 $ 6 .00 
Nov. $4.00 
Dec. $4.00 $6 .00 
* Benchmarks Issue 1fz Price 
D Check enclosed 

,, I 

�. 
... 

WORD PROCESSING 

JAPANESE WORD PROCESSOR FOR IBM 
EW Plus is the first complete Japanese word processor for 
IBM PS/2 and AT. Contains about 8000 KANJI and KANA 
characters, as well as a 45000 word dictionary. Fully supports 
Japanese standards. Powerful Roma·ji to KANJI conversion. 
For IBM PS/2, AT, Toshiba laptops. Requirements: VGA, EGA, 
Hercules; 512k Memory; Hard Disk. Printers: Epson LO 24 
dot; IBM 9 pin, XL24; HP LaserJet. 

For details call: 
Information Technology Lab., Inc. 

280 Park Ave., 4E, New York, NY 10017 

TEL (212) 557-0177 FAX (212) 557-0179 

Inquiry 743. 

WORD PROCESSING 

PC-Write 3.0 - Shareware 
Fast, full featured word processor for IBM PC. Now edits 
large files & multiple columns. Also spell check, 
mailmerge, networking, ASCII, and macros. Easy to use, 
optional menus. Supports 500 printers incl. lasers. Soft· 
ware, guide and tutorial on disk: $16. Registration with 
manual, support newsletter and 2 free updates: $89. 

90 day money back guarantee. VfSAIMC. 

Qulckson 1·800·888·8088 
219 First Ave. N., #224·BYTC, Seattle, WA 98109 

Inquiry 745. ll{ 
I � I '" " I 

1987 

$6 .00 
$6 .00 
$6.00 

$6 .00 
$6 .00 
$6 .00 
$6 .00 
$6 .00 

$6 .00 

DuangJan 
Bilingual word processor for English and: Arme­
nian, Bengali Euro/L.atin, Greek, Hindi, Khme(. L.ao, 
Punjabi, Russian, Sinhalese, Tamil, Thai, Viet . . 
$109+$5 s/h (foreign + $12 slh). Font editor includ­
ed. For IBM with dot-matrix & L.aserJet printer. 
Demo $6 + $1 s/h. 

MegaChomp Company 
3524 Cottman Ave., Philadelphia, PA 19149·1606 

(215) 331·2748 

Inquiry 744. 

YOUR SALES MESSAGE 
about the special computer product or service 

that you provide belongs in print. 

T H E  BUYER'S MART 
can help you reach computer professionals and 

produce valuable inquiries for your company! 
Call Brian Higgins for more information 

603-924-3754 

Inquiry 746. 

1988 1989 BACK ISSUES FOR SALE 
$6 .00 $6 .00 SPECIAL ISSUES and INDEX 

$6 .00 BYTE '83-'84 INDEX $3.00 
$6 .00 BYTE 1985 INDEX $3 .00 

BYTE 1986 INDEX $3 .00 
$6 .00 BYTE 1987 INDEX $3 .00 
$6 .oo ·:· 1985 INSIDE THE IBM PCs $4.00 
$6 .00 1986 INSIDE THE IBM PCs $5 .00 
$6 .00 1987 INSIDE THE IBM PCs $6.00 
$6 .00 

1988 INSIDE THE IBM PCs $6.00 
$6 . 00 

APPLICATIONS SOFTWARE TODAY SPECIAL $4.00 $6 .00 
Circle and send requests with payments to: 

$6 .00 

Payments from foreign countries must be made in US funds payable at  a US bank. 

BYTE Back Issues 
One Phoenix M ill Lane 

Peterborough, NH 03458 
( 603) 924-9281 

D VISA D MasterCard CARD # ----------------- Exr. DATE ________ _ 

SIGNATURE __________________________________________________________________________________________ _ 

The above prices include postage in the US. · Please add $ .50 per copy for Canada and Mexico; and $2.00 per copy to foreign countries (sur­
face delivery). Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery. 

NAME ________________________________________ ___ 

ADDRESS 
CITY------------------------- STATE ------ ZIP ------
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Subscribe to BYTE now and save $17 off the newsstand price 0 This is a renewal order. 
of $42 .00 . . . and $5.00 off the reg ular subscription rate of 

IBJ5484 

$29.95. You'll also receive our special IBM PC issue as part Name ________________ _ 

of your subscription . (Please Print) 

D USA $24.95/1 year D Canada $26.95 U .S . / 1  year 

D Bill me 

D Payment enclosed 
D Charge to my D VISA D MasterCard 

Account # ______________ _ 

Expires---------------­

Signature---------------

Company ---------------­

Address----------------­

City/State----------------

Country ___________ Code ___ _ 

For d i rect ordering, call toll free 1 800 257-9402 weekdays 
9:00 AM-5:00 PM EST. In New Jersey, call 1 609 426-5535. � �!� 
Please allow 6-8 weeks for processing your subscription. 1tn\ll 

S u bscribe to BYTE now and save $17 off the newsstand price 0 This is a renewal order. 
of $42 .00 . . .  and $5 .00 off the regular subscription rate of 

IBJ5484 

$29.95. You'll also receive our special IBM PC issue as part Name ________________ _ 

of your subscription . (Please Print) 
D USA $24.95/1 year D Canada $26.95 U.S./1 year 

D Bil l me 
D Payment enclosed 
D Charge to my D VISA D MasterCard 

Account #--------------­

Expires---------------­

Signature ---------------

Company ----------------
Address ________________ _ 

City/State _______________ _ 

Country ___________ Code ___ _ 

For d i rect ordering, call toll free 1 800 257-9402 weekdays 
9 00 AM-5 00 PM EST. In New Jersey, call 1 609 426-5535. �'!i;ll 
Please allow 6-8 weeks for processing your subscription. 1tn\ll 
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Special ! 

CompuGUARD 
Anti-VIRUS ••• $75 

Access Control ••• $129 

Best Buy 

2861386 

Cal l  
Summagraphics 

Mac 12x12 Tablet 

$269 
PRINTERS & LASERS 

Alps • • • • • • • . • • • . • • . • • . • . • . . •  Call 
Canon BJ-130 . . . . . . . • . • . . . . . .  Call 
Citizen 1 8Q-D . . . . . . . . . . . . . . . .  157 

MSP-15E • . • . • . • • • • . . . • . . • .  295 
MSP-40 . . . . . . . . . . . . . . . . . . .  269 
MSP-45 . . . . . . . . . . . . . . . . . . .  389 
MSP-50 . . . . . . . . . . . . . . . . . . .  345 

Flat Screen 

$579 
D ESIGN CAD 

Standard or 3D 

$1 45 
SOFTWARE (oont.) 

Exoell PC . . . . . . . . . . . . . . . . . . • .  281 
FastBack • . . . . . . . . . . . . • . . . . • . .  69 
FastBack Plus . . . . . . . . . . . . . . . . .  85 
Form Tool . . . . . . . . . . . . . . . . . . . . .  52 
Freelance Plus . . . . • . . . . • . . . . .  293 
Fox Base Plus • • • . • • • • • . . . . . . .  179 
GEM Draw Plus • • • • • . • . . . . • • . .  159 
Generic Cadd 3.0 . . . . . . . . . . . . . .  48 
Gonorio Cadd Others • • • • . • • . . .  Call 

DRAFIX 
Ultra, 1 Plus or 3D Module 

Cal l  
SMART MODEM 

12008int. 24008 int. 

$59 $1 1 5  
HITACHI Digitizer 
1 0  Year Warranty 

Puma Pro 12x12 
(replacing Tiger Tablet) 

4-Btn Cursor ,  1-Btn Pen 
& Mouse Emulator. $349 

CAD . . .  etc. 

PANASONIC 
1091i-m2 1 124 

$1 79 Cal l 
DRIVES, MODEMS & FAX 

Fujnsu 3.5' 720k Drive . . . . . . . • • •  84 
Mnsubishi AT 40/84 Mb Hard Drive 

SCANNERS 
Scan Man or Complete PC 

1 55 
COMPUTERS 

AST Premium 
286 Model 80 . . . . . . . . . . . . . .  1 349 
286 Modei 140X . . . . . . . . . . .  2098 
386 Model 300 . . . . . . . . . . . . .  2475 

Mnsubishi MP286L . . . . • • . . • • . .  Call 
NEC Muhispeed . . . . . . . . . . . . .  1 079 

Muhispoed EL II . . . . . . . . . . . .  1423 
MSP-55 . . . . . . . . . . . . . . . . . . .  440 Harvard Graphics . . . . . . . . . . . . .  255 
Premiere 35 . . . . . . . . . . . . . . . .  439 In House Aoct . . . • • . • • • • • • • • • •  107 

1/2 ht . 23ms . . • . . . . . . . . . . . .  379 
Panasonic FAX Board . . . . . . . . •  689 
Seagate ST225 w/card . . . . . • . •  260 

ST238 30Mb w/card • . . • . . • . •  285 
Sharp Fax UX-140 & Phone . . . .  969 
Smart Modem 1200B int w/sw • . . •  58 ............. 2400B int w/sw . . . . . . . . . . . . .  1 1 5  

Multispeed H D  . . . . . . . . . . . . .  2209 
Toshiba Laptops . . . . . . . . . . . . . .  Call 

Trbuto 124 . . . . . . . . . . . . . . . . .  439 
Trbute 224 . . . . . . . . . . . . . . . . .  579 

Dioonix 150 . . . . . . . . . . . . . . . . . .  295 
HP LaserJot II . . . . . . . . . . . . . . . 1 690 
JDL 850 Series . . . . . . . . . . . . . . .  Call 
NEC LC890 . . . . . . . . . . . . . . . . . .  Call 
P8118llonic 1080i-m2 • • . . . • • • . . .  155 

1 0911·m2 . . . . . . . . . . . . . . . . . .  189 
1 124 . . . . . . . . . . . . . . . . . . . . . .  Call 
1 592/1595 . . . . . . . . . . . . . .  382/418 
1524 • • • • • • • • • • . • • . • • . • . • • •  5 1 5  

Toshba321-SL . • . • . • . . . . . • • .  455 
341-SL . . . . . . . . . . . . . . . . . . . .  609 
351-SX . . . . . . . . . . . . . . . . . . . .  888 
Others . • • • . • • • • . • . • . • • • • • .  CaU 

Arrdok 1280 & Card . . . . . . . . . . .  639 
210A . . . . . . . . . . . . . . . . . . . . . . .  87 

Hitachi 20" SuperScan . • . . . . . •  2090 
Mnsubishi Diamond Scan 1381 . .  477 
Monnerm Viking • • • • • . • • . • • • . .  Call 
NEC Mukisync II . . . . . . . . . . . • • .  565 

Muhisync GS • . . . . . . • • . • . . • •  185 
Others . . . . . . . . . . . . . . . . . . . . . Call 

Samsung . . . . . . . . . . . . . . . . . . . .  Call 
Sigma Designs LasorView • . • . • .  Call 
Sony Mukiscan 1302 . • . • • . • • • •  650 

Multiscan 1303 . . . . . . . . . . . . . .  475 
Zenith 1490 Flatscroon • • • . . . . • .  579 

AuloSkotch® . . . . . . . . . . . . . . . . . .  59 
BoeingGraph . . . . . . . . . . . . . . . . .  189 
By-Line . . . . . . . . . . . . . . . . . . . . .  169 
Carbon Copy Plus . . . . . . . . . . . . .  103 
Clpper . . . . . . . . . . . . . . . . . . . . . .  389 
Copy iiPC • • . . • . . . . . . . . . • • • . . .  1 8  
Corofasl . . . . . . . . . . . . . . . .  , • • • •  75 
Dao Easy 3.0 . . . . . . . . . . . . . . . . .  58 
dBase IV . . . . . . . . . . . . . . . . . . . .  Call 
DoslgnCad • • • • • • • • • . • . • • . . • .  145 
Dosklink . . . . . . . . . . . . . . . . . . . . .  92 
DosqViow • • • • • • • • • . • . • • • • • • . .  69 
Drafix 1 Plus . . . . . . . . . . . . . . . . .  Call 
Drafix Ultra . . . . . . . • . • . . . . . . • . Call 
Drafix 3D Mod & Options . . . . . • •  Call 
Dollars & Sense . . • . . . . . . . . . . . .  95 
Easy Xtra . • . . . . . • . . . . . . . . . . . .  54 

King Quos ! IV . . . . . . . . . . . . . . . . .  35 
Laplink Plus . . • . • . . . . . . . . . . . . . .  74 
Liesure SuHarry II . . . . . . . . . . . . .  35 
Lighting Hard Disk Speedup . . . . . .  59 
Lotus 1232.01 . . . . . . . . . . . . . . . .  Call 
Lotus Agenda . . . . . . . . . . . . . . . . Call 
Managing Your Money . . . . . . . . .  1 13 
MathCad 2.0 . . . . . . . . . . . . . . . . .  195 
MicroSoft Flight Sim • • . . . • • . . . . .  35 
MicroSoft Windows 2.0 . . . . . . . . . . 56 
MS-Dos 3.3 . . . . . . . . . . . . . . . . . . .  95 
Norton Util4.0 . . • • • • • • • • • • • • • • •  45 
Novell Notwaro 286 . . . . . . . . . . . .  Call 
PagoMakor 3.0 . . . . . . . . . . . . . . .  Call 
Paradox 2.0 . . . . . . . . . . . . . . . . . .  391 
PC Tools Doluxe . . . . . . . . . . . . . .  Call 
PathMindO< 4.0 . . . . . . . . . . . . . • . •  55 
Peachtree Aooounting II . . . . . . . .  145 
Peachtree Quere • • • • • • . • . • • . • .  Call 
PFS: First Choice 3.0 • • • • . . • . • • •  85 
PFS: First Publisher 2.0 . • • • • . . • •  67 
PFS: Professional File 2.0 . . . . . .  Call 
PFS: Professional Plan 1.02 . . . . . .  51 
PFS: Professional Wrne 2.0 . . • • .  102 
Plan Perfect . . . . . . . . . . . . . . . . . .  185 
Q&A . . . . . . . . . . . . . . . . . . . . . . . .  177 
O&AWrne . . . . . . . . . . . . . . . . . . .  1 1 5  
Ouattro . . . . . . . . . . . . . . . . . . . . . .  132 
Rapid File . . . . . . . . . . . . . . . . . . .  172 
R:Base lorDOS . . . . . . . . . . . . . .  415 
ShipMate'M (ups Mannes!) . . . . . .  199 
SideKick Plus . . . . • . . . . . . . . • . .  Call 
Smart Sysmen . • • • • • • • • • • • • . • .  418 
Sprint . . . . . . . . . . . . . . . . . . . . . . .  1 1 5  
Tops . . . . . . . . . . . . . . . . . . . . . . . .  101  
Turbo Basic, C,  or Pascal • • • • . . . .  85 
Ventura Publishing 2.0 • • • • • . . • .  458 
VersaCad & Libraries • • • . • • • • • •  Call 
Windows . . . . . . . . . . . . . . . . . . . .  Call 
W0<dPerfect 5.0 . . . . . . . . . . . . . .  213 
XTree . . . . . . . . . . . . . . . . . . . . . . . .  33 
XTreePro . . . . . . . . . . . . . . . . . . . . .  58 
XTreeNot . . . . . . . . . . . . . . . . . . . .  CaH 

DIGITIZERS & PLOTTERS 

Caloomp 1 023-GT • . . • • • • • • • . . .  Call 
1 043-GT . . . . . . . . . . . . . . . . . .  5898 
Drawing Brd 12x12 1 6-Btn . . . . .  369 

Enter SWoet·p 600 . . . . . • • . . . . .  598 
Houston Instruments 

DMP 41/42 . . . . . . . . . . . . . . . .  2098 

Digitizers & Plotters (cont.) 
DMP 51MP . . • . . . . . . . • . • . . •  3550 
DMP 51 . . . . . . . . . . . . . . . . . . .  3200 
DMP 52MP . . . . . . . . . . . . . . . .  2600 
DMP 52 . . . . . . . . . . . . . . . . . . . 2300 
DMP 56A . . . . . . . . . . . . . . . . . 3800 
DMP 61 . . . • . • • • • • . • • • • • • • • 2890 
DMP 62 . . . . . . . . . . . . . . . . . . .  3990 
M P Options . . . . . . . . . . . . . . . . .  Call 

Hitachi Puma Tab (1Q-Year Warranty) 
PumaPro 12x12,4btn,Pon,SW . .  349 
PumaPro 12x12,12btn,SW . . . . .  369 

loline . . . . . . . . . . . . . . . . . . . . . . .  Call 
JDL 850 Sories . . . . . . . . . . . . . . .  Call 
Kurta IS 12x12 . . . . . . . . . . . . . . . .  285 

IS 12x17 . . . . . . . . . . . . . . . . . .  .485 
Summagraphics 12x12 Pius . . . . .  329 

18x12 Pro w/4 Butt & Stylus . . . .  559 
Mao Bit Pad 12x12, 4But,Sty . . .  269 

HELPERS 

Logical Connection 256/512k . • • .  Call 
Others . . . . . . . . . . . . . . . . . . . . . .  Call 
ScanMan • • • . • • . . . . • . . . . . . . . .  155 

Clones 2861386 ..... Call 

WANTED 
Original Programs ·  utilities, 

applications, etc. Earn 
royalities in just 90 days. 

Mail or Fax your info to attn: Bill . 

. 
MS-DOS & MAC compatible only. 

Pre-approved P.O.'s are welcome. Prices reflect cash discount and are subject to change without notice. Product com-. 
warranties, & claims are responsibil�y of manufacturer only. All returns are subject to a restocking fee. Per· 

sonaii'-'Crfl'>any checks delay shWing. AZ orders only add 6.7% tax. Orders are processed same Oay. lnternational orders 

Circle 182 on Reader Service Card 

Teac 3.5' 720k Drive . . . . . . . . . . .  79 
3.5" 1 .44Mb Drive . . . . . . • • . • . .  95 
5.25" 360k Drive . . . . . . . . . . . . .  75 
5.25" 1 .2Mb Drive . . . . . . . . . . . .  87 

US Robotics . . . . . . . • . . . . . . • • •  Call 

BOARDS & NETWORKS 

3-Com Ethorlink . . . . . . . . . . . . . .  Call 
Adage AD1 0/4 . . . . . . . . . . . . . . .  Call 

AD1 0/8L . . . . . . . . . . . . . . . . . .  Call 
ArcNet . . . . . . . . . . . . . . . . . . . . .  Call 
Artist . . . . . . . . . . . . . . . . . . . . . .  Call 
AST . . . . . . . . . . . . . . . . . . . . . . .  Call 
ATI EGA Wonder . . . . . . . . . . . . .  169 

VIP VGA • • • . • • . . • . • . • • . . • .  249 
Copy II Opt Board Dlx . . . . . . • • • .  95 
EtherNet Plus . . . . . . . . . . . . . • • •  Call 
Genoa VGA 760x1 024 . . . . . . . . .  379 
Hercules Graphics Plus . . . . . . • .  169 
Intel AboveBoard 286/512k . • • • •  359 

AboveBoard PS 286/512k . . . .  388 
Paradiso EGA 480 . . . . . . . . . . . . Call 

VGA Plus . . . . . . . . . . . . . . . . . .  Call 
VGA Plus 16 . . . . . . . . . . . . . . .  Call 
VGA Pro . . . . . . . . . . . . . . . . . .  Call 

Sigma Designs VGA . . . • . • . • • •  209 
Tops Flashcard . . . . . . . . . . . . . .  143 
Verticom . . • • . • . • • . • . . • . . . • . .  Call 
Video 7 Vega Deluxe . . . . . . . . . .  177 

V-Ram . . . . . . . . . . . . . . . . . • • •  Call 
Vega VGA . . . . . . . . . . . . . . . .  $255 

Western Digital EtherNet Plus . • •  Call 

It PAYS to 
BUY- MHI ! 

Service You 
Expect ! !  

Volume Bids 
Weco me!  

VISA 
MASTERCARD 

PO's 
Just Call First. 

T1000 . . . . . . . . . . . . . . . . . . . . .  779 
Zenith Laptops 

SuperSport·Dual . • . . • • . . • • .  1 570 
SuperS port 20Mb . . • . . . • • • •  2357 
SuperS port 286 20Mb • . •  , . • •  3298 
SuperS port 286 40Mb • . . . • • • .  Call 

coprocessors 
Genuine & New 

8087·2 . . . . . . . . . . . . . . . . . . .  132 
80287-8 . . . . . . . . . . . . . . . . . .  205 
80287·1 0  . . . . . . . . . . . . . . . . .  239 
80387-1 6  . . . • . • . . . • . . • • • • •  Call 
80387 ·20 . . . . . . . . . . . . . . . . .  CaU 
80387-25 • • • • • • • • •  ' • • . • .  ' . 549 
80387-SX . . . . . . . .  , . . . . . . . . 398 
80C287A (lor Laptops) . . . . . .  299 

MOUSE 

Lognech C7 Serial or Bus . . . . . . . . 64 
C7 Clear Mouse & Paint . . . . . . .  85 
HiRez Bus . . . . . . . . . . . . . . . . . .  82 
Bus & Paint . . . . . . . . . . . . . . . . .  82 
Serial & Publisher . . . • • • • . • . •  1 04  

OPTICAL 

OptiDriver Kit . . • . • • • • • . • . . . . .  525 
40 rm equiv. for most optiDrives 

DataBase Special 
dBase IV ... 455 

FoxBase Plus ... 179 
Paradox •.. 429 

Rapid Filo ... 175 
Rbase for DOS ... 415  

Q & A  ... 177 
Quatlro ... 149 

MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 

Phoenix, AZ 85051 
New Orders: 

1 -800-621-3999 
Order Info: 602-997-8877 
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Price 

UP070108-5 (SMHz) V20 Chip • • • • • • • • • • •  $ 7.49 
UP070108-8 (BMHz) V20 Chip • • • •  $'!e:T5 $ 9.49 
UP070108-10 {10MHz) V20 Chip • • • .  � $12.25 
UP070116-8 (BMHz) V30 Chip • • . • •  $9:95 $ 7.95 
UP0701 1 6-10 (10MHz) V30 Chip • • . •  $'ffi:95 $1 5.49 

Part No. 10+ Part No. 

7400. . . . . . . .  SALE .1 5 7485 . .  . . .  SALE 
7402 . .  .29 . 1 9  7486 . .  . .  . .  . .  SALE 
7404 . .  . SALE . 1 5  7489 . .  . . . . . . 1 .95 
7405 . .  .35 .25 7490 . .  .49 
7406 . . .39 .29 7493 . .  .45 
7407 . .  . .  . SALE .25 74121 . . .  . . . .  SALE 
7408. .35 .25 74123 . .  . . .  SALE 
7410 . . . SALE .1 5 74125 . . . . . . .  SALE 
7414 . . .  . . . . .  SALE 25 741 26. . . . . . .  SALE 
7416 . .  . .  SALE .19 741 43 . . . . . .  . SALE 
7417 . . .  . . . . .  SALE .19 74150 . . . . . . .  SALE 
7420 . .  .29 .1 9 74154 . . . .  1 .35 
7430 . .  . .  SALE . 1 5  741 58. SALE 
7432 . .  .39 .29 74173. . .  SALE 
7438. . SALE .25 74174 . . .  . . .  . SALE 
7442 . .  . SALE .29 74175 . .  . .  . SALE 
7445. . . .  SALE .59 74176 . . . .  . .  . SALE 
7446. - .  .89 .79 741 81 . . .  . . . .  SALE 
7447 . .  .89 .79 74189 . . . . . . .  SALE 
7448 . . . . . . . . 1 .95 1 .85 74193 . . .79 
7472 . . . . .  . .  SALE 25 741 98. SALE 
7473 . . .  .39 29 74221 . . . . . . .  SALE 
7474. . .  SALE .25 74273 . . .  . . . .  SALE 
7475. .49 .39 74365. . .  . .  SALE 
7476 . .  .45 .35 74367 . . . SALE 

74LSOO. SALE .1 5 74LS1 65. .75 .65 
74LS02 . . .  . .  . SALE .1 5 74LS166 . . . .  SALE .69 
74LS04. . SALE .1 6 74LS173 . .  . . .  SALE .25 
74LS05. . . . . .  SALE .16 74LS174 . . . . SALE 25 
74LS06 . .  .59 .49 74LS175 . . . .  SALE 25 
74LS07 . .  .59 .49 74LS 1 89 . . . . .  SALE 2.95 
74LS08. .28 .18 74LS191 . .  . .  . SALE .39 
74LS10. . . . . .  SALE .15 74LS193 . . .69 .59 
74LS14. . . . . .  SALE 29 74LS221 . . . . . SALE .49 
74LS27. . . . . .  SALE .1 9 74LS240 . . . , . SALE .45 
74LS30. . . . . .  SALE .1 5 74LS243 . . . . .  SALE .45 
74LS32. . . . .  SALE .1 9 74LS244 . .  . . SALE .49 
74LS42 . . . .  .49 .39 74LS245 . . . .  SALE .59 
74LS47 . .  .89 .79 74LS259 . .  .99 .89 
74LS73. . . . . .  SALE .25 74LS273 . .  .89 .79 
74LS74. . . . . .  SALE . 19 74LS279. .49 .39 
74LS75 . . .  . SALE 25 74LS322. . . . .  3.49 3.39 

74LS76. .39 29 74LS365 . .  . . . SALE .35 

74LS85 . . . .59 .49 74LS366 . .  . .  SALE .35 
74LS86 . .  29 .1 9 74LS367 . . . .  SALE .29 

74LS90. . . .  SALE .29 74LS368. . . .  . SALE .35 
74LS93 . .  . .  SALE .29 74LS373 . . . . .  SALE .59 
74LS123 . .  . SALE .35 74LS374 . . . .  . SALE .49 
74LS125 . . .49 .39 74LS393 . . . SALE .69 
74LS138 . . . .49 .39 74LS590 . . .  . .  5.95 5.85 
74LS1 39. . . . .  SALE .29 74LS624 . .  . . 1 .95 1 .85 
74LS154 . . . . 1 . 19 1 .09 74LS629 . . . . .  SALE 1.95 
74LS157 . .  .45 .35 74LS640 . .  . SALE .89 
74LS158 . . . .  SALE .25 74LS645 . .  . . . SALE .89 
74LS1 63. . . .  SALE .35 74LS670 . .  . . .  SALE .79 
74LS 1 64 . .  . SALE .35 74LS688 . .  . .  2.39 2.29 

.19 7451 88" . . 

. 1 9 748189. 

.1 9 748196 . . . .  . . SALE 

. 1 9  745240 . 

. 1 9 745244 . . . . .  . SALE 

.1 9 748253 . . . . . . SALE 

.49 745287" . . 

. 1 9 748288". 
1 .25 745373 . . 

.25 745374 . 

.25 745472" . .  

CD4001 . . . 19 CD4076 . .  .59 
C04008 . . .59 CD408 1 .  .22 
C0401 1 . .  . 19 CD4082 . . .  .22 
CD40 1 3 . .  .29 CD4093 . .  .35 
C04016. .29 CD4094 . .  .89 
CD401 7. .49 CD401 03. 1 .49 

CD4018 . . .  .59 CD401 07 . . .49 
CD4020 . .  .59 CD4510 . .  .69 
CD4024 . . .45 CD451 1 . . .  .69 
CD4027 . .  .35 C04520 . .  .75 
C04030. .35 CD4522 . . .  .79 
CD4040 . .  .65 CD4538 . . .79 
CD4049. .29 CD4541 . . .  .89 
C04050 . . .29 C04543. .79 
CD4051 . .  .59 CD4553 . .  3.95 
CD4052. .59 CD4555 . .  .79 
C04053 . . .59 
CD4063. . . . 1 .49 

CD4559 . .  . 7.95 

CD4066. .29 
CD4566 . .  1 .95 

CD4067 . . . . . . . . . . .  1 .49 CD4583 . .  .59 

CD4069 . . .  . 1 9 CD4584 . .  .49 

CD4070. .29 CD4585 . .  .69 

CD4071 . .  .22 MC144 1 1 P  . .  . . 7.95 

CD4072 . .  22 MC1 4490P . .  . 4.49 

.4,; 
5.25 
5.49 
6.95 

. . .  13.95 
12.95 
9.95 
1.49 

MICROP.ROC"ESSOR CGMPONENTSI 
MISCELLANEOUS CHIPS 8000 SERIES Continued 

Part No. Price Part No. Price 

0765AC . . .  . . . &95 2.95 8087 (5MHz) . . . . . . . 99.95 
W0921 6  . .  . 3.95 8087- 1 ( 1 0MHz) . .  194.95 
ZBO, ZBOA. ZBOB SERIES 8087-2(8MHz) . . . 1 59.95 

ZBO . . . . . . . . . . . . . . . 1 . 1 9 8088(5MHz) . . .  � 3.49 
Z80-CTC . .  . . .  � .99 8088-2(8MHz) &.95 5.95 
ZBO-PIO . . � .99 81 1 6  . .  . . � 3.95 
Z80A . . . . . .  . . .  1 .29 8155 . . . . .  . . 2.49 
Z80A-CTC . . . . . . . . . .  1 .65 8155-2 . .  . . 3.49 
Z80A-0ART . . .  � 3.95 8156 . .  . . .  2.95 
Z80A-P10 . . . . . . . +.!19 1.49 8212. " "  . .  2.29 
Z80A-SIO/O . &95 2.95 8224 . .  � 1 .95 
Z80B . . . . . . . . . . . . . .  2.75 8228 . . . . . . . . .  +.95 1.49 Z808-CTC . . . . . . &.95 3.25 
Z808-P10 . . . . . . . . . . .  3.95 8237-5 . .  . � 3.95 

Z8530. 4.95 8243 . .  . . . . . . . . . . . 1.75 
Z86 7 1 .  . . . .  . . . .  7.95 8250A . . . . . . . .  . � 3.95 
Z8681 8 1 . .  . .  . 8.95 8250B(f<l• IBM) . 5:% 4.95 

8000 SERIES 8251A . .  . 1 .69 

. . . .  &.95 3.49 8253-5 . .  1.95 

. . . . . . . .  &95 8.95 8254 . . . .  . .  . 3.95 

. .  +-19 1.25 8255A-5 . .  . . . .  . . . . . 2.95 
+95 1.59 8259-5 . .  . � 1.75 

. . . .  24.95 8272. . . . .  . . . . .  &95 2.95 
. 2-:-25 1.49 8279-5 . . . . . . . .  � 2.75 

. .  2.49 8741. . .  . . . . . . .  9.95 
. . . . .  3.95 8742. . � 1 7.95 

: . : . : . .  &.95 5.49 8748 (25V) . .  . . 7.95 

Part No. 

2016-12 2048x8 120ns . . ot95 3.75 
2018-45 2048x8 45ns JOOMIL . 6.95 
2102 1024x1 350ns . .  .89 
2114N 1024x4 4SOns . . .  ;19 .79 
2114N-2l 1024x4 200ns low Fbwer. 1.49 
21C14 1024x4 200ns (CMOS). .49 
5101 256x4 450ns !CMOS) . . . . � 2.49 
61 16P-1 2048x8 lOOns (161<) CMOS � 3.95 
6 1 1 6P·3 2048x8 !SOns {161<) CMOS . ot95 3.49 
61 16LP-1 2048x8 lOOns (16K) LP CMOS. 6,49 4.39 
6 1 1 6LP-3 2048x8 150ns (16K) LP CMOS. !;,99 3.95 
6264P-10 8192x8 1 OOns (64K) CMOS . . .  . . . .  � 9.95 
6264P-15 8192x8 150ns i64K) CMOS . . 9.25 
6264lP-10 8192x8 lOOns (64K) lP CMOS . .  . . 10.95 
6264LP-12 81 92x8 120ns (64K) LP CMOS. 10.49 
6264LP-15 81 92x8 !SOns (64K) LP CMOS. . . . .  10.25 
6514 1024x4 350ns (CMOS) . .  """ 3.49 
43256-IOL 32,768x8 1 OOns (256K) LO'N R:mer . .  20.95 
43256-ISL 32.768x8 I SOns (256K) lO'N R:mer . .  . . . .  18.95 
62256lP-65 32.768x8 85<1s 1256K) LP CMOS . . .  . . . .  22.95 
62256LP·10 32,768x8 lOOns (256K) lP CMOS. . 21 .95 
62256LP-12 32,768x8 120ns (256K) LP CMOS. . . 20.95 

THM91000l-10 1,048,576x9 lOOns 1Megx9 SIP . . .  . . .  � 399.95 
THM91000S-IO 1,048,576x9 lOOns 1Megx9 SIM . .  399.95 
THM91000l-80 1,048,576x9 SOns 1Megx9 SIP. . 4 1 9.95 
TIJM91000S·80 1,048,576x9 SOns 1Megx9 SIM . 41 9.95 
TMS4416-12 16,384x4 120ns . . H0 6.75 
TMS-1416-15 16.384x4 I SOns . .  H5 6.25 
4116-15 16,384x1 150ns (MM5290N·2) . .  +M 1.25 
4128-15 13 1,072x1 !SOns (Piggyback) . .  5.29 
4164-100 65,536x1 lOOns . .  3.49 
41 &i-12b 65,536x1 120ns . .  2.95 
4164-150 65,536x1 !SOns . .  2.59 
4 1 256-60 262,144x1 GOos 14.49 
4 1256-80 262.144x1 80ns . .  . . . . . . . . . . . . .  . 13.49 
41256-100 262,144xl lOOns . . 12.49 
41256-120 262.144x1 120ns. . . .  11.95 
41256-150 262,144xl !SOns . .  . 1 1.49 
41264-12 64Kx4 120ns Video RAM. . 19.95 
41464-10 65.536x4 lOOns . .  15.95 
41464-12 65,536x4 120fls. . 14.49 
41464-15 65,536x4 !SOns . . . . . . .  . . . . . . . . . . 13.95 
51258-10 262,144xl 1 DOns Static Column. . . . . . . . . . .  13.95 
85227-101'1. 262.144x9 lOOns 256Kx9 SIP . . . . . . . .  149.95 
85227-IOPS 262,144x9 lOOns 256Kx9 SIM . .  . . . .  149.95 
511000P-10 1,048,576x1 lOOns (1 Meg) . .  � 29.95 
5 1 1 000P-80 1.048,576x1 SOns (1 Meg) . .  . 42.95 
5 1 1000P-85 1,048,576xt 85ns (1 Meg) . .  . � 41.95 
514256P-10 262,144x4 lOOns (I Meg) . .  . . . . .  59!35 44.95 

TMS2516 2048x8 4S0ns (25V). &<l5 5.95 
TMS2532 4096x8 450ns (25V) . .  5'15 4.95 
TMS2532A 4096x8 450ns (12.5V). """ 3.25 
TMS2564 81 92x8 450ns (25V) . .  &95 4.95 
TMS2716 2048x8 450ns (-5V. +5, +12V) . .  6:95 6.49 
1702A 256x8 tt1.s) . .  4.95 
2708 1024x8 450ns . .  6.95 
2716 2048x8 450ns (25V) . .  3.75 
2716-1 2048x8 350ns (25V) . .  - 3.95 
27C16 2048x8 450ns (25V) CMOS. - 3.75 
2732 4096x8 4S0ns (25V) 3.95 
2732MO 4096x8 200ns (21V) . .  4.25 
2732A-25 4096x8 250ns (21V) . . . . . .  3.95 
27C32 4096xB 4SOns (25V) CMOS. +.95 4.25 
2764-20 8192x8 200ns (21V). 4.25 
2764-25 81 92x8 2SOns (21V) . . .  3.59 
2764-45 8 1 92x8 450ns (21V) . .  3.39 
2764A-25 81 92x8 250ns (1 2.5V) . .  3.69 
27C64-15 8192x8 !SOns (1 2.5V) CMOS . .  5.95 
27128-20 16,384x8 200ns (21V) . .  6:95 6.49 
27128-25 \6,384x8 250ns (21V) . .  5.95 
27128A-15 16,384x8 !SOns (1 2.5V). . 7.75 
27128A-20 16,384x8 200ns (12.5V) . .  5;'5 5.25 
27128A-25 16.384x8 250ns (12.5V) . . . . . . .  S:i5 4.95 
27CI28-25 16.38<1x8 250ns {21V) CMOS . . 5.95 
27256-15 32.768x8 !SOns (1 2.5V) . .  8.95 
27256-20 32.768x8 200ns (12.5V). &<l5 6.25 
27256-25 32.768x8 250ns (12.5V) . .  5.49 
27C256-15 32.768x8 150ns (12.5V) CMOS . .  7.95 
27C256-25 32,768x8 250ns (12.5V) CMOS . � 5.49 
27512-20 65,536•8 200ns (12.5V). . . 10.95 
27512·25 65.536x8 250ns (12.5V) . .  . . . . . .  9.95 
27C512-25 65.536x8 250ns ( 12.5V) CMOS . . . . . . .  +&.r5 9.49 
27C1024 131 ,072x8 200ns (12.5V) CMOS (I Meg). 27.95 

8000 SERIES Continued 
Part No. Price 

8748H (HMOS) (21V) . . .  9.95 
8749 . . . . . . . . . . .  . . 9.95 
8751 (3.5-8MHz) . .  37.95 
8751 H (3.5-12MHz) . 39.95 
8755 . . . . . . . .  +9:95 1 2.95 
80286- 1 0  LCC . . . . . .  59.95 
80287 (6MHz) . . . . . .  1 59.95 
80287-8 (8MHz) . . . .  229.95 
80287-10 (10MHz) . 279.95 
80386- 1 6  PGA . . . . . 309.95 
80387-16 (16MHz) . .  439.95 
80387-20 (20MHz) . 589.95 
80387-25 (25MHz) . .  689.95 
80387-SX (16MHz) . .  599.95 
82284 (8MHz) . .  . 9.49 
82288 (8MHz) . . . . . . . . 9.95 

DATA ACQUISITION 
AOC0804LCN . . . . . . .  2.7.9 
AOC0808CCN . .  5o95 5.49 
AOC0809CCN . .  5;;9 3.29 
AOC 1205CCJ-1 . . . .  19.95 
OAC0808LCN . .  +.i'5 1.49 
OAC 1 008LCN . .  . . .  5.95 
AY-3-10150 . . . .  � 3.95 
AY-5- 1 0 1 3 A  . . . . . . . . 1.95 

Part No. Price 

6502 . .  . 2.65 
65C02(CMOS). 7.75 
6520 . .  . 1 .95 
6522. . .  . . . .  2.95 
6532 . . . . . . . . . .  . 5,49 4.95 
6551. . . . . . . . . . . . . . .  2.95 
65C802(CMOS) � 1 4.75 
6800 . .  +95 1 .49 
6802. . . . . .  2.95 
6810 . . . . . . . . . . .  +5 .99 
6821. . . . . .  1 .75 
6840. iH9 2.95 
6845. . iY5 2.49 
6850 . . .  . . .  +95 1 . 4 9  
6852. � .59 
6854 . .  . -H-9 .99 
MC68000L8 . .  9.95 
MC68000L10 t+S5 10.95 
MC6801 0L10 . >1&95 39.95 
MC68020RC12B . 99.95 
MC68701 .  . . . . . . . . 14.95 
MC68705P3S . . .  &95 8.95 
MC68705U3L. . . .  . 1 0.95 
MC68705U3S . . . . . . .  1 0.95 
MC68450L1 0 . .  . 49.95 
MC68881RC12A . . .  129.95 pommodot!J 

LAG570 . .  9.95 
W01770. . &95 7.49 
SI 3052P . . . . . .  +5 .99 
6504A . .  1 . 1 9  
6507. 2.95 
6510. 1 2 .95 
6522. . . . . . . . . . . . . 2.95 
6525 . . . . . . . . .  � 3.95 
6526. . � 1 3.95 
6532. 5,49 4.95 
6545-1 3.95 
6560 . .  . . . . .  -H),95 8.95 
6567 . . .  . . . . . .  24.95 
6569 . .  . .  � 13.95 
6572. . . .  -H),95 7.95 
6581 (12V) . .  . +2-:95 10.49 

6582 (9V) . . .  . -t*.95 1 2.95 
8502 . .  7.95 
8564 . .  . .  ..SS 2.95 
8566. . . . . . . . .  9,95 7.95 
8701. 9.95 
8721 . . . . . . .  -t*.95 9.95 
8722 . . . . . . .  -+&.95 1 0.95 
31 0654-05 . .  9.95 
31801 8-03 . .  � 1 0.95 
318019-03 . .  42:95 1 0.95 
"82S100PlA"" . . . . .  1 5.95 
901 225-01 . .  +5:95 1 3.95 
901 226-01 . . +5;95 1 3.95 
901 227-03 . . . . . . . .  1 5.95 
901 229-05 . . . . . . . . 1 5.95 

"No specs. available 
""Note: 82SI OOPLA :::: 

U 1 7  (C-64) 

74C/CMOS 
74COO Sale .19 74C174 Sale .39 
74C02 Sale .19 74C175 Sale .59 
74C04 Sale .19 74C192 Sale .99 
74COB Sale .19 74C194 Sale .49 
74CIO Sale .15 74C221 . . .  1 .79 
74CI4 . .  .49 74C240 Sale .75 
74C32 Sale . 1 9  7-1C244 . .  1.79 
74C74 . . . .  .49 74C373 Sale 1.49 
74C85 . . . . .  1.49 74C374 Sale 1.49 
74C8S Sale .19 74C911 .6.95 
74C89 . . . . .  2.95 74C912 Sale 7.95 
74C90 . .  .99 74C915 Sale 1 .19 
74C151 Sale 1.49 74C917 Sale 3.95 
74C154Sale 2.75 74C920 Sale 3.95 
74C157 Sale 1.25 74C921 Sale 2.95 
74C160 Sale .49 74C922 . . .  3.95 
74C161 Sale .49 74C923 . .3.95 
74C162 Sale .49 74C925 . . .  5.49 
74C173 . . . .  . 59 74C926 . . .  5.95 

TANTALUM CAPACITORS 
TM.1135 .1 11! @ 35V . .  .45 
TM1135 1J.ii @ 35V . . . .  .49 
TM2.2135 2.2J.II @ 35V . .  .59 

POTENTIOMETERS 
Values available (insert ohms into space ma11Q!d "XX"): SOOn, 1K. 2K. 
5K. 101<. 201<. 501<. 1001<. 2001<. 1MEG 
43PXX � wan. 15 Turn .99 I 63PXX � Wa11. 1 Turn .89 

PN2222 . .  .12 
2N2222A .07 
2N3055. .29 
2N3904 . .  .49 

JMT123 SPO� On·On 1 .1 9  206-8 SPO� 16·pin OIP 1.25 
MPC121 SPO�O,.QH

·
On 1 . 1 9  M S  1 02  SPS\ Mom'"laJ'i .39 

D-SUB CONNECTORS 
D825P Male, 25·pin .69J 08258 Female, 25-pin .75 

LEOS 
XC556R Tl ;i, Red . . .  . 13  XC556Y TH�. YeiiO'N . . . . .17 
XC556G Tnl, Green . .  .17 XC556C Tm. Clear/Red . .17 

IC SOCKETS 
low Profile Wire Wrap (Gold) level #2 

8LP. . 1 1 8WW . . .59 
14LP . .  . 1 2  14WVI/ . .  .65 
1 6LP . .  . 1 3  1 6WW . . .  .69 
24LP . . .  . 25 24WW . .  . . . . . . . . .  1 .19 
28LP . .  .27 28WW . . .  1 .39 
40LP . .  .29 40WW . .  . . .  1 .89 
SoldartJII Standlnl (Gold & 'On) & Header Plug Sockets Also bailable �7!4HCHI-SPEED'CMOS 
Part No. Price Part No. Price 

74HCOO . .  . . . SALE .1 7 74HC1 7 5. . 59 
74HC02 . . . . . SALE .1 7 74HC22 1 .  . . . .  SALE .69 
74HC04 . . .  . .  . SALE . 1 7  74HC240. SALE .59 
74HC08. . . . . .  SALE .1 7 74HC244. .79 
74HC10 . .  . .  . .  SALE . 1 9  74HC245. . . . . SALE .69 
74HC14. .29 74HC253 . .  . . .  SALE .39 
74HC30 . . . . . . SALE .1 9 74HC259 . .  .49 
74HC32 . .  . . . SALE .25 74HC273. SALE .49 
74HC74 . . . . .  SALE .29 74HC373. .69 
74HC75. . SALE .29 74HC374 . . . .  . SALE .59 
74HC76 . .  . . .  . SALE .29 74HC595 . . .  . .  . . .  . . . 1.29 
74HC85 . .  .55 74HC688. . . . .  SALE 1.25 
74HC86 . .  . . . .  SALE .25 74HC943 . .  . . .  SALE 7.95 
74HC123 . .  . . .  SALE .49 74HC4040. . . .  SALE .79 
74HC1 25 . .  .49 74HC4049. . . .  SALE .25 
74HC132 . .  . .  SALE .39 74HC4050 . . .  SALE .25 
74HC138. .45 74HC4060 . .  . SALE .69 
74HC139. . . . .  SALE .35 74HC451 1 .  . .  SALE .99 
74HC154 . .  1.49 74HC451 4 . . . .  . . .  . . . 1.79 
74HC1 63 . . . . .  SALE .39 74HC4538 . . . SALE .99 
74HC174 . .  .59 74HC4543. . . .  SALE .99 �74HCT -'CMO.S TTL 
74HCTOO . . . . .  SALE . 1 5 74HCT139 . SALE .29 
74HCT02. . . SALE . 1 5  74HCT157 . . . .  SALE . 1 9  
74HCT04 . .  . . .  SALE . 1 7  74HCT174 . . .  SALE .25 
74HCT08 . .  . . .  SALE . 1 5  74HCT1 75 . . . .  SALE .25 
74HCT10. . . . .  SALE . 1 5  74HCT240 . . . .  SALE .59 
74HCT32 . . . . .  SALE . 1 7  74HCT244 . SALE .49 
74HCT74 . .  . . . SALE . 25 74HCT245 . . .  SALE .49 
74HCT86 . . .  . . SALE . 1 5  74HCT373 . . SALE .45 
74HCT138 . .  . 39 74HCT374 . . . .  SALE .45 LINEAR 
OS0026CN. . . 1.95 LM1458N . .  .35 
TL074CN. .99 LM1488N . . . . . . . .  .45 
TL084CN . . . . .  .89 OS 1 4C88N (CMOS) . . '. 1 .1 9  
AF100-1CN . .  8.95 LM1489N . . . . . . . . .  .45 
LM307N . .  .39 OS 1 4C89N (CMOS) . .  1 . 1 9  
LM309K . .  . . . . . . . .  1 .25 LM1496N. .69 
LM3 1 1 N  . .  .39 MC1648P . . .  . 2.95 
LM317T . .  .65 LM 1 871 N  . .  . . . 1 .95 

LM318N . .  .99 LM1872N . .  1.95 

LM319N. . . . . .  1.29 LM1896N-1 . . .. · . .  : : :  . .  1.49 

LM323K. . . . .  3.49 ULN2003A. . . . . . . . . . .  .75 

LM324N . . . .35 
XR2206. 3.95 
XR221 1 . . .  . . . . . . . . .  . 2.95 

LM338K . .  . . 4.49 XR2243 . .  . . . . . .  . .  . . .  1.95 
LM339N . .  .39 26LS29 . .  . . . .  . .  . . . . .  2.95 
LF347N . . .  . . . . 1 .49 26LS3 1 .  .99 
LM348N . .  .69 26LS32 . .  . . . . . . .  .99 
LM350T . .  . 2.95 26LS33 . . . .  . : 1 .49 
LF351 N. .39 LM2901N. .25 
LF353N . .  .49 LM2907N . . . . . . .  1 . 29 
LF355N . .  .79 LM29 1 7N (8 pin). . 1.79 
LF356N. .79 MC3446N. .99 
LF357N . . .  .89 MC3450P . .  .49 
LM358N. .49 MC3470P . .  

. . . .  
: : : : :  1 . 1 9  

LM360N . .  . . . . . . . . .  1.95 MC3471 P . . .  .99 
LM36 1 N . . . . . . . . . . . . 1 .49 MC3479P . .  : : . : : : :  3.95 
LM380N-8 . . .  .99 MC3486P . .  1 .1 9 
LM386N-3 . .  . .  .89 MC3487P . .  .99 
LM387N . .  1 .09 LM3900N . . .  .49 
LM393N. .39 LM3905N . . 1.19 
LM399H . .  

. . . . . . : . : . 3.49 LM3909N. .89 
LF4 1 1 CN . . .  .79 LM3914N. 1 .79 
TL497ACN . . . . . . .  : :  1 .4 9 LM391 6N. : . : . : . : : : . 1 . 49 
NE540H (C540H) . .  .99 NE5532 . .  .69 
NE555V . .  .29 NE5534 . . . . . . . .  .69 
XRL555 . . . .  .59 7805K (LM340�5) . . .  1 .29 
LM556N . .  .45 7812K (LM340�12). 1.29 
NE558N . . .  .79 7815K iLM340�15) . .  1.29 
LM565N . .  .89 7805T (lM340T·5) . .  .45 
LM567V. .75 7812T ilM340T·I2). .45 
NE592N . . .  .75 7815T (lM340T-15) .45 
LM74 1 CN . .  .29 7905K (LM320�5). .·. ·. ·. ·. 1 .35 
LM747CN . .  .49 7905T ILM3201·5). .49 
MC1350P. .89 75472 . .  .49 
MC1377P . .  

. 
: : : : : : :  2.29 75477 . . . . . . .89 

MC1398P . .  4.95 MC1451 06P . . .  . . . . . 
: 1 .95 

LM 1 4 1 4N. . 99 MC1 45406P . .  . .  2.95 

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 
RAM'S SUBJECT TO FREQUENT PRICE CHANGES 



j �COMPUTEFI PRODUCtS t: • 
Jameco IBM AT Compatible 16M Hz 

80286 NEAT Motherboard 
Now with Norton Sl of 

• Expandable to 8MB 
RAM (Zero-K included) 
• 8/16MHz switchable 
• Supports all NEAT func­
tions including shadow 
RAM, EMS 4.0, RAM re­
mapping and selectable 
wait states • 80287-1 0 
Coprocessor capability 
• AMI BIOS ROMs included 
• One· year warranty 
JE301 0 8i16MHz NEAT iAn • •  $469.95 

- Additional Motherboards -
JE1001 
JE1002 
JE3005 

4.77/BMHz (PC/XD . . . . . . . • • •  $ 89.95 
4.7711 OM Hz (PCIXD • • • • • • • • • •  $1 09.95 
8/12MHz lAD • • • • • • • • • • • • • •  $329.95 

Jameco IBM 
PCIXT/AT 
Compatible 
Computer 
Cases 

JE23 
Part 
No. 

JE20 
JE21 
JE22 
JE23 
JE24 
JE25 
JE26 
JE27 

JE1019 
Pictured 

Standard PC/XT Flip-Top Case • • • •  $34.95 
Standard PC/XT Slide Case • • • • • •  $39.95 
Baby XT Turbo Flip-Top Case • • • • •  $69.95 
Baby AT Flip-Top Case • • • • • • • • •  $54.95 
Baby AT SUde Case • • • • •  $6!MI5 $59.95 
Baby AT Rip-Top Case • • • • • • • • •  $69.95 

JE24 JE27 
Dim. Contact Binding Price L� x w" Points Posts 

61'.1 X "• 200 0 $ 1 .95 
3V4 X 21fs 400 0 $ 4.95 
61'.1 X 1% 630 0 $ 5.95 
61'.1 X 2\'a 830 0 $ 7.95 
61'2 x 31> 1 ,360 2 $1 2.95 
61'2 X 4V4 1 ,660 3 $1 9.95 
6% X 5'14 2,390 4 $24.95 
71/4 X 7'h. 3,220 4 $34.95 

QATA BOQKS 
400041 NSC Unear Data Book·Vol. l (88) • • • • •  $14.95 
400042 NSC Unear Data Book·Vol. II (88) • • . .  $ 9.95 
400043 NSC Unear Data Book·Vol. Ill (88) . . . .  $ 9.95 
210830 Intel Memory Handbook (88) • • • • • • •  $17.95 
230843 Intel MK:rosystem Hndbk. Set (88) • • • •  $24.95 

. Free! QAPLUS Diagnostic 
Software Included! 

· Free! PC Write Word Proces-
sing Software Included! 

· 256K RAM Included, 
Expandable to 640K 

• 4. 77 or 8MHz Switch able 
· AMI BIOS ROM Included 
· Save $128.06 
Part No. Description Price 
JE1001 4.77/8MHz Turbo Motherboard . . . . . . . . . . . . . . . . . . . . . . $89.95 

(Zero-K RAM - includes AMI BIOS ROM) 
JE1010 Flip-Top Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
JE1015 XT/AT Compatible Keyboard . . . . . . . . . . . . . . . . • . • • . . . .  
JE1 020 5.25" DSDD Disk Drive (Black Bezel) . . . . . . . • . • . . . • • . . .  
JE1030 1 50 Watt Power Supply . . . . . . . . . . . . . . . . . • . . . . • . • . . .  
JE1 040 360K Floppy Controller . . . . . . . . . . . . . . . . . • . . . . • . . . . .  
JE1050 Mono/Graphics Card with Printer Port . . . . . . . . • . . . . . . . .  
AMBER 1 2" Monochrome Amber Monitor . . . . . . . . . . . . . . . . . . . . .  99.95 
41256-150 256K RAM (9 chips) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103.41 

Save $128.06 Regular List $628.01 

JE3QQ2 IBM Compatible PC/XT 8MHz Turbo Kit • • • •  $499.95 

AMBER 1 2" Amber Monochrome • • •  $99.95 
CTX241 0 14" RGB Color • • • • • •  $279.95 

14" EGA Color - EGAICGA Compatible, 720 x 
350 Max. Resolution (PC/XT I AT) 
TM5154 . . . . . . . . . . . . . . . .  $399.95 

1 4" EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max. 
Resolution - displays up to 16 colors (PC/XT/An 
JE1 059 SAVE $40.00 . . . . . . . . . . . . . . . . . . . . . .  $519.95 

TM5155 1 4" Multiscan Color . . . . . • . . • .  $549:95 $499.95 

OC1478 1 4" VGA Monitor . . . . . . . . . . . . . . . . . . .  $449.95 
14" VGA Monitor and VGA Card - QC1478 VGA Monitor and Orchid 
VGA Card {PC/XT/An 
JE2055 SAVE $70.00 . . . . . . . . . . . . . . . . . . . . . .  $649.95 

Multifunction, 1/0 and Expansion Cards 

JE1 060 �rt �':,'g ���� ���t���'(�����.
P
�
i
�
t
�
r 

• • • • • • • •  $59.95 
JE1 061 RS232 Serial Half Card (PC/XT) • . • • • • • • • • • • • •  $29.95 
JE1 062 RS232 Serial Half Card (An • • • • • • • • • • • • • • • • •  $34.95 

JE1 065 1/0 Card w/Serial, Game & Parallel Printer Port iAn • • •  $59.95 

JE1 081 fz���� ������gl (/..n�
t
:�

d
.
e
? :".

e
���- • • • • • • • •  $1 1 9.95 

3MB of expanded or extended memory, parallel printer 
port, serial port and 9?me port � JE1 082 (zero-K on-board) (AT) • • • • • • • • • • •  � $1 49.95 

Floppy and Hard Disk Controller Cards 
JE1 041 20/40MB Hard Disk Controller Card (PC/XT) • • • • • • •  $79.95 
JE1 043 360K/720K/1.2MB/1.44MB Floppy Disk Cont. (PC/XT/ An $49.95 

JE1 044 360K Floppy/Hard Disk Controller Card (PC/XT) • • • •  $1 29.95 

JE1 045 ����:�����;��:�� ���� .F�
o
������

r
? .

D
�
s
� • • • • •  $1 49.95 

1355 Shoreway Road, Belmont, California 94002 

• Expandable to 2MB (Zero-K incl.) of 32-bit RAM 
with expansion board (included) • Expand an addi­
tional 8MB using the JE3030 (below, Zero-K incl.) 
• XT footprint-AT compatible • 80387-1 6/20 ca­
pability · Built-in set-up and diagnostics · Includes 
AMI BIOS ROMs • One-year warranty 

1 6MHz 80386 iAn • • •  $1 1 99.95 
20MHz 80386 iAn • • •  $1 499.95 
8MB (Zero-K) Daughterboard • • •  $249.95 

ST225XT (Pictured) 

ST225 20MB Drive only (PC/XT/AT) • • • • •  $224.95 
ST225XT 20MB w/Controllet" (PCIXT) . • • • •  $269.95 
ST225AT 20MB w/Controller (AT) . • . . . • . .  $339.95 
ST238 30MB Drive only (PC/XT/AT) • • . • •  $249.95 
ST238XT 30MB w/Controller (PCIXT) . . . • •  $299.95 
ST238AT 30MB w/Controller (AT) • • • • • • • •  $389.95 
ST251 40MB Drive only (PC/XT/AT) • • • • •  $379.95 
ST251XT 40MB w/Conl Card (PCIXT) . . . . . $419.95 
ST251AT 40MB w/Controllet" Card (AT) • • • •  $489.95 
ST251· 1 40MB Fast 28ms (Drive only) . . . . . $469.95 
ST277 60MB Drive only (PCIXT/AT) . • • • •  $449.95 
ST277XT 60MB w/Controllet" (PCIXT) . . . . .  $499.95 
ST277AT 60MB w/Controller Card (AT) • . . .  $589.95 

40MB Tape Back-Up tor IBM PCIXT/AT 

DJ1 0 40MB Back-Up and Tape • • •  $349.95 
TB40 40MB 

Jameco 5.25" PC!XT 
& AT Compatible 

Disk Drives . , 
JE1 022 (Pictured) % . . 

JE1 020 360KBiack Bzi. (PCIXT/AT) • • •  

JE1 021 360K Beige Bzl. (PCIXT/AT) • • •  
JE1022 1.2MB Beige Bzi. (PC/XT/AT) • •  

3.5" PC/XT I AT Compatible Disk Drives 
3.s· 720KB (Mounting Frame Included) 

352KU (PCIXT/AT) . • • . . . . . . • • . . • • • .  $1 09.95 
3S 1.44MB (Mounting Frame Included) 

356KU (PCIXT/AT) . • . • . • . . . • • • • • • . .  $129.95 

Datatronics 
2400/1200/300 Modems 

NEw, A:>cket Version! 
• Hayes command compat­

ible · Bell 1 03/212A com­

patible· Auto-dial/auto­

answer • FCC approved 

1 -year warranty · Includes 

MaxiMite Communication 

Software (except 1 200P) 

. ,-: .
' 

. . .  _, '�· ·�· Iii " '  : -- ="' ' 
lllll:llllm ' q A � • 

� " ' "':� 
1 200P 1200/300 Baud Pocket Modem . • • • .  $ 99.95 
1 200H 1200/300 Baud lntet"nal Modem . . .  , $  69.95 
2400H 2400/1200/300 Internal Modem . . . .  $129.95 
1 200C 1 200/300 Baud External Modem . . . •  $ 99.95 
2400C 2400/1200/300 External Modem • • .  $1 69.95 

Data Sheets - 50¢ each 
Prices Subject to Change 
Send $2.00 Postage for a 

FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 

or 415-595-2664 
Telex: 1 76043 

24 HOUR ORDER HOTLINE (415) 592-8097 • The Following Phone Lines Are Available From 7AM-5PM P.S.T.: 
• Customer Service 592-8121 • Technical Assistance (415) 592-9990 • Credit Department (415) 592-9983 • All Other Inquiries (415) 592-7108 



This could be the most productive 
phone number you call today. Toll free. 
1 (800)5 3 1 -5 3 69 

(Or, if you prefer to FAX your order- 1  (512) 344·2985.) 
...... �-���--����-- $!1299� �0 --------TrippLite �·--LJJnt.·Ups ' 1 This complete Tripplite® 

Protect your equipment and data by providing safe shut down time 
for your computer systems and other sensitive equip-

�-:::.-� � ;;;v'..l;l �. %;: "!=-�� 
;-.., �"� ��Mi 

ment during black or brown-outs. Data loss from one 

/m black-out can cost you hundreds, if not 
thousands of dollars. $ 
These units feature AC l ine --··---·� 
spike and noise suppres-$ 
sors, status indicator 
l ights and heavy gel-
cell batteries-a regu­
lated battery charger 
automatically restores ac-200 
battery to full charge 200-w 
when AC power returns. 
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tor-

PC/ AT Parallel 
Printer Cables 

Length 
6ft. 

1 0 ft. 
1 5 ft. 
25 ft. 

6 ft . 

Price s 6.95 
7.95 

1 1 .95 
17.95 
1 2.95 

SC-BC-2000 
2000-W 

tex Electronics, Inc. 
"Your Electronics Supply House" 

TERMS: Minimum order $10.00. We accept Mastercard, Visa, and American 
Express at no additional charge. For C.O.D. orders, add $2.20. For orders 
under $100.00, add $3.00 handling and actual UPS shipping charges. For 
orders $100.00, we pay handling charge-you pay actual UPS shipping 

1 Insurance. Purchase orders accepted from approved accounts. 
1 require an RMA# and are subject to a restocking fee. Texas res!-

7.5% sales tax. Prices subject to change and we are not responsl­
typographical errors. 

Store Hours: 8:00-6:00 M-F, 10:00-2:00 SAT CST 
10731 Gulfdale, San Antonio, Texas 78216 

Series offers rel iable 
battery back-up at 

an extremely j799:00" !
$

1399� 
00 

=-� :: �·��!�=-�a =· -=· :..-.;,t:o-­
... �· " �.::T..:::��� 

.. �·-�-:� 
BC-1200 
1200-W 

;--- -� 
BC-450 
450-W 

Circle 17 on Reader Service Card 



Compu$ave 
BOARDS 

#9 Pepper Sgt. + • 1 299 Orchid Design Pro . . .  296 
Adv. Dig. Slave .•..•.•• 565 Paradise VGA+ ......... 256 
AST 5251·11E .......... 545 Paradise VGA + 16 .295 
An VGA Wonder ... Save Quadram JT Fax ...... 262 
BOCA RAM AT ••.•••.. 1 39 Sigma VGA H ........... 236 
Genoa VGA HiRes .. 349 STB VGA EM 512K . 356 
Intel Above Board • Save Video 7 V RAM ......... 466 
Intel Inboard 366 ... Save Video 7 Vega VGA .. 262 
Alloy, Artist, Everex,Hercules, Metheus .......... CALL 
Number 9, Tatung, Talltree, Verticom, VMI ... CALL 

DISK DRIVES 
Miniscribe 30 Card .. 369 Plus Hard card 40 .. .  636 
Miniscribe 40 Mb ....... 309 Seagate 20Mb Kit . 262 
Miniscribe 3053 ......... 429 Seagate 30Mb Kit . 275 
Miniscribe 6065 ......... 549 Seagate 60 Mb •...... 545 
Mountain TO 4440 ..... 365 Sea gate ST251·1 • 405 
Plus Hardcard 20 ...... 496 Toshiba 720 K, 3.5" .. 64 
Archive, Alloy, CDC, Genoa, Iomega, Irwin .• CALL 
Micropolis, Priam, Maxtor, Rodime, Tecmar .. CALL 

SOFTWARE 
Appleworks ............• 1 59 Microsoft Works ............ 9 1  
Carbon Copy Plus .• 1 0 7  Multimale Advan. ll ... 259 
DBase IV ................. 479 Paradox 2.0 ........•...•... 459 
Rrst Choice 3.0 ......... 67 Project 4.0 .................... 310 
Fastback Plus ........... 104 Peachtree Complete . 143 
Harvard Graph ....... 290 Q & A 3.0 ..................... 1 9 0  
Lotus 123 ................. 2 9 5  Quattro ......................... 1 57 

COMPUTERS 
Acer 20 Mhz ................ CALL Toshiba 1000 ......... Save 
Altos Computers ........ Save Toshiba T1200F ..... 1359 
ALA Computers .......... Save Toshiba T1200FB .. 1 495 
AST Premium 286 .... Save Toshiba T1200HB .. 2365 
AST Premium 386 .... Save Toshiba T1600 ....... 3295 
Compaq 266/366 ....... Save Toshiba T3100E .... 2799 
Everex Computers ... CALL Toshiba 3200 .......... 3565 
lntel 25 Mhz ................. Save Toshiba 5100 .......... 4575 
Mitsubishi 266r.l66 ..... Save Toshiba 5200 ......... 6295 
NEC Laptops .............. Save Wyse 2108 ................. 949 
NEC Powermates ..... Save Wyse 2112 ............... 1375 
Packard Bell 12 Mhz .. 1 249 Wyse 2200 ............... 1345 
Samsung 20 Mhz ...... Save Wyse 3216 ............... 2125 
Televideo 286/386 ..... Save Zenith Supersport . 1 579 
Unisys286/366 ............ Save Zenith SS 286 ........ 3265 
Mitsubishi MP266 Laptop : 20 Mb .......................... 2298 
Sperry PC IT : 512kb / 44Mb HD I Keyboard ....... 2795 
Alios, ITT, Sharp & Other Models .......................... CALL 

TERMINALS 
AHos iV ......................... 355 Televideo 955 ............. 379 
Altos V .......................... 465 Wyse 30 ......................... 289 
IBM 3151 ..................... 385 Wyse 50 .......................... 362 
Kimtron KT-70 PC ..... 359 Wyse 60 ......................... 399 
Link MC-5 .................... 405 Wyse 85G ...................... 375 
Televideo 905 ........... 299  Wyse 105 .................... Save 
Adds, CIE, Falco, Link, Qume & Other Models ... CALL 

MICE 
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1-800-877-8855 
International Orders are Welcome! 

PLOTTERS 
Calcomp 1023GT ...... 3785 HP Draft DXL ......... 3729 
Calcomp 1043 GT .... 5595 loline 3500 .............. 2375 
Calcomp 1044GT .. 10,245 loline 3700 .............. 2995 
Houston DMP 61 ...... 2995 loline 4000 .............. 3695 
Houston DMP 62 ...... 4065 JDL 850 GL . .......... 2799 
HP 7440 A .................... 955 Roland 885 ................ 689 
HP 7475 A .................. 1 395 Roland 980 ............... 669 
HP 7550 A .................. 2895 Roland DXY6800 .... 945 
HP 7570A .................. 2995 Roland DXY 1 100 . . .  889 
HP 7595 ..................... 7795 Roland GRX ........... Save 
Bruning, Enter, Numonics, Taxan, Versatec ...... CALL 

DIGITIZERS 
Calcomp12 x12 ........... 348 Houston Hi  Pad + . Save 
Calcomp 44 x 60 ...... 3895 Kurta IS 3 ............... CALL 
Calcomp 36 x 48 ...... 3395 Kurta IS 8.5 x 11 ...... 239 
GTCO 24 x36 ............ 1945 Kurta IS 12  x 12  ....... 262 

PRINTERS 
Alps 324 E ............ 729 NEC P5200 .................... 505 
Alps Allegro 24 .... 342 NEC P5300 .................... 665 
Canon BJ 130 .... 6 9 9  NEC P9XL ................... 1038 
Citizen120D ......... 145 Panasonic 1080iM2 ..... 1 59 
Citizen 160D ........ 162 Panasonic 1091iM2 ..... 175 
Citizen MSP 55 ... 462 Panasonic 1 124 .......... Save 
Fujitsu DL3400 .... 5 1 9  Panasonic 1592'.. .......... 368 
HP Desk Jet ........ 699 Panasonic 4450 .......... 1545 
HP Paint Jet ...... 1 049 Star NX-1000 ................. 165 
Okidala ML320 ... 329 Star NX-1000R Color .. 218 
Okidata ML 390 .. 455 Star NX-2400 ................. 308 
NEC LC 690 ..... 3145 Toshiba 321SL ............ . .469 
NEC P2200 .......... 335 Toshiba 341SL .............. 629 
Brother, C.ltoh, Data Products, Diconix, Epson ........ 
Genicom, OTC, QMS, Qume, Varityper, Tl .... CALL 

MONITORS 
GTCO 36 x 48 ........... 2395 Kurta IS 12 x 1 7  ....... 462 Amdek 1280 .............. 638 NEC Multisync XL . 2145 
Hitachi 1 1  x 11 ............. 439 Summa 12 x 12  + .... 328 Amdek 732 ............... 399 PGS Ultra 16 ............ 879 
Hitachi Puma Pros ... Save Summa 1 2  x 16 ....... 556 Gold Star TTL Mono • 75 Sam sung TTl .............. 7 9 

MODEMS Genius 402/420 ..... Save Sigma Laser 19" ... 1765 

ATI 2400 ETC . ........ 152 Practical 12001 .................. 65 
Anchor 2400E ......... 145 Prometheus 2400B/2 ... 1 29 
Practical 1200 Ext ..... 76 Prometheus 2400G ...... 1 4 9  
Cardinal 2400 Ext . 1 39 Racai-Vadic 2400VP .... 366 
Cardinal 2400 Int. .. 1 09 USA Sportsters .......... Save 
Hayes 1200 ............. 275 USA Courier 2400 ........ 266 
Hayes 2400 ............. 415 USA HST 9600 ........... 568 

Hitachi ..................... Save Sony 1302 ................. 645 
Magnavox .............. Save Taxan ...................... Save 
Mitsubishi 1361A ...... 475 Tatung Multiscan ..... 459 
Moniterm ................ Save Wyse 650 VGA .......... 449 
NEC Multisync II ....... 575 Zenith 1490 ............... 578 
Seiko CM 1430 : 14" Multisynch 1024x76B ...... 595 

SCANNERS 
Lotus .Symphony ..... 406 Top for DOS ............... 105 Logitec C7 ...................... 64 Microsoft w/Windows . 1 29 Multitech 224 EH .... 368 Wortd Port Pocket ....... Save HP Scanjet ........... 1 399 PC Hand Scanner ..... 152 
Microsoft Excel ....... 269 Ventura Publisher ..... 469 Logitec HiRes ................ 78 Mouse Systems PS/2 ... 7 9  Multitech 224 EC .... 305 Zoom 2400 HC ............. 1 1 9  Logitec Scan Man .. 189 PGS LS-300 w/paint 725 
Microsoft Word 4.0 . 209 WordPertect 5.0 .......... 229 Microsoft w/ paint ......... 9 9 Mouse Systems PC II ... 8 9  AST, Avatex, Case, Packard Bell, Vente! ........... CALL AST, HP, Taxan, Panasonic, Datacopy .............. Call 

\ Jail Address: Compu$:1\e . -1207 S. 37th Street . Dept IIJ . l'hoeni\, ·\Z X51WI. Order lines upcn: \ton.- Fri. 7 am · 6 JIIII. Sat.: 9 am · 2 pm. l'riccs rcllcct cash discounts and arc 

suhjcct to change \\ithout notice. We do nut guarantee cmnp:otihilit). DO A 's :ore repaired ur repl:oced. please c:oll J'nr ;o RMA. �l;ojur credit c:ords :ond selct·ted I'll's :ore :occepted. 

INTERNATIONAL SALES (602)437-4855 - FAX (6021437-9685 - CUSTOMER SERVICE (602 )437-4856 

Protect Your Copies of 13\JTE 
NOW AV4.ILABLE: Custom-designed library files or 
binders in elegant blue simulated leather stamped in 
gold leaf. 

Binders-Holds 
6 issues, opens 
flat for easy 
reading. 
$9.95 each, two 
for $18.95, or 
four for $35.95. 

t113\ 

Files-Holds 6 
ISSUeS. 
$7.95 each , two 
for $14.95, or 
four for $27.95. 

· : ! : ! :  
• • • • • • •  

Order Now! 
----------------------
Mail ro :  Jesse Jones Industries, 
Dept. BY, 499 East Erie Ave., 
Philadelphia, PA 19134 

Please send ___ Iiles; __ _ 

binders lor BYTE magazine. 

Enclosed is $, ______ _ 

Add Sl per file/ binder for postage and 
handling. Outside U.S.A. add $2.50 per 
file/binder (U.S. funds only please). 
Charge my: (minimum $15) 
_American Express 
__ Visa __MasterCard 
__Diners Club 

Card 1---------­
Exp. Dare 

Signature 

CALL 1DLL FREE (24 hours): 
1-800-972-5858 

Name: __________ _ 

Address: --:-c! No'"'IW;;--;Offi'"<�<"B<n-:1----
City: 

Stare: _______ _ Zip: __ 

S.Jmfxtioo gumno:cd. ltnnsylvani� midmG Mid 6'Y. � w:. 

All.J>,.,. S� v.uks ddi� in the US. 
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The next versatile and best sounding spBBch product available for 
under $4000! The amazing SptiCh Thing provides text-to­
spBBCh as well as PCM and ADPCM speech and music repro­
duction. Comes with "Thing" D/A converter that attaches to the 
parallel printer port outside the computer-Ideal for laptops. Will 
not Interfere with normal printer operation. Also comes with audio 
amplifier /speaker and power adapter. Software Includes two ad­
vanced text-to-speech programs, digitized speech and music 
files, full scrBBn waveform editor, sampling music keyboard, 
special effects mixing board, and drivers so you can add spBBCh 
and sound effects to programs written in BASIC, C, PASCAL, and 
others. Includes 54 page manual. SPEECH THING-$79.95. 

DIGITIZER-only $89.95 

The Voice Muter PC Digitizer Is a full 8-bit PCM sampler board. 
Fits In any available slot. Up to 15,000 samples per second. 
Input pre-amp has automatic gain control and 4.5 Khz low pass 
filter. Includes a quality headset microphone. Software Included 
for recording and editing sound Illes for playback through 
SpMCh Thing. Also Includes a real-time spectrum display and 
oscilloscope display as well as assembly language source list­
Ings for writing your own drivers. BONUS: Voice recognition pro­
gram Included which Is callable via an Interrupt vector. Demon­
stration program written In GWBASIC. VOICE MASTER PC 
DIGITIZER-$89.95. 

. 

VOICE RECOGNITION-
only $49.95 

A price/performance break-through! Equal In performance to 
other systems costing hundreds more $$$. The amazing Voice 
Malter Key program adds voice recognition to just about any pro­
gram or application. You can voice command up to 256 keyboard 
macros. Fully TSR and occupies less than 64K. Instant response 
time and high recognition accuracy. Easy and fun to use-no 
compliers or editors required. Works with CAD, desktop publish­
Ing, word processor, spread shBBt, even other TSR programs. A 
genuine produc:tlvlty enhancer. Voice Malter Key can also be 
called from within a program for adding voice recognition to 
custom applications. Volcl Malter Key requires the Voice Malter 
PC Olg�lzer for operation. (Please note: Voice Malter Key will not 
replace the keyboard or mouse except under certain circum­
stances. Not to be confused with the still unavailable "voice 
typewriter.' ')  VOICE MASTER KEY-$49.95. 

BONUS OFFER! Buy Voice Maattr Key with PC Digitizer for only 
$129.95-you save $10' 
BffiER BONUS OFFER! Buy all three: Sp11ch Thing, PC Digi­
tizer, and Volct Master Key for only $189.95-you save $20! 
ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY. 

ORDER HOTLINE: (503) 342-1271 
Monday-Friday, 8 AM to 5 PM Pacific Time 

Add $5 for shipping and handling on all orders. Add an additional 
$3 for 2nd day delivery. All goods shipped UPS. Master Card and 
VISA, money order, cashiers check or personal checks accepted 
(allow a 3 week shipping delay when paying by personal check). 
Foreign Inquiries contact Covox for C&F price quotes. Specify 
computer type when ordering. 30 DAY MONEY BACK GUARAN­
TEE IF NOT COMPLETELY SATISFIED. ONE YEAR WARRANTY 
ON@HARDWARE. Call Of wrftt for �REE produc:t cattlog. 

covox INC. B75·D CONGER 
EUGENE, OREGON 87402 U.S.A. 

TEL: 1103-342·1271 FAX: 1103-342·1213 
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Advertise you r  
com puter products 

th rough 
BYTE BITS 

(2" x 3" ads) 

For more information 
cal l M ark Stone at 

603-924-6830 

BYTE 
One Phoenix Mi l l  Lane 11 

Peterborough,  NH 03458 
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PAL TM /PLD SOFTWARE 
Sets The Standard 

CUPL'"PLD compiler, the most powerful 
language for state machine logic design, now 
allows OrCAD'" schematic software as the front 
end design entry. CUPL supports all PLDs and 
carries the most extensive update program. 
Available on MS-DOS'", Apollo'" , Sun'", VAX'" 
and most UNIX'" based platforms. 

1201 N.W. 651h Place 
LOGICAL Ft. lauderdale, FL 33309 

305·974-0967 

1 -800-331 -7766 

Circle 148 on Reoder Servke Cord 
(DEALERS: 149) 

HARD DISK CONTROLLERS 
ADAPTEC 
PC/XT Controller ST506/412 . . . . . . . . . . . . . . . . . . . . . $45 
2070 PCIXT 1o 506/412 ALL . . . . . . . . . . . . .  $69 
2071 PC/XT to ST506 ALL (1 drive) . . $59 
2072 PCIXT ALL . . . . . . $79 
2370 PCIXT 10 ST506 ALL . . . . . .  $99 
3530 SCSI 10 Tape CMC 36 . . . . . . . . . . • . . . . . . . . . .  $7e 
4000 SCSI to ST506/412 . . . . . .  $89 
4000A SCSI 10 ST5061412 . . . . . . .  $129 
4070 SCSI 10 ST506/412 ALL . . . . . .  $98 
4520 SCSI to ESDI . . . . . . . . . . . . . . . . . • . • • . . . . . . .  $98 
5500 SCSI 10 ST5061412 . . . . . . . . . . . . . . . . . . . . . . .  $125 
5580 SCSI 1o SMD. . . . $175 
XEBEC 
51410 SASI Controller . . . . . . . . . . . . . . . . .  $89 
51420 SASi to SV4" Floppy & Hard Disk Controller . .  $29 
Apple II, II+, liE Host Adapter . . .$29 
OTHERS 
OTC 510A SASI controller . . . . . . . . . . . . $98 
DTC 5187 AT to ST506/412, No Floppy . . . . . . . . . . . . .  $98 
Konan OJ-210 3112" SASI to ST506/412 

(Xebec 1410 clone) . . . . . . . . . . . . . . . . . . . . . . . . . . .  $89 
WO 1002-SHD Xebec Compatible SASI Controller . .  $109 
Western Digital 1003WAH . . . . . . . . . . . . . . . . . . . . . .  $119 
Manuals . . . . . . . . . . . . . . . . . . . . . . .  $8 each 
Cables Available . . . . . . . . . . . .  Ask for Pricing 
Hard Drives 20-380 MB . • . . . . • . . . . • . • • • . . • .  Call 

Computer Surplus Store 
715 Sycamore Dr. • Milpitas, CA 95035 

Phone: 408-434-1060 
Fax: 408-434·0931 

1\vx: 1561447 

"We Buy and Sell" 
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A HIGH QUALITY 
RS232·RS422 BIDIRECTIONAL 
CONVERTER AT A LOW PRICE 

Converts RS232 
links to long distance 
RS422 standards on cable 
lengths to 4.000 feet. while having high noise immunity for use in 
industrial environments. This module makes it possible for RS232 
equipped devices, such as an IBM personal computer, to interface 
with an RS422 equipped device. Included in the many uses of this 
converter Is the ability to communicate with Anaheim Automation's 
own step motor motion controls. The unit includes a power supply. 
Call or write lor brochure. 

� ANAHEIM AuTOMATION 
910 E. Orangefair Lane, Anaheim, CA 92801 

(714) 992-6990 Telex: 2978217 MCI FAX: 714-992-0471 
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UN IVERSAL/GANG 
PROGRAMMER 

made in U. S.A. 

$595.00 
Includes 
One Year 
Update 
and 
Warranty 

HUSKY"" programs EE/EPROMS, CMOS PLDS, 
and Micros. It's your best bet when low cost 
and quality are both important. 
From the people who make CUPL and ALL PRO. 

LOGICAL 1201 N.W. 65th Place 
Ft. Lauderdale. FL 33309 
305·974·0967 

1 ·800-331 -7766 

Circle 305 on Reoder Service Card 
(DEALERS: 306) 

DV-01 
GRAY SCAL 
FRAME GRABBER 
Composite video in/out 
256 x 240 resolution 
Digitize/display at frame speed 
256 gray levels in 
16 Meg. color palette out 
PC/XT/AT compatible 
$849.00 Complete with software 

VISAIMC Demo Disk available s:;-
Confro/ Vision �;--;: -
P.O. Box 596, P ittsbu rg , KS 66762 
(316)231 -6647 
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PCI-286-1 2 
• 80286-1 2  
•1.2 M B  Floppy Drive 
• 640K RAM 

MONO SYSTEM 
· • WtMono Monitor 

• 20 MB Hard Disk 

$1 1 95 
VGA COLOR SYSTEM 

Circle 195 on Reader Service Card (DEALERS: 196) 

GAS PLASMA 286-1 2 $2295 
• 80286- 1 2 CPU 

- - -

• Sl = 1 3.3 
• 3Y2" FD 1 .44 MB 
• 20 MB HD ST-1 38 • Serial / Parallel / Game 

• 101 -Key Enhanced Key Board • WNGA Card & Monitor • LCD Screen (640 X 400) 
• Sl = 13.3 (1 Wait) 

Sl = 15.2 (0 Wait $100 Option) 
• 6/1 2 MHz Key Board Switchable 

• 20 MB Hard Disk 

$1795 
EGA COLOR SYSTEM 

PCI-386-20 
• 80386-20 

• VO Card ParalleVSeriaVGame 
• 640K RAM 

• WA2 HD & FD Controller • W/EGA Card + Monitor 
• W/40 MB HD 

Mono System $2295 GAS PLASMA 286-20 $2495 
• 80287 SOCKET 
• 200W POWER SUPPLY 

• 20 MB Hard Disk 

$1 580 

LCD-286·1 0 PORTABLE $1 595.00 
• 1 0  MHZ 80286 Sl =1 0.3 

- - -

• 1 2  MHZ Sl = 1 3.3 (Option $50.00) 
• 16 MHZ Sl = 1 8  (Option $250.00) 
• 640K RAM 
• LCD Screen 640 X 200 

(Option 640 X 400 $1 80.00) rt::"-.::iiiii;;i:;:'-. 
• Super Twist & Back Lighting 
• 86 Key Board 
• External / Parallel / Game 
• 1 .2 MB Floppy drive 
• 20 MB Hard Disk 
• 80287 Socket 
• 200 W Power Supply 
• Side 1 !?  'I• " X 9 '12 X 8" 
• 23 LBS 

PACIFIC COMPUTER 

EGA $2695 
VGA $2995 

LCD-386-1 6 _ _ _  $2695.00 
• 80386-1 6 MHZ 
• 40 MB Hard Disk 
• 80387 Socket 

LCD-386-20 _ _ _  $2795.00 
• 80386-20 MHZ 
• 40 MB Hard Disk 
• 80387 Socket 

• CPU 80286-20 
• Sl = 23 

CRT-PORTABLE-286 _ _ _  $1 389 
• Compaq Type 
• 80286 ( 1 0  MHz or 1 2  MHz) 
• 12 MHz Sl = 1 3.3 (Option $50.) 
• 16 MHz Sl = 1 8  (Option $250) 
• One 1 .2 MB Floppy Drive 
• 200 W Power Supply 
• TIL Disply 9" Amber 
• AT Key Board 
• Serial 1 Parallel / Game 
• WA2 HD & FD Controller 
• 20 MB Hard Disk 

CRT-386-1 6 $2495 
• 80386- 1 6  

/ 

�· · ,_ :: · --..: · ---:::::..::;_/ 
CRT-386-20 $2595 

(818) 571-5548 (Technical support) 
(800) 421 ·1 1 02 (IN CA) ORDER ONLY Man - Sat 1•••11 1115.4 I 
(800) 346·7207 (OUT CA) 9:00 AM - 6:00 PM -

702 S. Del Mar Ave., #B, 
San Gabriel, California 91n6 

(FAX) 81 8-286-8662 'ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY 

Satellite Communication 
MICROSAT II 

IMMEDIATE 
DELIVERY 

Expansion Board 
$700 

• For IBM PC/XT/AT and compatible. 
• Satellite data receiver - 9600 baud. 
• Satellite bulletin board. 
• Satellite video and 

audio option - Add $200 

PERSONAL SPACE COMMUNICATIONS 
707 johnson Road, Blaine WA 98230 

(604(597·6298 TLX 04-508306 FAX 16041597-6214 
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IEEE 488 
Solutions 
• Hardware & software intcrfa�.:cs for PC. AT. 

3R6. PS/2, Macintosh. SUN. Ill' & DEC 
• IEEE converters to SCSI. RS-212. RS-422, 

modem, Centronics, digital 1/0 & <tn<1log 1/0 
• IEEE extenders. expanders & huffcrs 
• IEEE drivers for DOS. UNIX .... Lotus 1-2-3. 

Symphony & Quatim. 

Call or send for your 
FREE Technical Guide 

Demo disks and application notes available 

Please 
see our 
ad on 
page 111. 

lOtech 
(216) 439-4091 

Tete.-. 6SU2K20KM • Fax dtt.} 4W-409.\ 
IOta-h. Inc. • 2�971 Cannnn Roatl 

Cleveland. Ohin 44\4(} 
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ON TARGET ASSOCIATES 

Products and Services 
for Design and Manufacturing Engineers. 

Micro Channel Design Consulting 
Prototype Cards 

Newsletter 

Ps/2 ��======== ASIC's 
"" Extender Cards 

Adapter Bracket Sets 
Bum-in Mother Boards 

We will move your PC/XT/ AT products to the 
Micro Channel, or create your new design. 

CALL: (408) 980-7118 
for our Free catalog 

ON TARGET 
TARGET 
TARGET 

... the PS/2 leaders. 

PS/2 and Micro Channel arc trademarks of IBM Coro. 
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PC Sof wa re as 1ow as s249 Incredibly 
Low Prices 

Macintosh Sof ware Also Available. Call for a Free. Catalog. 1 -9 Disks $299 ea. 
1 0-1 9 Disks $269 ea. 
20 or more $249 ea. Thousands of IBM/Compatible Public Domain and Shareware Programs 

AJe Available from the Micro Star Library and at Incredibly Low Prices! �� � We feature the best and most up-to-date shareware
. 
avai lable. • � Our software is guaranteed against bugs, defects, viruses, etc. 

LOTTO PROPHET (2364) Best 
Lotto program we've seen. 
CITY DESK ( 25 1 3) S i m p l e  
desktop publisher. And We Offer FREE Technical Support For Our Customers 

ORDER TODAY on our TOLL FREE PHONE LINES • ORDERS SHIPPED OUT SAME OR NEXT DAY SPREADSHEET TEMPLATES 

GAMES 

ARCADE GAMES (1 06) Has 
Kong. 3-D Pac man. Bricks. 
Pango. (Requires color.) 
BASIC GAMES ( 1 07) Poe­
man, Lunar Lander, Startrek, 
Meteor. Breakout. and others. 
CARD GAMES (109) Canasta, 
hearts. draw poker & bridge. 
STRIKER ( 1 1 0) Defender-like 
game. "Top Gun" in space. 
FLIGHTMARE ( 1 1 2) Futuristic 
fighter pilot game. (Requires 
color graphics adapter.) 
SLEUTH ( 1 1 7) Who done it? 
D N D  ( 1 1 9) Like Dungeon 
and Dragons. 
ROUND 42 (1 20) Better than 
Space Invaders. 42 levels. 
GAMES IN BASIC (1 24) Land­
er, biorhythms. desert. Phoe­
nix. star Wars. others. 
QUEST ( 1 52) Role playing 
adventure fantasy game. 
(Requires CGA) 
SPACE WAR ( 1 58) Dogfight in 
outer space. using phasers. 
photon torpedoes, etc. 
BRIDGE PAL (1 71) Complete 
game of contract bridge, 
with tutorial. 
FENIX ( 1 93) Just l i ke the 
famous arcade game. 
PINBALL GAMES ( 1 97) Pin­
ball.  Rain, Twi l i g h t  Zone. 
Wizard, etc. 
KID-GAMES (GAM8) Animals 
math. clock game. alpha­
bet, etc. 
CHESS (GAM9) Incredible. 
20 and 3D. Many levels. Play 
back moves. store games. 

" 0 . 0 "" 

PIANO MAN 4.0 ( 30 1 )  Turn 
your keyboard into a piano. 
PC-MUSICIAN (302) Co-m­
pose, save, and play music. 

WOAD PROCESSING 

PC-WRITE 3.0 (434, 435, 436) 
( 3  d i sk s )  Newest ve rsio n !  
Very popular and complete. 
Includes spelling checker. 
PC-TYPE+ (421 ·423) (3 disks) 
Exce l l ent. Incl udes m a l l  
merge, 100,000 word spell­
ing checker. Interfaces with 
PC-File +, PC-Stvle. 

GRAPHICS 

KEYDRAW CAD SYSTEM ( 1 001,  
1 002, 1 065) (3 disks) Popu­
l a r. Also uses mouse. ( Re­
quires color graphics - CGA) 

CURSOR HODI SCl PG99 lQ 1 11 
SIDEWAYS (1 007) Prints text 
sideways. Useful for spread­
sheets. 
S I M CGA/ H G C I B M  ( 1 027,  
1 062) (2 disks) Use with Her­
cules graphics card/ com­
patibles to run programs 
requiring CGA on your mono­
chrome PC. 
IMAGE 3-D ( 1 048) Create 
and edit 3-D objects. Move, 
scale, rotate and tip image. 
FINGERPAINT (1 050) Use keyc 
board or mouse to draw. 
Like MacPaint. ( Re q u i res 
CGA or EGA) 
DANCAD 3-D (1051,  1 052) (2 
disks) Creat� 3-D graphics. 
Rotate. magnify, etc. Runs 
on CGA EGA or Hercules. 
DanC "D3D 

··.:::rsion 2 
Create flow­

ing gra i mages with 
mouse or keyboard. (CGA). 
FLOWCHARTING ( 1 078-1079) 
Complete system for flow­
charts. organizational. elec­
trical. etc . .  with symbols. 

RELIGION 

THE BIBLE (3301 ·3306) ( 6  
disks) Old Testament, King 
James version. 
THE BIBLE (3307-3308) ( 2  
disks) New Testament. King 
James version. 
WORD WORKER (3309-3310) 
(2 disks) Bible search pro­
gram. New Testament. King 
James version. 
BIBLEMEN (3330) Excellent 
Bible quiz program. 
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BASIC 

PC-PROFESSOR (1401) BASIC 
tutorial. Good. 
BASIC PROGRAM GENERA· 
TOR (1402) The menu driven 
way to write programs. 
II-WINDOW (1 407) Give win­
dowing capabilities to your 
Basic program. 

UTILITIES 

HOMEBASE (2608, 2612, 2613) 
Com plete desktop organ­
izer. Great! 
PROFESSIONAL MASTERKEY 
(2805) Like Norton's. Retrieve 
deleted files. A lifesaver. 
BAKER'S DOZEN (28 2 1 )  1 3  
utilities from Buttonware. 
AUTOMENU (3003) Make PC 
menu driven. Incl. passwords. 
SCREEN (3006) Save your 
monitor from screen burn-in. 
DOT MATRIX FONTS (306 1 ·  
3062) (2 disks) Print your text 
in different fonts. Works with 
most printers. 

ACCOUNTING/FINANCE 

MARKET CGA (BUS 1 7) Per­
forms sophisticated analysis 
on stocks, funds, etc. (EGA 
version is BUS16). 

::�·�:"_· '"_'"'_""_"'""'_· _!!!J!l_•_· ·_·_· _!!!!!_· ,�· J:" 
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BILLPOWER+ (BUS40) Bill cli­
ents for time and materials, 
advances. retainers, etc. 
Computes taxes. past due 
interest. etc. Has full G/L 
CPA LEDGER ( 706·708) ( 3  
d isks) Complete general 
ledger for corporations. part­
nerships or sole proprietors. 
PERSONAL FINANCE MAN· 
AGER (715) Household bud­
get manager. Keep track of 
checking, savings, invest­
ments. 
PAYROLL USA (725-726) Up to 
2,CXXJ employees in any state. 
dBaselii and Lotus compati­
ble. Complete P/R system. 
EXPRESS CHECK (786) Check 
acount with ru n n i ng bal­
ance. monthly reports, etc. 
Prints checks. 
FINANCE MANAGER II ( 774· 
775) (2 disks) For personal or 
small business financial man­
agement. 

DOS TUTORIAL (1301) Teaches 
you to use DOS. 
STILL RIVER SHELL ( 1 304) Run 
DOS .commands from a 
menu. Makes DOS easy. 
BATCH FILE TUTORIAL (1 305) 
utilize batch file processing. 
MORE DOS TIPS (1318, 1 323) 
(2 disks) More about DOS. 

HELP DOS ( 1 326) On l i ne 
DOS h e l p  with menus.  in­
cludes DOS dictionary of 
terms and a hints menu. 

SPREADSHEETS 

AS-EASY-AS (505) Great. in­
cludes screen help menus. 
Utilizes function keys. A Lotus 
clone that reads Lotus files. 
PC-CALC+ (512·514) (3 disks) 
Jim Button's famous Lotus clone. 

EDUCATION 

AMY'S FIRST PRIMER (248) 
C h i l d ren's learning game 
that teaches letters. numbers 
and keyboard. 

FUNNELS AND BUCKETS (201) 
A fun way to learn math. 
MATHPAK (202) Tutorial with 
lessons in higher math. 
PC-TOUCH (204) Learn typing. 
BASIC TUTORIAL (208) Learn 
programming with BASIC. 
B E G I N N I N G  SPANISH ( 2 1 1 )  
Tutorial. 
SPANISH II (232) Sequel. 
BIBLEQ (214) Learn the Bible 
with this Q-A tutorial. 
FACTS 50 (239) Geography 
lessons for U.S. Nice graphics. 

APPLICATIONS 

FORM LEnERS (1 907) Com­
monly used form letters and 
business applications. 
Ez.FORMS ( 1 908) Make forms 
to meet different needs. 
MANAGER'S PLANNER (1 920) 
Daily planner. Prints out. 
H O M E  INVENTORY ( 1 966) 
Track all  your possessions. 
BIORHYTHM ( 1 990) Display 
the 3 biological cycles: phys­
Ical. emotional. intellectual. 
FAMILY HISTORY (2203-2204) 
( 2  disks)  Create f i les  a nd 
genealogical reports. 
DR DATA LABEL (2327) Power­
ful mailing list program. Cus­
tomize labels to size. 

LOTUS MACROS (601) Save 
hours of work. ( Req. Lotus) 
LOTUS SPREADSHEET TEM· 
PLATES (602) Ready-made. 
(Requires Lotus 1 -2-3) 
GOAL-S E E K E R  V3.5 (624) 
Achieve ojectives by chang­
ing spreadsheet and seeing 
result. ( Requires Lotus.) 
LOTUS TUTORIAL Learn 
Lotus 

i 
STRIP 
P i c k  o p p o n e n  
(CGA) 
BAD-BAD (2904) Ad­
venture game. 
ASTRO.(BLEEP) (2905) 
game (CGA) 
X-RATED COLOR SHOW (2915) 
Beautiful girls. (CGA) 
X-RATED PRINTSHOP (2909) 
Graphics for Printshop. 

TELECOMMUNICATIONS 

Q.MODEM 3.1 (1 1 0 1 ,  1 1 02, 
1 1 44) ( 3 disks) Powerful but 
eosy to use. Fast. 
RBBS V16.1A ( 1 1 07·1109, 1 1 50) 
( 4 disks) Multi-user bulletin 
board system. 
PROCO M  2.42 ( 1 1 1 2·1 1 1 3) 
(2 disks) Hackers delight. Re­
dial capability. Latest version. 

SECURITY /HACKING 

COPY PROTECTION I (1 219) 
Instructions for unprotecting 
commercial software. 
COPY PROTECTION II ( 1 220) 
More software u nprotect. 

COPY PROTECTION Il l  ( 1 221) 
Additional software to unpro. 
FLUSHOT (1 225) Checks 
software for viruses. 

DATABASE PROGRAMS 

PC-FILE dB (80 1 ,  805, 837) (3 
disks) Newest verslonl Rated 
b e t t e r  t h a n  d Ba se i l l + .  
PC-GRAPH (802) Create 
graphics from PC FILE. 
FILE EXPRESS 4.0 (803·804) 
Powerful system. Allows 32,000 
records. Sorts up to 10 key 
fields. 
DBASE I l l +  ROUTINES (85 1 ·  
852) ( 2  disks) Latest utilities 
to help you utilize dBase Ill + 

M ICRO STAR 
1 1 05 SECOND ST. • ENCINITAS, CA 92024 
HOURS: Monday - Saturday 7 AM - 5:00 PM. Pacific Time 

TERMS: We accept MasterCard. VISA Checks (allow 10 days to 
clear). Money Orders. and COD (add $4.00). 

3l'l' DISKS: 317" format add $1/disk. SHIPPING & HANDLING: $3.50 (Total per order). MAIL-IN ORDERS: Circle disk numbers. Include name & address. 

CALL TODAY FOR FREE CATALOG 
800·444·1343 Ext. 2l � 

FOREIGN: 619-436-01 30 I 
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AVPROM™ $295 
For IBM-PC's & com­
patibles, menu-driven 
AVPROM programs 
EPROMs up to 8 x 
taster than serially­
connected units (20 
sec. for 2764). 

• 4- and 10 socket 
gang versions too. 
Call for prices. 

For complete 
specs, free 32 pg. 
development tool 
catalog, call 

or 207-236-9055 

SYSTEMS.  I N C :  

120 Union St., Rockport, ME 04856 

Circle 35 on Reader Service Card 

MICROCOMPUTER DEVELOPMENT SYSTEMS 

Each of three products aiiCJ'M; the IBM PS2/PC/ 
XT/AT to be used as a complete development 
system for the Motorola 6805 series single 
chip microcomputers. MCPM-1 supports the 
MC68705 family, MCPM-2 supports the 
MC1468705 family and MCPM-3 supports the 
MC68HC05 family. Each system is $495 and 
includes a programming circuit board or pro­
grammer with driver, cross assembler and 
simulator/debugger software. A system is also 
available for the HITACHI 63705 ZTAT micro. 

THE ENGINEERS COLLABORATIVE 

Route 3, Box BC, Barton, VT 05822 
(802) 525-3458 FAX (802) 525-3451 

Circle 280 on Reader Se_rvice Card 

Add-Ons for 
the Blind 

What you add on to your computer, if 
you're a blind operator, is almost more 
important than the computer itself. 

Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in "Add-Ons: 
The Ultimate Guide to Peripherals for 
the Blind Computer User:• 

The product reviews contained in this 
book are written by those who know 
them best-blind computer users. 

$16.95 for braille or cassette 
$19.95 for print. 

Send orders to: 

National Braille Press Inc . 
88 St. Stephen Street, Boston, MA 02 1 1 5  

(617) 266-6160 
NBP •s • nonprof1t brtillt printina ar�d publi.hmt houu. 

System 1800 
Baslc System $899 
(MACE IN U.S.A. wllh quality) 
• lnlti80286CPU 
• futy�witi\ IBMAf 
• 618 UH.!: seltdablt, 8 11ots 
• S12lton lM I'IIOChtl bNill 
• 195Wit1 pc!OIIt< SUpply 

111Y220 
• CIOCii.ICaleft .• E�• 

HOJFDcont. 1-������··t,� • fCC clUI ''BM � 
••& How lat'IO!)'hlijhtefllp 

tl)'rnlmlc bum·in 
• 1.2 MEGTeacOr, AT 

""""'' 
• AunsAuiCI;ad. lolus.Kem•. 

NOYe�. an pr��p. Solrware 
• 200 paoesoldocu111Gfltation 

!wi1Hon ii\ U.S.A.) 
• !10287 CQ.P�50C�!'I 
• !IO.OOO uMsinttallf!dw.rh 

CUltomer repon on Ide 
· �ade i n U s.A. "-"""',,.."',�..,."'-':",,._=-, :",_,..,,.,.,.,,"'=.,..�. l"',."',�'"'•,.jflM ::Ir year war� sm  

EGA S� {lllslc: s., + E�ttll EGA Wd • It" (�ttJ £GA [.llmm] Mon.) $141-4 
� EGA Sys.{�S� o E�� EGA C¥11 o NECIIINinJ0 8060 ] Jimm] Mcll ) $1100 
S�M1 1800 l!»otltl '286' 0w.t� 512K.25. 1P. KB. &sr! 5',1!tm sum 
�em 1700 12Mlt! '286' 0 \GI I  mtt RAM. K8. &sr! �tm $139S 
S�em 300:l 16Mttz ·�· 0 -c. 1 meg, K8. 8ut �em Sl895 
� JOOXl 2(Nitl '386' 0 wail, l fllt9. KB. 8.1St 5',1!trn  $2300 

F.- UM Ill Eftm Pnlclllds lni!Mit 
P£C286 W12110 
Mode! PEC 2li&'K»..IU. 512K S 825  
Modti PEC n&12MHl. 51lK S 895  
Model PEC 28&16MHZ, 512K SHI95 

S�tm 1liOOCI IO Mitl, l56i( 
System 1r.OcluT 1lMHl. lS61< 
Ne1111 Pmdist VGA Pius 16bd 
\'tiA Mo-dor �  

"The e!�h:':�. �0Zre,�� f!.�!�orp. vAA 
3282 El Camino Reo!, Santa Clara, CA 95051 

406-241·1210 Fu , �241·1279 

Oaity UPS M-F 10..7; SAI II·-4 VISAIMCIAE Prlctt• ch•nge without notle1 

Circle 227 on Reader Service Card 

! not only a 
printer buffer ! 

B THIS IS THB MOST SOPUISTICATBO 

PRINTER BUFFER - MULTIPLEXOR - SWITCH 
Willi TWO SBPARATS INPUTS ]SBRIAL AND PARALLBLJ AND 
TWO SBPARATS OUTPUTS ]SBRIAL AND PARALLBLJ CAN BB 
USBO LIKB STANDARD BUPPBR.. . WITH ANY INPUT TO ANY 
OUTPUT ..... BUT ALSO YOU CAN CONNBCT 2 COMPUTBRS TO I 
PRINTBR, OR I COMPUTBR TO 2 PRINTBRS, OR 2 COMPUTBRS 
AND 2 PRINTBRS .... AND MORB • I COMPUTBR TO 3 PRINT!i:RS 
OR 3 COMPUTBRS TO I PRINTBR 
HIOH CAPACITY - 04 KB TO 260 KB AND - 2MI KB TO I MB 
!MODELS A AND Bl PAUSR, COPY AND RBSST !'UNCTIONS. 
SBRIAL PORTS Willi 7 OR e BITS WORD LSNOTII, I OR 2 STOP 
BIT, PARITY, XONJXOPI', DTR, RTS. 

DCB-A-04K I 195 DCB-B·2"K I 255 1'1 

ALSO, WB HAVB THB MOST COMPLBTR DATA CONVSRTBR 
UNIT. CONVBRTS R5232 SBRIAL TO CBN'TRONICS PARALLBL 
OR VICS VBRSA, JUST BY MOVINO JUMPBRS. BAUD RATB AND 
PROTOCOL I'ULLY PROORAMABLB PROM 150 TO 19200 BAUDS 
INOLUDSS : DTR, RTS, XON'JXOPP, PARITY, 1\c 

DCU I 8Q 1"1 1' - "•1 0 
1u1 Pov•r tupplr •nd ubln HOT indud•d � I VIS4 I [§u seria!Oparallel 

DCU bi-directional converter - INTECTRA lne.-Dept.232 
2029 TSRMINAL BLVD 

MOUNTAIN VIBW-CA-94043 (415) 967-8818 TX 345545 

Circle 129 on Reader Service Card 

• Mainframe to PC Data Transfer 
• High Speed Backup 
· All Software, Complete System 
· Service and Support, easy 

Installation 

call (8181 343·6505 or write to: 
Contech Computer Corp. 
P.O. Box 153 Tarzana, Calif. 91356 

C O N T E C H  

Circle 68 on Reader Service Card 

Circle 87 on Reader Service Card 

(100) 

With Tyvek Sleeves & Write on Labels 
Delaware 1·800·451 -1849 

,.,.. P.O. BOl 102-47. WILMINGTON. DE. 1983o0 

D• lj) tf Oklahoma 1 ·800·654-4058 •ee 'tct P.O. BOX 167-4. BETHANY. OK. 73008 
• '" Nevada 1 ·800· 621·6221 OI'U'\eC LO"' P. O. BOX 12396. LAS VEGAS. NV. 89112 

\.1rntmum OralH �::>..:;& - VtSa,MasterC�ra a{ cep l ed. COD add JQ9. UPS del<ve< y.  US Ma1l lor APO.FPO AK.HI.or PR add S% add<I<Onai !Or PAL. --.. - -- - -- - - --- -- - ---- - - ---- - - --- - · -

R I B B O N S  & D I S KS 
3.5" OS 1 . 0 MB #6404107 

23�t 23�x 22!x 
3.5 " H O  2.0 MB # 6404078 

45�x 45�x 44�x 
PROPRINTER 
XL 4202 #1 040150 

$799 
Delaware 1·800·451·1849 

EA 

D
·� -11j)ett o"�,:'�C::: 1'�800.s54.'4o58 e 'tct P.O. 80l 167-4, BETHANY. 01(. 1'3006 · ·- Nevada 1·800· 621·6221 Ot\1'\eC lOI'I •o. so• ,,,., , .. ,. .... ... ... , 

T E L E X-..\933362 FAX-405-495-4598 

ONashua,M 
5}4" 

Double 
Side 
H igh Density 

2 Boxes 5 Boxes 1 0 Boxes 

• 5� 500 
925 8Q9 875 

2 Boxes 5 Boxes 10 Boxes 

rMF2 1350 1295 1250 
32 ��835�35503395 

. Delaware 1·800·451·1849 
me P.O. BOX '10247, WILMINGTON. DE.19850 

Di �ett�OklahoTo" .J:�,���to1.� 
s�OI'II'IeC t'OI'I� Nevada 1·800·621·6221 \.._, P.O. BOX 123�, LAS VEGAS, HV. 88112 

TELEX #4933362--- FAX#405 495 4598 

Min imum order $20® " No Surcharae on Visa 
MasterCard." COD orders add $3<29: Surface ShipQina UPS add $3® per 100 for 3112''or 51f4'. 
ad� · $4® per 100 for 8:' U.S. Mai l  delivery add 
9%. Pnces subject to change w i t hout Notice:· 
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'!ft� �g: �p�r:mt call toll free Qlli\QJW� 
is the ftrSt. 800·888·9 294 =#=':!!a!� ,he PCfax� 

·- �-- - ···· --- \/ECT:OR Fmm LACC 
America 

'- . � ' . · . .. � 
• ' ; ,t • 

I ' • � 

I , 
<!. ., ' ' . 

-..Y 1 1 ModetXT-4.77 M H Z / 1 0  M H Z  Expandablelo640 KB RAM 

8088 Mam Board Fully IBM PC/XT Compatible/ 1 50 W.P.S./Phoenix Bios/ 

1 Drive Bios/ ! Drlve36 OK w/ controller DTK 
$329.00 w/Mono Chrome$449.00 w/Cotor $599.00 

Model AT(286- 8 MHZ} O'Wa1t PCAT Compatible 1 95% Faster than I B M  AT200 wall 

power supply Multi 1.0. 32 K B  Phoen1x Bios 640 K Exp/Meg 
1 .2 Meg Floppy 1 .3 6 0 K  Floppy $959.00 w/30 Meg S 1 3 1 9  

w/30 Meg Color Monitor $ 1 499 Mono Mon1lor 

ACCOUNTING 

ACCPAC Easy $ 53. 

ACCPAC BPI $?.29. 
Bedford Accounling $ 1 39. 

OAC Easy Accounting $ 53. 
OAC Easy Payroll $ 53. 

ln-House Accounlanl $ 1 05. 
One Wrile Plus 2.0 $1 1 7 . 

OneWrile 
NR.NP.Payrc $ 1 1 7. 
Time Slips S 69 
Time Slips I l l  $ t  09. 

MONEY MANAGEMENT PROJECT MANAGEMENT 

Ool!ars & Sense 
w/Forcast 

Managmg your 
Money 4.0 

LANGUAGES 

$ 1 1 4  

Harvard T olal 

Pro1ecl Managerll 
T•meltne 3 .0  
M1croso11 Pro,ec14 .0 

Superpro)ecl Experl 

Quick Basic4.0 $ 57. 

Quick C $ 57. 

$309. 
$31 � 

$287 

$3!:1� 

iirJ"fl HEWLETT 'IJ},'f'2V PACKARD 
DESK JET $699.00 

UTI LITES MS Basic Compiler $ 1  75. 

C Compile r ( Microsofl) $259. 

Cobol Compiler Ryan McFarlan Fortran $379 . 

Ryan McFarlan Cobol $609. 
1 DIR Plus $ 4 6. Mtcrosoft W•ndows 386 $ 1 09. 

(MicrosoiQ $5 1 2. 
MS Fortran Turbo Basic $ 58. 
Compiler4.0 $259. Turbo C $ 58. 
Lattice C Compiler $209. Turbo Pascal 4 .0 $ 58. 
Macro Turbo Pascal 

$ 86. Oev. Ubrary $228. 

Panasonic KXP 1 080 II  
N E C  Mul1isync II  Monitor 

NEG 

$1 69.00 
$549.00 

Letter Quality Printer 

22 Cps Demo 90 day warranty 
Retail $495. LACC $1 79. 

EPSON 
LX BOO - OM 1 80. NL0 30. 9 PIN $ 1 79.00 

FX 1050 - wtpe carriage 9 pm $469.00 
OFX 5000 {533 CPS) 9 pin Cal l 

E X  800.300 CPS 60 HLO 9 pin Call 

LQ 1 050 263 CPS88 N L Q 2 4  pin $699.00 

Al l Epson Prin!er Available Cart 

MONITORS 

Pri nceton Graphics System 
H X1 2 E {640 x 350) $459.00 
Ul!rasync VGA compat(800 x 600) 54 79.00 

Max 12 TIC $ 1 49.00 
NEG 

Multisync I I  

M u llisync Plus 

M u llisync X L  1 9" piclures 

AMTEC 
41 0 Amberor while 
4 1 0 Green 
SONY 
EGA Mulliscan CPO 
SAM SUNG 
EGA 1 4"" 
1 252 Flal 
CN4551 Mullisync 
LACC TIL Monttor 

$1 549.00 

$859.00 
$21 50.00 

$ t 59.95 
51 59.00 

$ 1 302.00 

CALL 
$75.00 

$459.00 
$49.00 

Turbo Protog $ 89. 

Eve rex VGA plus 
Hayes Smart 2400 Baud Modem $399.00 

IBM COM PATABLE 

CASES 

AT$29.95 
XT$19.95 

FAX MACHINES 

PanaFax · U F  1 50 

Murata- M · 1 600 

Brother Fax I 000 

PANASONIC 

Model 3 1 3 1 /3 1 5 1  

KXP 1 592/1 595!1524 
1 09 1 / 1  092/model l l  
1 08 1  model I I  
N E G  

2200 

5200 
3550!8850 

$ 1 069 .00 

$81 9.00 
$ 1 459.00 

$269./439 

$399./429 
$ 1 99./3 1 9  
$ 1 69.00 

$349.00 
$699.00 

$799./1 1 �9 

OKIDATA All Available Call 

COMMUN ICATION 

Hayes 1 200 E/ 1 200 B w/S.W 

2400 E 
2400 B 

Everex 
LACC Modem 1 200 I w/S.W 
2400 I w/S.W 

MON ITOR I NTERFACES 

LACC Fabu!o�s Mono Hercules 
compat1ble or color card 

Hercules Mono/ Here color 

Everex M•cro Enha ncer 
Parad•se VGA plus 

$279.00 

$432.00 

$432.00 

Call 

$68.00 
$1 1 9.0U 

Call 
$289/299 
$ 1 29 00 
$259 00 

Brooklyn Br•dge $ 69. 
Carousel 2.0. S 43. 

Copy II  PC $ 1 8  

Copywrile $ 4 0. 
Corelast $ 89. 
Cruise Control $ 29. 
Direct Access $ 48. 
Disk Optimizer 2.0 $ 38. 
Disk Techn•cian Plus S 69. 
OS. Back-Up Plus $ 46. 
Fastback $ 75. 

Fastback Plus $ 75. 
Keyworks $ 53. 
Laplink $ 75. 
Mace Utilities $ 47.  
Microsoll Windows 286 $ 57. 

Norian Commander $ 4 3. 

Nonon Editor S 35. 
Norton Ullli!ies 4.0 S 46. 
PC Tools Deluxe $ 36. 

Printworks lor 

Dot Matrix s 39. 

Printworks lor Laser $ 67. 

Sidek1ck Plus $ 1 1 5  

Sideways s 37 
Sman Noles $ 43. 

SQZ Plus $ 53. 

Superkey s 58. 
Unlock D Plus $ 4 9. 
Unlock Masterkey s 95.

1 

X Tree $ 35. 
XTree Profess•ona l $ 6 1 .  

DATA BASE 

MANAGEMENT 

Clipper 
dBase Ill Plus 

dBase I l l  LAN 

DB· XL Diamond 

Eureka 
Gender 

Nulshell 
Nutshell Plus 

Abilily Plus 
Enab:e 2 .U 
Framework I l l  

Newsmaker J I 
Pagemaker 3.0 

$409 Paradox 2.0 
$369. PFS 
$599. Proless1onal F•le 
$ 1 07. Q&A 
$ 99. Q&A Write 
$ 1 88. R:Base For DOS 
$72 Rei lex 
$ 1 39. VP Experl 

vP lnlo. 

INTEGRATIVE SOFTWARE 

MS Works 
PFS I sl Choice 

$4 1 5. 

$ 1 1 9. 

$ 1 85. 
$ 1 05 

$42 5. 
s 88. 

$ 1 1 2 . 
$ 56. 

s 85. 
$ 76. $ 1 3 7. 

$352. 
$425. 

Smart Sottware System $389. 
Symphony $435 

DESKTOP PUBLISHING 

$ 39. PFS: F 1rst Publisher 
$489. Ventura 

s {j� 
$475 

$ 1 .295. 
$2.295. 

Call 
Call 

WORD PROCESSORS 

Easy Exira S 53. 
Grandvtew S 1 59. 
Mull•mate Advantage II  $259. 
PFS: Prolesstonal Write $ 1  02. 

Valkswr�ter3 $ 1 32. 

Valkswr1ter Deluxe Plus S 57. 
WEBSTER 

New World Writer $ 53. 
Proi.Spell Checker $ 32. 

New World- Thesaurus $ 37. 
Word (M1crosoiQ $1 85. 
Word Perlec\ 4 .2 $ 1 99. 
Word Perlec\ 5 .0 $2 1 9. 
Word Perlect Exqcuhve $ 1 1 9. 
Word Pet1ect l•brary s 59. 
Words tar Pro Pack 5.0 Call 
Word star 2000 Plus 3.0 Call 

TOS H I BA 
LAPTOP 

Model 1 000 $ 780. 
Model 1 200!1200F $225011395. 

Model 3 1  00 $2995 

Model 3200/51 oo 53495/4495. 
Also available I rom LACC {Apple. 
Compad. Oel!agold} 
EPSON MC Equity l T · MS Dos3.2.2 
lloppy. 20 Meg 640K 4.7 7 / 1 0  M HZ 
ECT Call 

COMPUTERS 

(PC MASS EDS CHOICE) 

AST PremiutTV286 · Model 80 · CALL 
Model 1 20 - CALL 

Model 1 40 · CAll 
Model 1 80 · CALL 

All AST Product Available Call 

Open Monday Thru Friday 
7 am to 6 pm COMPUTER CORPORATION P.O.'s accepted tram qualified compan1es 

mstttues and schools. 
Saturday 

8 am to 2 pm 

A Calijo1;nia Corporation 
314 B Y T E  • MARCH 1 989 

A CALIFORNIA CORPORATION WE ACCEPT. 
COD 

3701 I n g lewood Ave. Ste. 1 61 ,  Redondo Beach, CA 90278-1 1 1 0 Wire Translers 

S H I PPING 
UPS. US M<:�1 l 
Fed. Express 

Emery 

Other 

FAX # 2 1 3-328-1 750 Outside CA. 
800-888-9294 

I nside CA 
21 3-328-9294 

VISA 

Circle 143 on R£ader Service Card (DEALERS: 144) 



LOW · L OW · LOW 
Laserjet Printer $1650 Series II 
Scanjet Scanner $1355 
+ interface kit 

J.£� romPAil· t1 'Pt'k· AceR 
¥£VERE*- AST' & other 

XT/AT Compatibles & 386 Computers 

CALL for LOW PRICES 

Gov't, Corporate, Schools, Dealers, 
& Export INQUIRIES WELCOME. 

SURAH inc. 
44862 Osgood Road, FREMONT, CA 94539 
PH: (415) 651-5101 FAX: (415) 651-5241 

1-800-543-1001 
VISA, Master Card accepted. wise 

Circle 282 on Reader Service Card 

B I O S  ���� C E 
The Tile AT BioaKit is a book with diskettes 
containing source code in C. plus utility pro­
grams to help you create a Bios. Now you can 
have a Bios with documentation for your own 
applications: modify boot-up, el iminate the 
keyboard, install security features. etc. Only 
$199 complete. The XT BiosKit is only $99, or 
get both B.iosKits for $279. The Intel WildCird 
Slooillllld for the XT BiosKit is $49. 

- XT-AT HANDBOOK -
The XT-AT Handbook is full of hardware and software 
information in a shirt pocket size book. Over 70 pages 
covering 38 subjects. including connectors. t/0 maps. 
controller programming, DOS and DEBUG com­
mands. board dimensions, character codes. hard disk 
drive types, and much more. Only $9.95 each qly 1-4, 
five or more, $5 each. �I = Annabooks � · · 

12145 Alta Carmel Ct Suite 250-262 

San Diego. Cal i fornia 92 1 28 
(6 1 9) 2 7 1 -9526 

Circle 21 on Reader Service Card 

.DG24 • 24 Une digitai iiO; 10 MHz 8255. 
ADSOO • 8 channel 12-bit (plus sign) integrating AID; prog. 
gains of I, 10 & 100; 7 digital 110 Unes. $239 ADJOO • Single channel version of AD500; 10 digitai iiO 
Unes. Same programmable gains. 700 meg input Z. $149 
ADIOOO • 8 channel 12-bit AID; 25 US; sample & hold; 3 5 
Ml!z timer/counters; 24 digital 110 Unes. $295 ADA300 • 8 channel 8-bit 25 US AID; single D/A sample & 
hold; 24 digitai iiO Unes. $239 AD200 • 4 channel 12-bit 125 US AID; 3 5 MHz timer/ 
counters; 24 digital 110 lines. $239 DA600 • Fast settling dual bipolar D/A. $179 PD200 • ProtO�Jlf board w/ address decoder; manual $99 

Ail botmts i11clude BASIC, Pascal, C, and Forth dritJeTS. 
30 day relunz; I year warrmzty. call for .

. Real Worltl 
Interfacing" application notes. 

Real Time Devices, Inc. 
P.O. Box 906 State College, PA 1 6804 

(81 4) 234·8087 

Circle 221 on Reader Service Card 

6809 
Single Board Computer 

REAL VOICE Digital Recording 
for your PC, XT. A T  or Compatible 

•VOICE MAIL SYSTEM 
• TELEMARKETING 

- Inbound & Outbound 

•SMARTEST ANSWERING 
MACHINE 

•AUTODIALER-DATABASE 
•VOICEPAD'" 

- Voice for your Programs 

• PROGRAMMER'S TOOLKIT 
. - (oprional '79"') 

•;, card, sotrware, cables, and speaker 
'26900 + 5 s/h • 

(415) 652-9600 

Circle 245 on Reader Service Card 

SAME DAY SHIPMENT 
D - RAMS 

41256 - 06 . . . . .  $13.00 
41256 • OS . . . $12.50 
41256 - 1 0  . . . . . .  $10.SO 
41256 • 1 2  . . . . . . 0 . . . .  . $10.20 
4 1 256 - 1 5 . $9.50 
1 mg x 1 - 10 . . .  $2S.OO 
1 mg X 1 - OS . . . . . .  $24.00 

MATH CO-PROCESSOR 
SOS7 . $96.00 
SOS7 • 01 . . . . .  $1 70.00 
80S7 . 02 . . . . . . . . 0 . . . .  . .  $1 30.00 
S02S7 • 06 . . . .  $145.00 
80287 - OS . . . . . .  $200.00 
S02S7 - 1 0  . . . . . . .  $230.00 
S03S7 - 16 . . $320.00 
S03S7 - 20 . . . . . . . . . . . . . . . . .  $420.00 
S03S7 . 25 . . . . . . .  $510.00 

CALL FOR LOWEST PRICES 
1 -800·2-SABINA 

SABINA INTERNATIONAL, INC. 
657 Brca Canyon Road Suile #4 

Walnul, California 9 1 789 
(714)594-6336 • FAX (714)595-4008 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Circle 224 on Reader Service Card 

Circle 55 on Reader Service Card 

E(E)PROM , MICRO & MEMORY 
CARD PROGRAMMER . . o • •  $345 • $595 

• No personality modules for E(E)Proms & Intel Micros. 

• All 24!28/32 pin EProms to I MBit (upgradeable to 32MB) 

• 8741,-2,-4,-8,-8H,-9,-9H,-51,-C51,-52,-55, 9761. EEPROMS. 
• Memory Cards: Seiko!Epson, Gl. Flash Eproms. On-board 

Programming capability. Easy F!W upgrades. Modular design. 

• Stand-alone E(E)Prom & Memory Card Duplication I Verify. 

• User friendly menu - driven driver for IBM-PC & Macintosh. 

• Autobaud RS232 to any computer. Hcx/Binary!lnteVMotorola. 

• Built-in Erasermmer option ($50). Gang-Module ready. 

• Direct technical support. Full l year warr.mty. 

Calf today for datosheets! 

B&C MICROSYSTEMS INC. 
355 West Olive Ave, Sunnyvale, CA 94086 
(408)730-55 1 1  FAXo {408)730-2155 TtX984185 

LOW COST 
INTERFACE 

CARDS FOR 
PC/XT/AT 

, . . 

PC485D $95 
[ RS 485/422 INTERFACE ] 

• Meets the EIA RS-485 standard for multipoint bus 
transmission and the EIA RS-422A standard. 

o Can be configured as COMl or COM2. 

: �i�� s��::rd�:f����[i�����:s
s
�l��',!a�ls�· data transfer over 

long cables{over 4,000 n). Max. Baud rate 56KB/115KB. 
• Tri-state line drivers permit implementation of LANs. 
• Two wire (half duplex) operation. DB9 or phonejack. 
• Sample communication software available. ($50) 

PC488A $145 
[IEEE - 488 INTERFACE] 

• Includes INSTALLABLE DOS DEVICE DRIVERS 
and software support for BASIC. 

• ?S���n�un"J" 'Z�E'��Lvc, ����AL. 
• Selectable base 1/0 address, IRQ and DMA. 
• CONTROLLER I TALKER I LISTENER capabili ty. 
• Customer supEort via dedicated 24 hours B&C Microsy· 

stems BULLETIN BOARD. 

il 
r 

• Compatible with most IEEE-488 Software Packages for the 
IBM-PC (e.g. ASYSTANT GPIB, Lotus Measure, etc.). 

• Hardware compatible with N.l. GPIB - PCIIA. 

PC488B $345 
[ IEEE - 488 CARD WITH] 
[BUILT- IN BUS ANALYZER] 
e GPHASIC package ct1mplements lBM/Microst1ft BASIC 

interpreter <�.nd compiler to create a prugrumming 
environment simil;.ar tn liP desktop computers. 

• Additional libraries of over 20 high level 4X8 dedicated 
functions ror C, Pascal or Fortran available ($50 ca.). 

• Powerful menu-driven bus analyzer, which can run in 
the foreground or in the background while 488 programs or 
commands arc executed, features program stepping, break 
points and real time bus data capture (4k circular buffer). 

: �is�:�'tc'h�:���a��;
c
�s� �dJ;;��rRO� t�Ter screen. 

• Talker/Listener/Controller capability. Based on TMS-991. 
• NEC-7210 based version (NI PCIIJIIA compatible) - S 445 

MC/VISNAMEX Call today fordarasheets! 

B&C MICROSYSTEMS INC. 
355 West Olive Ave, Sunnyvale, CA 94086 
(408)730-55 1 1  FAXo (408)730-2155 TLXo 984185 

Circle 285 on Reader Service Card 



Circle 86 on Reader Service Card 3IVI * FREE!  SH IPP ING! ! !  
· Offer Exptres 3 / 31 / 89 

• Restncted to Cont1nentat U S A . On ly 
• 3M D1skettes Only • Mult iples of Case Only 

DS-DD Quantity Discounts Available 
min. 5 boxes 

.65 • . • 25 PACK 5.25" 3M Diskettes 

.69 . • . 10 PACK 5.25" 3M Diskettes 

DS-HD 
. . 1 . 1 9  

1 .45 . • . . .  3.50" 3M Diskettes . . . • 2MB3.49 
, 75 . • . • . • 5.25" 3M PC Pre-formatted Diskettes 

1 .89 • • .  SS/DD-8.00" 3M Oiskettes-DS/00 . . 2 . 15  
.39 . • . .  3M H ighland Box Diskettes_(min 1 0  b& 

DC-1 000 . • • •  1 2.50 DC·300XLP • • •  1 9.40 
DC-2000 • . . .  17.05 DC-600A • • . • •  21 .45 

3M Mag. Tapes 2400' WTS (min 10 reels) • • • • •  12.50 
3M Mag. Tapes 1 200' WTS (min 10 reels) • • • • • •  9.25 

� BASF * FREE � MICRODEX/25 

DS-DD Quantity D iscounts Available DS-HD 
.89 .59 . • . . 5.25" BASF 

.65* 
5.25"DS/DD 

.69 
MD-2D 

.65 

MD-2HD·MP MF·2DD 

1 . 1 9* 1 .52 
5.25"DS/HD 3.50"DS/DD 

1 .25 1 .49 
MD-2HD MF-2DD 

1 .52 1 .52 

- Please call for information -
TERMS: No surchage on VISA, Mastercard or AMEX. COO only add 
$3.00. Prepaid orders deducl 2% cash discount. PO's accepted from 
recognized institutions and corporations on Net 30. Bank draft, TIT or 
L/C acceptable. Shipping: $41100 or fewer disks. Reduced 
shipping charges on larger quantities. Price quoted for case (100 
disks) quantities less than a case add 5%. (Min order $25.00) 

WE BEAT ANY P R I C E! 
Toll Free Order Line: Information Line: 

1 -800-523-9681  1 -801 -255-0080 
TLX-91 0240471 2  FAX-801 -572-3327 

n DISKCOTECH 
DISKCO TECHNOLOGIES, INC. 

213 CoHage Avenue 
P.O. Box 1339 Sandy, Utah 84091 
316 B Y T E  • MARCH 1 989 

ULTI-CHANNEL 
PS/2 

I :' COMMUNICATION BOARD 
• Four Independent RS-232 Ports 

• Flexible Interrupt/Address 

Options 

• Discounts Avai lable 

• For Models 50, 60, 80 
1-800-553-1170 

� GUA TECH -� INCORPORATED 
478 E. Exchange st., Akron, OH 44304 
TEL: (216) 434·3154 FAX: (216) 434·1409 

TLX: 5101012726 

Circle 216 on Reader Service Card 

WAVEFORM 
SYNTHESIZER 

• For I B M  PC/XT/AT and compatibles 
• Generates user-definable signal 
• Up to 2000 points per envelope 

$795.00 

1-800-553-1170 

478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 

Circle 215 on Reader Service Card 

FRAME GRABBERS 

MODEl RESOWTION 
HRT 256-4 256 X 256 x 4 
HRT 256-B 256 x 256 X B 
HRT 512-B 512 x 51 2 x B  
HRT 51 2-24 5 1 2  X 512 X 24 

- CALL FOR DIFFERENT MODELS 
- IBM PC/XT/AT COMPATIBLE 
- OIGITALIZE IN REAL TIME 
- COMPOSITE VIDEO IN 
- 24 BIT RGB OUT mepl model HRT 256-4 

16 1evel gray scale out 

PRICE PRICE 
with 

frame 
grab 

495 
795 
995 
1995 

without 
frame 
grab 

NA 
NA 
NA 

1495 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 

RETURN OLD BOARD AND JUST PAY DIFFERENCE 

INPUT DEVICES loplionall 

Microsoft Mouse (bus or serial! . . . . . . . . . . . . . . . . .  $99 
Bit Pad Plus by Summagraphics . . . . . . .  $359 

HIGH RES TECHNOLOGIES 
P.O. BOX 76 H RT LEWISTON, N.Y. 14092 

PHONE 416-497-6493 FAX 416-497-19BB 

Circle 121 on Reader Service Card 

SERIAL/PARALLEL 
Communications Board 

• Two Parallel Printer Ports 

• Two 8-Bit Digital 1/0 Ports 

• Two Serial Ports, RS-232, RS-422 
or RS-485 

• Address Selectable 

• Selectable & Shareable Interrupts 

1 -800-553-1 1 70 
� GUA TECH � I N CORPORATED 

478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1 409 

TLX: 5101012726 

Circle 217 on Reader Service Card 

PARALLEL PORT 
FOR PS/2 

MODELS 50, 60, 80 
• LPT1, LPT2, LPT3 
• Optiona l Serial Port 
• OEM Pricing Avai lable 

1-800-553-1170 
� GUATECH � INCORPORATED 

478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 

TlX: 5101012726 

Circle 214 on Reader Service Card 

9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE IBM PC/XT/AT AND • . .  

For information inlerchangc, backup and archival storage, 
AK Systems offers a 9-Jrack. IBM lormat-compalible 'h� magnelic tape subsystem lor lhe IBM PC. featuring: 

• IBM format 160013200 and BOO cpl. 
• Software for PC-DOS, MS-OOS, XENIX. 

• Also for AT&T, DEC, VAX, 
VME, S-100, RS-232, 
IEEE 488. 

Wrrla. phoria 01 TWX lot ml01mat1011. 

AKSystems 20741 Marilla 51 
Chatsworlh. CA 91JII 

�BJ:��-.!��2071 

Circle 15 on Reader Service Card 



- - - -
- - - -

- - - - -
- - --
- - - - -
- - - - - -

- - - - -
- - - · -

PS/2 model 30/20 meg . . . . . . . . . .  1775 
PS/2 model 50/20 meg . . . . . . . . . .  2595 
PS/2 model 60/40 meg . . . . . . . . . .  3395 
PS/2 model 60/71 meg . . . . . . . . . .  4100 
PS/2 model 80/40 meg . . . . . . . . . .  4595 
PS/2 model 80/115 meg . . . . . . . . .  6295 

Call tor other models 

ramPAQ 
386 S 40 meg . . . . . . . . . . . . . . . . .  3595 
386 130 meg/20 MHz . . . . . . . . . . .  6295 
286 40 meg . . . . . . . . . . . . . . . . . . .  2195 
386 110 meg/25 MHz . . . . . . . . . . . .  7495 
386 60 meg/20 MHz . . . . . . . . . . . . 5195 
Portable Ill 40 meg/12 MHz . . . . . . .  4095 

CARD & MONITOR EXTRA 
Call for other models 

Macintosh 
Mac-SE/20 Meg . . . . . . . . . . . . . . . . . . .  2849 
Mac-11/40 Meg . . . . . . . . . . . . . . . . . . . .  4249 
Mac-SE12 Drive . . . . . . . . . . . . . . . . . . .  2295 
Call for 60 and 100 Meg 
Lazer NT . . . . . . . . . . . . . . . . . . . . . . . . .  3595 
Lazer NTX . . . . . . . . . . . . . . . . . . . . . . . .  5195 

WE STOCK CITIZEN 
OKIDATA 
EVER EX 

GOLD STAR 

TOSHIBA 
NEC 

WYSE 
HITACHI 

,. tow , ·PRICE 
LEADER 

SINCE 1 983 

LAP-ffiP 
Compaq SLT 286-20 . . . . . . . . . . . . . . .  Call 
SLT 286-40 . . . . . . . . . . . . . . . . . • . . . .  Call 
Toshiba T1000 . . . . . . . . . . . . . . . . . . . .  769 
T1200F . . . . . . . . . . . . . . . . . . . . . . . . .  1395 
T1200HB . . . . . . . . . . . . . . . . . . . . . . .  2395 
T3200-40 Meg . . . . . . . . . . . . . . . . . . .  3495 
T5100 . . . . . . . . . . . . . . . . . . . . . . . . . .  4595 
Zenith Supersport 
286-20 Meg . . . . . . . . . . . . . . . . . . . . .  3195 
286-40 Meg . . . . . . . . . . . . . . . . . . . . .  3695 
8088-20 Meg . . . . . . . . . . . . . . . . . . . . .  Call 
Epson LT . . . . . . . . . . . . . • . . . . . . . . . .  Call 
NEG EL w/case . . . . . . . . . . . . . . . . . .  1295 
Mitsubishi 286-20 . . . . . . . . . . . . . . . .  2595 

EVERE� 
Eve rex 
Step 286 - 12 & 16 MHz & 20 MHz 
1 Meg RAM 
Set up utility in ROM 
S/P, C/C Call! for 
Enhanced keyboard 
1 .2 MB floppy 
DOS/BASIC 

your 
configuration 

Eve rex 
Step 386-20 MHz & 16 MHz & 25 MHz 
256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 
S/P, C/C 
Enhanced keyboard 
1 .2  MB floppy 
DostBAslc Call! 
Everex 1800 Available 

AST 386 40 Meg . . . . . . . . . . . . . . .  3495 
AST 286 model 80 . . . . . . . . . . . . . .  1595 
AST 286 model 120 . . . . . . . . . . . . . .  Call 

AST 286 model 140 . . . . . . . . . . . . .  2595 

CARD & MONITOR EXTRA 

PRINCETON GRAPHICS 
SONY 
ACER 

HOUSTON INSTRUMENTS 

AMDEK 
HAYES 

SAMSUNG 
CALCOMP 

PC MOUSE 
MICROSOFT M ICE 

LOGITECH 
MITSUBISHI 

IRWIN & ARCHIVE 
TAPE BACK 

TAXAN 
MAGNOVOX 

BOARDS SOFTWARE SPECIALS � PRINTERS 
dBase IV . . . . . . . . . . .  455 LASER PRINTERS 

Paradise VGA + . . . . . .  285 Wordperfect . . . . . . . . .  239 EPSON HP Laser I I  . . . . . . . .  1695 
Vega VGA . . . . . . . . . .  279 Aldus Pagemaker . . . .  450 N O V E L L  LX-800/L0-500 . . .  195/315 HP Desk Jet . . .  . . . .  675 
Eve rex EVGA . . . . . . . .  265 Ventura Publisher . . . .  475 

Authorized 
L0-850/1 050 . . . . .  5351735 Panasonic 4450 . . . . . 1549 Everex EGA . . . . . . . . .  159 Clipper . . . . . . . . . . . . .  415 

Tatung 16 bit . . . . . . . .  275 Ouatro . . . . . . . . . . . . .  145 Dealer OKIDATA 
Brother HL-8 . . . . . . .  1895 

320/321 . . . . . . . . 335/460 Nee LC 890 . . .  . . . .  3295 

390/391 . . . 460/635 PageLaser 12 . . .  . .  $$$$$ . . . .  

MONITORS FAX MACHINES Intel 

Sharp FO 220 . . . . . . .  950 Coprocessors TOSHIBA 
Nee Multisync I I . . . . .  575 321-SL/341-SL . . .  485/595 MODEMS 
Nee M ultisync Plus . . .  875 Sharp FO 420 . . . . . .  1195 8087-3 . . . . . . . . . . . . . . .  105 

351-SX 350 CPS . .  . . 945 
Nee Multisync XL-19" 2095 Canon . . . . . . .  . . . . .  Call 8087-2 . . . . . . . . . . . . . . .  145 Eve rex 1200 I nt . . . . . . .  89 

Minolta . . . . . . . . . . . .  Call 
80287-6 . . . . . . . . . . . . . .  175 

BROTHER Everex 2400 lnt . . . . . .  149 
Samsung EGA . . . . . . .  335 80287-10 . . . . . . . . . . . . .  285 

Golds tar VGA . . . . . . . .  375 Brother . . . . . . . . . . . .  Call 80387-16 . . . . . . . . . . . . .  485 1709-9 PIN . . . . . . . .  . 425 Hayes 1200 B . . . . . . .  275 

Richo . . . . . . . . . . . . . . Call 80387-20 . . . . . . . . . . . . .  549 1724-24 PIN . . . . . . . .  595 More in Stock . . . . . . Call 
80387-25 . . . . . . . . . . . . .  695 

WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC & 5% on American Express 

EXPORTS 
Available COMPUTER LANE 

HOURS:  
M-S 9-6 

CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 

Circle 67 on Reader Service Card 

1•800-.526-3482 'Outside CA) 22107 ROSCOE BLVD. 
\ CANOGA PARK (818) 884-8644 (In CA.) 1f2 BLOCK W. OF IDPANGA 

{818) 8848253 {FAX) Compaq is a Registered Tradema��f �;��: 
Prices subject to change without notice IBM is a Registered Trademark of lnternat!onal Business Machines 
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Circle 272 on Reader Service Card (DEALERS: 273) 

ULTIMATE PROGRAMMING & TESTING 
SOLUTION FOR EPROM, PAL, BIPOLAR, 

8748 & 8751 SERIES, IC & MEMORY. 

UNIPRO --- Only $545 Complete 
Optional 4-socket ADAPTOR 
for multiple EPROM programming --- $99 

EPROM PROGRAMMERS --- FROM 
(1,4,8,16 Socket gang programmers) $160 

High-speed, dedicated PROGRAMMERS 
for PAL, BIPOLAR, 8748 Series, and 

8751 Series, and IC & MEMORY 
TESTERs are also available. 

Ask for PAL DESIGNING S/W 
I. PALASM (MMD 2. PLDesigner (MINC) 

3. ORCAD PLD 

High Intensity ---from $59.90 

EPROM ERASERS 

OEM, DEALER INQUIRY WELCOME 

XELTEK ! 
473 SAPENA COURT, UNI'J1 24 

SANTA CLARA, CA 95054 

TEL.(408) 727-6995 FAX: (408) 727-6996 
ORDER TOLL FREE 

1-800-541-1975 
VISA, MASTER, AMEX ACCEPTED 

318 B Y T E  • MARCH 1989 

-
-

c 
INTEL 
8087 
80287 
80387 

. ynamzc -=== 
lectronics 

SIMMS 
ALL FOR PRICES 

DRAMS 
64K 
256K 
4464 

SIMMS 
256 X 8 

X9 

80387 SX 1 Meg 
7A 80C28 

1 Meg X 8 
1 Meg X 9 

Ph one 714-855-0411 
x: 714-855-8504 Fa 

235 22 COMMERCE CENTER DR. #L 
AGUNA HILLS, CA 92653, USA L 

Circle 93 on Reader Service Card 

Cross-32 M eta Assembler 
Table base d macro cross-assembler using the 

er's assembly mnemonics. manu factor 

Includes m anual and MS-DOS assembler disk 
for all of the follov.;ing processors: with tables 

1802 64180 65co2 65816 
680h 6�05 6809 J 68H C 1 1  

'"" 680X 0\,, 80X86 ' COP400 CQP800 
'· .8051 8085 . . 8096 . 

320 TMS370 Z8/Z80 . . .  MORE 
'; 8048 'yn.fs· 

Use;,� Calf cr�ate tables for other processors! 

,listing, symbol. table .and binary, Gencr;'t�·�; 
Intel, or M otorola hexcode. · " 

Free world �ide a{��aii �hippi�g &.\andling. 

0, VISA or ¥C: US$199 or CN$249 Check, M 

u niversal Cross-Assemblers 
POB 384, Bedford, NS 

Canada B4A 2X3 
(902) 864- 1 873 

Circle 26 0 on Reader Service Card 

JB UNIVE RSAL COMPUTER INTERFACE 
AS232 ADA PTER TO JB·BUS $149 
CENTRONIC S ADAPTER TO JB-BUS $99 

The JB univers al interface cards can be connected externally to 
computer with a standard interface. Affordable and 
cquisition, monitoring & control. 

just about any 
portable data a 
JBADB-16 Anal og input, 16 ch, 8-bits, gain 1, 10, 100 $149 
JBDI064 Digit al 110, 32 TTL Inputs, 32 TIL outputs $99 
JBBAT Ban ery option, great for laptop computers $99 ---

PC COMPATIBLE INTERFACE CARDS ---
DIGITAL 0 SCILLOSCOPE SYSTEM $99 
AOB-1 card & DIG..QSC·8 Software : :"

bi:��Fu�lo n 
• save wavefor m to disk • !OK sample "''"'· 

pedance : ��� i�:n
��m ------------------

DAS 12 
• 8 hi-Z, 12-bil 
" GAIN of 1, 1 

{Salt Pric• .nell Ftbrutiry 2&. 1a!i) $249 
S.E. Analog input channels � 100 

• Full Scale: + 1- 10V, 5V, 500mV, 50mV 
ion • 25uS convers 

• software to si mutate 8 channel DVM, data logger, plot data 
gger sampling or control external devices • 7 TTL 1/0, tri ---

DAS8F 

: ���zt.Ps�:. �� • optional B·bit 

Prices, availability and specifications are subject to change 

Call fo 

J B  COMPU-TRONIX 
3816 N. Wadsworth Blvd. 
Wheat Ridge, CO 80033 

(303) 425-9586 
r FREE CATALOG, accept MCNISA orders 

Circle 13 7 on Reader Service Card 

Find out how our whole family of 
EMU·TEK graphics terminal emulation 

software makes good sense for the work you do. 
Call today for more information. 

FTG DATA SYSTEMS 
(714) 995-3900 

(800) 962-3900 (800) 972-3900 (Calif.) 
10801 Dale Sr., Suire M-2 

Sranron, CA 90680 

Circle 103 on Reader Service Card 

OVERLAND DATA IS THE EXPERT when it 
comes to connecting your PC to the mainframe 
and mini computer world. 

• PC/XT/AT/386/PS2/compatibles 
• 800, 1600, 3200, 6250 BPI 
• Free tutorial on tape systems 
• EBCDIC/ ASCII conversion 
• ffiM & ANSI labeled tapes 
• DOS, XENIX, UNIX, PICK 
• Highest quality customer service 
• Stock full range of tape drives 
• Network backup and More! 

Overland Data Inc. 
5620 Kearny Mesa Rd. • San Diego, CA 921ll 

Tel:  (619) 571-5555 • FAX: (619) 571-0982 

Circle 194 on Reader Service Card 

805 1 SIMulator 
for the IBM PC/XT/AT $ 9  9 

The 8051 SIM software package assists in the 
debug of 8051 family programs. A screen 
oriented, menu command driven program, 
8051 SIM speeds development by allowing 
program execution and debug without a 
target system. A great learning tool as well. 

803 1DryiCE $199 
Dry ICE is a debugger/emulator that supports 
the development of hardware and software 
using the 8031 microcontroller. The DryiCE 
provides powerful functions to assist in the 
integration, debug, and test phase. Hardware 
connects between your target 8031 IC socket 
and CRT terminal or PC COM port. 

li'�RiP• HiTech Equipment Corporation 
9400 Activhy Road 
San Diego, CA 92126 

( 6 1 9 ) 5 6 6 - 1 8 9 2  

Circle 120 on Reader Service Card 



BASE SYSTEM 
• 256K (Opt. 6401<) • 150 wan Power 

Supply • AT Style Keyboard & Case 
• 4.T7 or 8 MHZ Keyboard Selectable 

• FDC 
• 8087 Socket • 360K

. 
Floppy Drive s399rootP 

OPTION A 
12" Mono Amber Monitor 
Graphics Card w/par port 

S51900 

OPTION B 
640 x 200 Color Monitor 
Graphics Card w/par port 

S69600 

• 12" Amber Monrtor 
with Graphics lntertace Card 

• 1.2 Meg Floppy Drive 
(expandable to 8 Meg) 

• 1 Meg of Memory 
• Parallel, Serial & Clock 

• 70 Meg Hard Drive 

$249500 
OPTION C 

12" Mono Amber Monitor 
Graphics Card w/par port 

20 Meg Hard Drive S788DD 

OPTION A AT 
12" Mono Amber Monitor 
Graphics Card w/par port 

S94gDO 

OPTION B AT 
640 x 200 Color Monitor 

Graphics Card w/par port 

51096°0 

OPTION C AT 
12" Mono Amber Monitor 
Graphics Card w/par port 

40 Meg Hard Drive 
S139900 

FOR . WHOLESALE PRIC ING WITH RETAI L  SERVICE CALL (800) 654-7762 
intef COPROCESSORS � 

If Your PC 
Uaea the Intel 

8088 
8088 or 8086 
8086 
80286 
80286 
80286 
80386 
80386 
80386 
386SX 

Running •t . .  

5MHz or less 
8MHz or less 
1OM Hz or less 
6-8MHz 
8-12MHz 
1OM Hz or more 
16M Hz 
20M Hz 
25M Hz 
16M Hz 

Then You 
Need Intel 

8087 
8087-2 
8087-1 
80287 
80287-8 
80287-10 
80387-16 
80387-20 
80387-25 
80387-SX 

MEADS 
Prtce 

9750 

14350 

209" 
159" 

229" 

259" 
387•• 

549°0 

669°0 

429•• 

MODEMS BY �VERElE-'-' 
EV-923 EverCom 12 300/1200 bps Bitcom Software . 74°0 
EV-94 1 EverCom 24 2400 Baud Int. Bitcom Software . 139°0 
EV-945 External 2400 Baud . . . . . . . . . . . . . . . . . . . . . 199°0 

For error correcting add $10,00 
Hayes Compatible Major Manufacturers 

1200 Baud Internal w/Software . 
1200 Baud External fully Hayes Compatible . 
2400 Baud Internal '12 card w/software . 
2400 Baud External Fully Hayes Compatible . 

1 Year Warranty 

59°0 
ggoo 

. . 109°0 
. . .  129°0 

���. t$�� MO�ITORS BYifT'i. . 
\� C.��11• QiSAMSUNG � 

1252 12"  Amber w!Tilt & Swivel Base . . . . . . . . . . 79°0 
1257 1 2 "  Amber Flat Screen 720 x 350 . 99•• 
1464 14"  Color 640 x 200, 16 colors . . . . . . . . . . . . . .  239°0 
1453 14" EGA 640 x 350. 64 colors/.31 . . . . . . . . . .  369°0 
CN4551 EGA 720x480 . . . . . . . . . . . . . . . . . . . . . . .  439°0 IBM CGAIVGAIPGAIEGA Multisync Compatible 

'i'l<��I/<S <'�-c<S\ Cl''-'­
?'-��'-'� o�'< 64K 

4464 1 00 NS . . . .  18" 

4464 120 NS . 17" 
4464 150 NS . . . . . . .  16" 
4164 150 NS . . . 2" 
4164 120 NS . . . . . . . .  3" 
4164 100 NS . . . 340 

256K 
41256 150 NS . . . . . . .  10" 
41256 120 NS . 1110 
41256 1 00 NS . . . . . .  1210 
41256 80 NS . . . . . . . .  1375 

1 Meg. 
1Meg x 1 120 NS . . 27°0 
1Meg x 1 100 NS . . . .  290° 
1Meg x 1 . 80 NS . . . .  390° 

Slmm Modules 
256 x 8 120 NS . . . 8900 
256 x 9 80 NS . . . . . 149°0 
256 x 9 100 NS . . . . .  119oo 
256 x 9 120 NS . . . 10900 
1Meg x 9 120 NS . . . 37900 
1Meg x 9 100 NS . . .  39900 
1Meg x 9 80 NS . . . . 499" 
1Meg x 8 120 NS . . 339°• 

ACCESSORIES OF ALL KINDS 
150 Watt Power Supply Direct PC Replacement . . . .  54•• 
200 Watt Power Supply Direct AT Replacement . . . .  790° 
Eve rex Ram 3000 0-3 Meg. . . .  990• 
Eve rex Ram Expansion lor XT 0-3B4K . 590• 
No Slot Clock . . . . . . . . . . . . . . . . . . . . . . .  390° 

FLOPPY DRIVES FROM . 
YOUR LOW PRICE LEADER 

360K 112 Ht. PC Compatible - Mitsumi . 690° 
1 . 2  Meg Mitsubishi Black Face . . . . . . . . . . . . . . . .  7910 
720K 3'12 " Drive w/5'1• • mounting 890• 
1 .44 Meg 3112 " Drive w/5'14" mounting . . . . . . . . . . . . 11900 
360K Tandon TM1 00-2 Full Ht. . 8900 
160K Tandon TM100-1 Full Ht . . . . . . . . . . . . .  . . . .  4900 

&? seagate HARD DRIVES 
COMPLETE KITS 

ST125 20Meg 40 Mil V2 Ht 3112 " Drive only . . . . . . . . .  279°0 

ST225 20Meg w/cont. & Cables . . . . . . .  269°0 

ST238 30Meg w/cont. & Cables . . . . . . . . . . . . . . . .  299°0 

ST251 40Meg '12 HT 40 Mil w/software . . . . .  37900 

ST251·1 40Meg, 28 Mil Sec . . . . . . . . . . . . . . . . .  . . 439°0 

ST277R 60MB 40 Mil 112 Ht . . . . . .  4B9•• 

ST4026 20Meg Full Ht 40 Mil . . . . 279°• 
ST4038 30Meg 40 Mil Full Ht . . . .  309°0 

ST4053 40MB 2B Mil Full Ht . . . . . . . . . . . . . . . . . . .  519°0 

ST4096 80Meg Full HT wlsoltware . . 649°• 

Fastrax Software . . . . . . . . . . 49°0 

CONTROLLERS BY 
WESTERN DIGITAL 

WX-1 8 Bit '12 Sized lor XT . . . . . . . . . . . . . . . . . . . .  79°0 
WA-2 16 Bit Full Sized Hard/Floppy . . 119°• 
WD-27X B Bit RLL 112 Size . . 890° 
WAH 1 6  Bit Hard Drive Controller . . . . . . . . . . . . . . . .  12900 
RA2 16 Bit RLL Hard/Floppy lor AT . . . . . . . . . 159•o 
MEAD Floppy Disk Controller lor XT, controls 4 drives 29•• 
MEAD 1 . 2  Meg & 360K Controller lor XT 59°0 
Cable Set lor Hard Drive Only . 5°0 

TAPE BACKUPS BY �� 
40MB Mini Cartridge, 1 .8MB/min, XT . . . . . . . . . . . . .  359o• 
40MB Mini Cartridge, 3.6MB/min, AT . . . . . . .  359°0 
40MB Streaming Cassette, 5MB/min w/cont . . .  589°0 
60MB Streaming Cassette, 5MB/min w/cont . . 649°0 
60MB Streaming 600A, 5MB/min w/Full coni . . . . . . .  849°0 
125MB Streaming Cartridge, 5MB/min w/Full cont . .  1119°0 
Excell 60 Model 60/80 . . . . . . .  gggoo 
Excell 125 Model 60/80 . . . . . . . . . . . . . . . . . . . . . . . .  1269°0 

External Add 195" 

Liquidation * Closeouts * Discountinued Items * Overstocked 
\ 1 SAVE UP TO 900/o OFF RETAIL - All New 90 Day Warranty* *  \1 

LETTER QUALITY PRINTER MICROSOFT MOUSE 
DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 

Why pay $1149 tor a C.lloh REPEAT OF A SELLOUT STARWRITERTM F-10 
When our 40 cps letter quality daisywheel 
printer from the same manufacturer is only $3990e� 

OPTIONS 

• 6 ft. Serial Cable . 
• Bidirectional Tractor . 
• Cut Sheet Feeder . 
• Serial to Parallel Converter 

. $  1 900 
149°0 
19900 

. . . .  9900 

STANDARD FEATURES 
• 40 CPS • Accepts Paper to 15 inches • Form 

Length and Pitch Set from Conrol Panel 
• Industry compatible ribbon, printwheels and 
control commands • RS232 Serial lntertace 

AT STYLE I XT CASE 

• In Port with Bus lntertace 
• Fully IBM Compatible (of course) 

• ln'cludes Showpartners and Paint Brush 

List $199 Mead$7900 

IQ8Pf MONITOR 

FREE TILT 
SWIVEL BASE 

-·--�-- ,_ - ---

1 

--

• 14" Flat Screen • Paper White Phosphorus 
• TIL Monochrome & RGB Composite Interface 

List $199 Mead S1Q900 
STATIC 
BUSTER Floppy Drive 

MORE 
LIQUIDATIONS 

Attached to CRT face and 
keyboard, Static Buster 
works just like a sponge, 
dissipating static at a rat­
ed 20,000 volts in less 
than two seconds. 

Ust 49°0 Mead 19°0 

800-654-7762 
SALES: 7 a.m.-6 p.m. PST 702-294·0204 

CUSTUMER SERVICE I ORDER STATUS: 
9 a.m.-4 p.m. PST 

FAX 702·294·1168 

• 2 Bay Standard AT Style Case 
• Keylock Power and Hard Drive LED's 

Ust ggoo Mead 29•• 

WE ALSO PURCHASE 
EXCESS /NVEN10RY­

FAX LIST 

Trade�rks are Registered with lhtil respective Co.'s. Prices Subje�:t to Change 

1000 Nevada Hwy. • Unit 101 • Boulder City, NV 89005 A!l Produels 90 Day Warranty unless stated otherwise. 

Circle 161 on Reader Service Card 

MicroSoft DOS 3.21 w/GW Basic . . . . . .  59°0 
Intel 2764A . . . . . . . . 3°• 
NEG V-20-8Mhz . . . .  8" 
2nd Serial Chip Upgrade . . . . .  goo 
10 Meg with Controller . . . . . . . . . . . . . .  179°0 

NO SURCHARGE FOR MCIVISA 
TERMS: 

MC • VISA • COD • CASH 
Purchase Onferl from Qualified Firms 

Personal Checks • AE add 4'11 
20'11 Restocking Fee on Non-Delacllve Returns 

� ffi �  
SHIPPING: (min. 6") UPS 

MARCH 1989 • B Y T E  319 



Circle 301 on Reader Service Card 

Even a ''Small" brownout can wipe 
your valuable data clean. voltage 
spikes can bum out an entire CPU. 
Protect your equipment and data 
with a low-cost battery backup 
system. 

Battery Back-up Power system 
- Spike and surge Protection 
450-watt, 1 20V power system for up to 
2 hrs. (at 80 wattl continuous use during a 
complete black-out. 

$ 
gggs 

Model BC-450 4 

Line Stabilizer -
voltage Regulation 
and surge suppression 
1800 watt power output. Isobar<" spike 
and noise protection. 

Model LC-1800 $ 299°0 
TOLL FREE . IEBJ  :::E 80()-648-2626 
<NY State 800-832-1446 Ext. 242) 

320 B Y T E  • MARCH 1989 

1 6-BIT RESOLUTION 
ANALOG-TO-DIG ITAL 

CONVERTER 
1 2,000 SAM PLES/SEC 

for I B M  PC, XT & AT 
S INGLE P IECE PRICE 

$475 
We manufacture a broad l i ne 

of data acquis it ion and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 

LAWSON LABS, I NC. 
5700 RAISE ROAD m COLUMBIA FALLS, MT 599 1 2  

800·321·5355 o r  406·387·5355 

Circle 146 on Reader Service Card 

9-Track Tape Subsystem 
for the IBM PC/XT I AT 

Now you can exchange data files between 
your IBM PC and any mainframe or mini­
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com­
patibles. Subsystems include 7" or lO'h" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa­
tion, call us today! DllRLSTRR; 

9621 lrondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 

Circle 212 on Reader Service Card 

HARD DRIVE SALE 
SEAGATE 

ST- 2 2 5  . . . . . . . . . . .  $ 2 5 5.00 
with controller and cable 

ST- 238 . . . . . . . . . . . $ 2 6 5.00 
with controller and cable 

ST- 251 . . . . . . . . . . .  $ 32 5.00 
ST- 2 5 1 -1 . . . . . . . . . .  $ 420.00 
ST- 125 . . . . . . . . . . .  $ 289.00 
with controller and ca ble 

ST- 1 38 . . . . . . . . . . .  $ 3 59.00 
with controller and ca ble 

- A.N. Wholesale & Retai l ,  Inc. 
1 320 South Dixie Hwy. Suite 256 
Miami, Fla 33146 

Phone: (305) 284-0827 
Fax: (305) 284-0831 

Circle 20 on Reader Service Card 

• Progranu 20 and 24 pin 1-oiMI, 
NS, 11, Ahera., Cypress, Ricoh/ 
Panatee PALs. EPLD (lJV 

er-asable), polaril)', and RA types. 
• Functions Include: read, \VJitc, 

veri£y, protect. edit. print. and 
file load and save or program. 

• JEDEC files supponed. 
• 2716-27512 EPROMs. 
• Functions Include: read. write., 

verify, blank check. HIJLO split, 
edit in ASCD, HEX, or Decimal 

• INTEL Hex lllld Motorola 'S' 

Record fllc suppon. 

LA27100 
$1299 
LA27200 
$1899 

( 2 0  1 )  9 9 4 - 6 6 6 9  
Link Computer Grophlcs. Inc. 

4 Sparrow Dr .. Livingston, NJ 07039 

Circle 147 on Reader Service Card 

Communications 
Analyzer 

CJ ��;;�; 
COM l :  j 
:::::=---r-----1 RS-232 ""'-'1!!!!!!!!1!!!!!!!!"'-==:J COM2: L_____j Device 

- Monitors and stores to disk RS232 
async data in rea l time 

- Dual l ine DCE over DTE format 
- Perform action on any data pattern 
- Interactive mode 
- Fu l ly configurable, includes cables 
- For I BM/PC/XT/AT or compatibles • Palladian 

Technologies 
Incorporated 

$395.00 
demo $ 1 0  

1 -800-537-5046 (301 )576-0575 

Circle 197 on Reader Service Card 

• Serial, Modem, & Bus 
• Stand Alone Abil ity 

• Laptop & Handheld 
• PC & MAC Cards 

Circle 96 on Reader Service Card 



5-1/4 Inch: 
D IBM PC 
Other disk formats 
available. 
Call toll-free. 

3-1/2 Inch: 
0 Apple Macintosh 
0 Atari ST 
0 Amiga 
0 IBM PS/2 

FOR DIRECT 

ORDERING 

CALL TOLL FREE: 

800-258-5485 

BYTE Program 
Listings on Disk 

BYTE also offers listings in print form. Order 
bound versions of the complete source code listings of pro­
grams excerpted from our articles. Handy for quick reference. 
Order singly or by annual subscription; with or without ac­
companying diskette version. 

Call toll-free for more information: 800-258-5485. 

ORDER FORM: To place your order, fiJI out the card and mall. 

IN USA 
Single Month (1 disk) Annual Subscription (13 disks) 

D Full Text of BYTE $9.95 D Full Text of BYTE $79.95 
D BYTE Listings $9.95 0 BYTE Listings $79.95 
D Best of SIX $9.95 0 Best of SIX $79.95 

D Full Text of BYTE $10.95 0 Full Text of BYTE $89.95 
0 BYTE Listings $10.95 0 BYTE Listings $89.95 
0 Best of SIX $10.95 0 Best of SIX $89.95 

PLEASE COMPLETE IN FULL 

Name 

OUTSIDE USA 
Single Month (1 disk) Annual Subscription (13 disks) 

0 Full Text of BYTE 

0 BYTE Listings 

0 Best of SIX 

0 Full Text of BYTE 

0 BYTE Listings 

0 Best of SIX 

MARCH 

$12.95 D Full Text of BYTE $99.95 
$12.95 D BYTE Listings $99.95 
$12.95 D Best of SIX $99.95 

$13.95 0 Full Text of BYTE $109.95 
$13.95 0 BYTE Listings $109.95 
$13.95 0 Best of SIX $109.95 

• Please indicate the issue date 
below. If you are beginning an an­
nual subscription, note the start­
ing issue. 

Full Text of BYTE 
Month Year __ _ 

Call :  M-F, 8:30 a .m.  to 
4:30 p.m.  Eastern Time 

Address 

City State Zip 

BYTE Program Listings 
Month Year __ _ 

Best of SIX 

(603-924-9281 for New 
Hampshire residents) 

For credit card 
orders only. 

County or Parish Country 

Credit Card # 

Signature 

Please allow 4-8 weeks lor delivery. 

Exp. Date 

Date 

Month Year __ _ 

0 Check enclosed 

0 MasterCard 

0 VISA 

0 U.S. funds enclosed 
(If ordering from outside the 
U.S. please remit in U.S. funds 
drawn on U.S. bank. Thank you.) 



Order BYTE and BIX on disk 
Toda ' 

BYTE Program 
Listings on Disk 

BYTE also offers listings in print form. Onh�r 
bound versions of the complete source code Jistings of pro­
grams excerpted from our articles. Handy for quick reference. 
Order singly or by annual subscription; with or without ac­
companying diskette version. 

Call toll-free for more information; 800-258-5485. 

ORDER FORM: To place your order, fill out the card and mall. 

BUSIN ESS REPLY MAI L 
FIRST CLASS MAIL PERMIT NO. 10 PETERBOROUGH , NH 

POSTAGE WILL BE PAID BY ADDRESSEE 

BYTE & BIX on Disk 
One Phoenix M i l l  Lane 
Peterborough, NH 03458-9990 

l l l  • • • • •  l l  • •  l • •  l . l . l . l  • •  l . l . l  . .  l . l  • •  l . l  • •  l l  • • • • •  l l . l  

N O  POSTAG E 
N ECESSARY 

I F  MAILED 
I N  TH E 

U N ITED STATES 
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:�.·.•,•,•;•;-:-:•:-:-:·:v:-:.-.. :-:.-.. :.;.:v:v:.:-:.-.. :vx.:.:.x.:.:•:-:.:-;.:.-..:-;.:-:-:-:-:·:·:.-,.,:-;,;•:r..:1. � Jade 10 MHz Turbo XT '398 � � 640K Motherboard w/256K RAM � I Floppy Disk Controller a f 140 Watt Power Supply � � 1 01 Enhanced Keyboard � ' � � Monochrome G raphics System '698 � � 640K RAM, 360K Disk Drive � 
� Pr inter Port, Amdek 31 OA Monitor � � 30 MB Hard Disk System . . .  add '298 � � CGA Color System . . . . . . . .  add '1 88 � � EGA Color System . . . . . . . .  add '398 � � VGA Color System . . . . . . . .  add '568 � 
j Jade 12 MHz Turbo 286 ---'898 � t 1 MB Motherboard w/512K RAM � [ 200 Watt Power Supply � } Clock/Calendar f: � Enhanced 1 01 Keyboard � � � � Mono Graphics System __ '1098 *-� 1 .2 MB Floppy Drive & Controller t. � Printer Port, Amdek 31 OA Monitor � � 40 MB Hard Disk System . . .  add '438 � i 12 MHz, 1 MB of RAM . . . . . .  add '148 � 
I Jade 20 MHz Turbo 386 __ 51998 

1 MB of RAM on Motherboard 
1 : 1  Interleave FDD/HD Controller 1 2 Serial, 1 Parallel ,  Clock, Calendar � 101 Enhanced Keyboard 

1 40 MB Mono Graphics System'2388 1 
1 .2 MB Floppy Disk Drive � 40 M B  Hard Disk Drive � 
Amdek 310A Monitor � 

.-,•,•,,_.,._.,,_._. .. ,._...._.;,v..-Hf.IYY...,'Y//.o;r,ti:fi1'.10"..'fl'",o;?;,N.I'IV'Qf�.Q'/'fh'.!'XJoT/FJ. 
Disk D rives 
360K half height . . . . . . . . . . . . . . . .  568 
360K full height . . . . . . . . . . . . . . .  '1 1 8  
TEAC 55 BV . . . . . . . . . . . . • . . . . . .  '78 
1 .2 MB for AT . . . . . . . . . . . . . . . . . .  '88 
3 '12' 720K . . . . . . . . . . . . . . . . . . . . . .  '88 
31'2'' 1 .44 MB . . . . . . . . . . . . . . . . . .  '1 1 8  
5'!.'' ext. 360K for PS/2 . . . .  : . . . .  '21 8 
5'!.'' ext. 1 .2 MB for PS/2 . . . . . . .  '258 
5'!.'' ext. for LapTop . . . . . . . . . . .  '298 

Hard Disk D rives 
1 0 MB w/controller . . . . . . . . . . . .  ' 198 
20 MB w/controller . . . . . . . . . . . .  '268 
30 MB w/controller . . . . . . . . . . . .  '288 
40 MB w/controller . . . . . . . . . . . .  '398 
40 MB for AT . . . . . . . . . . . . . . . . . .  5338 
ST 1 25 20 MB . . . . . . . . . . . . . . . . .  '248 
ST 1 38 30 MB . . . . . . . . . . . . . . . . .  '298 
ST 251 40 MB . . . . . . . . . . . . . . . . .  '368 
ST 251-1 40 MB . . . . . . . . . . . . . . .  '448 
ST 4096 80 M B . . . . . . . . . . . . . . . .  '568 

Tape Back-up 
CMS Jumbo 40 MB XT/AT . . . . .  '298 
XT/AT Kit External . . . . . . . . . . . .  ' 128 
PS/2 Internal Kit . . . . . . . . . . . . . . . .  '58 
PS/2 External Kit . . . . . . . . . . . . . .  ' 128 

Monitors Terminals 
Amdek 310A amber . . . . . . . . . . . . .  '98 WYSE model 30 . . . . . . . . . . . . . . .  '288 
Amdek 41 OA amber . . . . . . . . . . . .  '1 18  WYSE model 50  . . . . . . . . . • . . . . .  '368 
1 4" amber flat screen . . . . . . . . . .  '1 28 WYSE model 85 . . . . . . . . . . . . . . .  '438 
RGB 640 X 240 color . . . . . . . . . . .  '258 
EGA 640 x 350 color . . . . . . • . . . .  '378 
VGA 800 x 560 . . . . . . . . . . . . . . . � . '488 
N EC MultiSync GS . . . . . . . . . . . .  '1 88 
N EC MultiSync II . . . . . . . . . . . . . .  '588 

Joystick 
Kraft 3 button Joystick . . . . . . . . . . ' 19  
Dual Game Port . . . . . . . . . . . . . . . .  ' 1 9  

N EC MultiSync Plus . . . . . . . . . . .  '888 
Mutsubishi Diamond Scan . . . . .  '498 

Plotter 
Roland DXY 885 . . . . . . . . . . . . . . .  '898 

Zenith 1 490 flat screen . . . . . . . .  '61 8 Houston l ntruments . . . . . . . . . . .  Call 
Sony 800 x 600 Mult i  Scan . . . .  '488 Hewlett Packard all models . . . . .  Call 

Keyboards 
84 Key AT-sty le . . . . . . . . . . . . . . . .  '68 
1 01 Key enhanced . . . . . . • . . . . . . .  '78 

Scanner 
Complete Hand Scanner . . . . . .  ' 178 
Logitech Scan Man . . . . . . . . . . . .  '248 

Printers Diamond Flower 3000 . . . . . . . . . .  '1 98 

EPSON LX-800 9 P IN . . . . . . . . . .  '1 88 Hewlett Packard ScanJet . . . . . . .  Call 

EPSON FX-850 . . . . . . . . . . . . . . . .  Call 
EPSON FX-1050 . . . . . . . . . . . . . . .  Call Digitizers 

, 
EPSON EX-800 . . . . . . . . . . . . . . . .  Call Summa Sketch 12 x 12 . . . . . . . . .  378 

EPSON LQ-500 24 PIN . . . . . . . . . '299 !Mouse 
EPSON LQ-850 . . . . . . . . . . . . . . .  Call j

.

Opto-mec

·

h

· 

a 

. . 

n

. 

ical $2 g EPSON LQ-950 . . . . . . . . . . . . . . .  Call iwith Software 
EPSON LQ-1050 . . . . . . . . . . . . . .  Call '!,;,;,;,.;.;,;...;;;..;;..;.;..;,wo;w,;:;,.,;.,;.;,.;.,;_ __ � 
EPSON D FX-5000 . . . . . . . . . . . . .  Call LogiTech 
Okidata 320 . . . . . . . . . . . . . . . . . . .  '348 
Okidata 321 . . . . . . . . • . . . . • . . . . .  '498 
Okidata 390 . . . . . . . . . .  : • . . . . . . .  '498 

LogiMouse Bus . . . . . . . . . . . . . . . . .  '78 
LogiMouse Serial . . . . . . . . . . . . . . .  '78 
LogiMouse Hi-rez . . . . . . . . . . . . . .  '88 

Okidata 391 . . . . . . . . . . . . . . . . . . .  '648 
Okidata 393 . . . . . . . . . . . . . . . . . .  : •948 

Mouse Systems 
PC Mouse with Paint . . . . . . . . . . . .  '88 

Citizen 1 200 . . . . . . . . . . . . . . . . . .  ' 158 
Citizen 1800 . . . . . . . . . . . . . . . . . .  ' 168 

Microsoft 
Mouse w/Paintbrush . . . . . . . . . . . .  '98 

NEC P2200 . . . . . . . . . . . . . . . . . . .  '358 
N EC P5200 . . . . . . . . . . . . . . . . . .  '528 

Mouse w/CAD . . . . . . . . . . . . . . . .  Cal l  
Mouse w/Window . . . . . . . . • . . . .  Call 

N EC P5300 . . . . . . . . . . . . . . . . . . . '698 Complete PC 
· · p bl ,308 

Complete Hand Scanner . . . . . . .  '1 78 
D1conlx 1 50 orta e . . . . . . · · · · ·  

Com Jete FAX 4800 . . . . . . . . . . . .  '298 

ro;i;y;h-;;rp;j;;t;·�······''"''"l g���:::: ��;;:��9 ·M��·hi�� : : :��� 
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(S 'f ) ara e or ena pec1 y 
Hewlett Packard DeskJet 2 way AB . . . . . . . . . . . . . . . . . . . . . .  '28 
Desk Jet . . . . . . . . . . . . . . . . . .  : . . .  '698 3 way ABC . . . . . . . . . . . . . . . . . . . . .  '38 
1 28K PDP Desk RAM . . . . . . . . . . .  '98 4 way ABCD . . . . . . . . . . . . . . . . . . .  '58 
EPSON emulation cartridge . . . . .  '68 5 way ABC DE . . . . . . . . . . . . . . . . . .  '68 
TMS R M/HELV Soft Font . ._ . . . . · '98 Crossover X . . . . . . . . . . . . . . . . . . . .  '68 
I nk cartridge . . 

· 

. .  · . .  · . . . .  · ·  . . . .  ' 19 AutoSwitch 3 way . . . . . . . . . . . .  '1 98 
Hewlett Packard Laser Jet AutoSwitch 6 way . . . . . . . . . . . . . 5248 
Laser Jet I I  . . . . . . . . . . . . . . . . . . . .  Call 
Laser Jet l i D  . . . . . . . . . . . . . . . . . . .  Call Modems 
25 in One Font Cartridge . . . . . . .  '398 
4 MB card w/0 memory . . . . . . . . .  '1 88 
1 MB memory card . . . . . . . . . . . . .  '348 
2 MB memory card . . . . . . . . . . . . .  '648 
4 M B memory card . . . . . . . . . . .  '1 1 48 
Toner cartridge . . . . . . . . . . . . . . . . .  '98 

1 200 internal w/soltware . . . . . . . .  '48 
2400 internal w/soltware . . . . . . . .  '98 
1 200 external . . . . . . . . . . . . . . . . . . .  '88 
2400 external . . . . . . . . . . . . . • . . . .  '1 58 
2400 PS/2 internal . . . . . . . . . . . . .  '1 98 
Intel 2400B for PS/2 . . . . . . . . . . . .  '278 

Intel 
8087 . . . . . . . .  '98 80287-10 . . .  '268 
8087-2 . . . . .  5143 80387-SX . .  '398 
8087-1 . . . . .  ' 198 80387-16  . . .  '398 
80287-6 . . . .  ' 158 30387-20 . . .  '478 
80287-8 . . . .  '228 80387-25 . . .  '598 
Above board PC 64K . . . . . . . . . . .  '268 
Above board 286 51 2K . . . . . . . . .  '468 
I n  board 386 . . . . . . . . . . . . . . . . .  '1 098 

Cables 
6' printer . . . . . . . . . . . . . . . . • . . . . . .  '12 
1 0' printer . . . . . . . . . . . . . . . . . . . . . .  '1 8 
25' printer . . . . . . . . . . . . . . . . . . . . . .  '28 
9' serial . . . . . . . . . . . . . . . . . . . . . . . .  '1 8 
25' serial . . . . . . . . . . . . . . . . • . . . . . .  '28 
50' serial . . . . . . . . . . . . . . . . . . . . . . .  '38 
1 00' serial . . . . . . . . . . . . . . . . . . . . . .  '58 
Keyboard extender . . . . . . . . . . . . .  '1 2 
Monitor extender . . . . . . . . . . . . . . .  ' 16  
Printer extender . . . . . . . . . . . . . . . .  '1 6 

Boards 
Monograph ics w/Parallel . . . . . . . .  '48 
Color G raph ics w/Parallel . . . . . . .  548 
EGA card . . . . . . . . . . . . . . . . . . . . .  '158 
VGA card . . . . . . . . . . . . . . . . . . . . .  '268 
AST EGA Par/Ser/Ciock . . . . . . .  '1 88 
Dual game port . . . . . . . . . . . . . . . . .  ' 19  
XT 1/0 Par/Ser/Cik/Game . . . . . . .  '58 
AT 1/0 Par/Ser/Game . . . . . . . . . . .  '58 
360/720K 1 .2/1 .44 M B  FOG . . . . . .  '48 
AT FDD/HD controller . . . . . . . . .  ' 128 
XT Hard Disk controller . . . . . . . . .  '58 
AST SixPak Plus . . . . . . . . . . . . . . .  '1 1 8  
AST XFormer . . . . . . . . . . . . . . . . .  '578 
Paradise auto EGA 350 . . . . . . . . .  '1 68 
Paradise VGA+ . . . . . . . . . . . . . . . .  '268 
Paradise VGA+ 1 6  . . . . . . . . . . . . . .  '31 8  

Surge Protector 
S. L. Waber 6 outlet . . . . . . • . • . . . .  '1 8 
Isobar 4 outlet . . . . . . . . . . . . . . . . . .  '48 
Isobar 8 outlet . . . . . . . . . . . . . . . . . .  '68 
Isobar modem protector . . . . . . .  '24 

Tripplite Battery Back-up 
450 Watt UPS . . . . . . . . . . . . . . . . .  '398 
750 Watt UPS . . . . . . . . . . . . . . . . .  '498 
1 200 Watt UPS . . . . . . . . . . . . . . . .  '698 

Tripplite Line Stabilizer 
600 Watt LC . . . . . . . . . . . . . . . . . . . .  '98 
1 200 Watt LC . . . . . . . . . . . . . . . . . .  ' 158 
1 800 Watt LC . . . . . . . . . . . . . . . . . .  '1 88 

Accessories 
Kensington Master Piece . . . . . . . .  '88 
M icroSpeed PC-Trac Ball . . . . . . .  '78 
Vertical CPU stand . . . . . . . . . . . . .  '1 8 
Keyboard drawer . . . . . . . . . . . . . . .  '58 
Monitor Tilt-n-Swivel . . . . . . . . . . .  '1 8 4901 W. Rosecrans Ave. Box 5046 

";£i'ii";�go; si04'JADE COMPUTER 
California 

Torrance, Santa Ana, Woodland Hi l ls 
Kearny Mesa, Sunnyvale 

Texas 
Addison, Houston 

Place orders and use our technical support toll free! 

Continental U.S.A. 1 -800-421 -5500 Inside Californ ia  1 -800-262-1 71 0 
Fax machine 1-213-675-2522/AII others 1-21 3-973-7707 

Georgia 
Smyrna 

Arizona 
Phoenix 

Not all items in stock at 
our n ine retail locations. 

MMC We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA. , TX. 
GA. & AZ. residents add sales tax. Prices and 

avai labi l ity subject to change without notice. 
Shipping and hand I ing charges via UPS 
ground 50¢/lb. UPS air '1 .00/lb. Min imum 
charge '4.00. 

M I C R O C O M P U T E n  
MARKETING COUNCil 
. � ... . u .. , , �···�·· • "'"'·•·• · • · 
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EPROM PROGRAMMER 
CROSS ASSEMBLERS 

MODEL 
SX151 

RS232C OR STANO ALONE (all models) , Com­
munication protocol :  XMOOEM, HEX, and BIN. Programs: EEPROMS, 2716 - 27512 and 
CMOS. Programs (w/adapler): 25XX, 27101 
(and above), 6870 1 ,  68705, 68764/6, 8741/2, 
8744, 8748/9, 8751/2, 8755, 87252, and 
CMOS. More available soon. Model SX151 
$214 (assembled with case). Other models 
are available from $49 (kit). 

Cross assemblers by PseudoCode for IBM­
Pes, $50. zao, 1802, 6502, 6800/11213/51819111, 
68000/B/10, 8048/9, 8051/2, 808G'5, 8096, and 
more soon. 

KORE, Inc. 
691 0  Patterson S.E.  
Caledonia, Ml 4931 6 
(616) 791 -9333 

$5 for shipping (USA), plus $3.00 COO. 

Circle 142 on Reader Service Card 

DATA CONVERSION 
SYSTEMS 

9-Track Tape for your PC, AT, 
PS/2, MAC, Sun 

Readlwrite data from nearly any Mainfr.une: IBM, 
DEC, HP, DG, or Honeywell. Runs under MS-DOS, 
Unix, Xenix, MN:, and SunOS. 

a; s•;.;3'12" 
Diskette converter 

for your PC/XT/AT 
Our diskette conversion SVStem can read/write 
and [annat diskettes frnrri . 34. 36, 38, 
AS400, DE 

Circle 173 on Reader Service Card 

Terminal Emulation 

• Tektronix 4105 
• Tektronix 4010/4014 
• VT220, VT102 
• Picture files 
• VGA and EGA support 
• High resolution hardcopy 

VT220 
• VT220, VT102 emulation 
• File transfer 
• 132 column modes 
• Color support 
• Hot key 

• • Diversified Computer Systems, Inc. 
3775 /ris Avenue, Suite 78 
Boulder, CO 80307 (303) 447-9257 
FAX 303-447-7406 

Trademarks: VT102, VT220� DEC: Tektronix - Tektronics Inc. 

Circle 88 on Reader Service Card 

805118052 
BASIC 

COMPI LER! 
MCS BASIC52 rM compatible 

Runs on IBM-PC or compatible 

$ 295.00 
Call Now! 603-469-3232 

TWIX COMPUTERIZED 
CASH REGISTERS 

O
:
�

�
��l��

;
��

;
�PROVIDE 

THE ""-''=�.--�:c·"·,�c C TERMINAL 
WITH THE LOOK AND FEEL OF A CASH REGISTER. 

• 3010 "REGISTER HEAD"- REPLACES THE 
KEYBOARD, MONrrDR, AND PRINTER OF ANY IBM 
XTIAT COMPAnBLE COMPUTER. 

• 3040 "REGISTER TERMINAL"· TV 950 EMULATION 
PLUS DRAWER, MONITOR AND SCANNER COfflROL. 

• 3070 "REGISTER COMPUTER" - STANDALONE IBM 
COMPATIBLE WITH 20 OR 40 AlB HARD DISK DRIVES. 

All MODELS AVAILABLE WITH A VARIETY OF RECEIPT 
PRlNTERS, KEYBOARDS, MONITORS, CASH 
DRAWERS, BAR CODE SCANNERS AND MAG STRIPE 

TWIX INTERNATIONAL CORP. 
4401 S. BROADWAY, ENGLEWOOD, CO 801 10 

(303) 789·5333 

Circle 259 on Reader Service Card 

SAFEWAR£® Insurance provides full 
replacement of hardware, media and 

purchased software. As little as $39/yr. covers: 
• Fire • Theft • Power Surges 

• Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call: 

1-800-848-3469 
In Ohio ca/1 1-614-262-0559 

( a) 
SAFEWARE, The Insurance Agency Inc. 

Circle 225 on Reader Service Card 

• AS 23211EEE 488 Networks 
• Stepping & Servo 

Motor Controls 

• Ruggedized PC's 

• Rack Mtg. 80286 & 80386 
• Laboratory Automation 

• 1 MHZ AID 
• Digital Scopes to 200 MHZ 

• High Speed Bus Adapters 
• Wavelorm Synthesizers 

• Data loggers 

• PC Bus E:{pansion Chassis 
• And Much More 

A How-to-Handbook that 
enables you to conligure the 
BEST products from the world's 

leading PC hardware and 
software vendors into risk free 
tum-key system solutions that 
meet your needs. 

Toll Free Hotline for application 
assistance and convenient one 
slop shopping at competitive 
prices. 1 00% Satisfaction 
Guaranteed. 

Catlorwrlte fora FAEE � handbooktodayl � 
203-786-51 51�· P.O Bo< 9565. Now """'"· CT 06536 

(9:00AM to 5:00PM E.S.T) Fax: 203·786·5023 Telex: 

Circle 73 on Reader Service Card 

51f4" DS/DD sge 
3112" DS/DD 1.09 
LIFETIME WARRANTY 

Price based on quantity of 300 in bulk 
includes Tyvek sleeves and label kits. 

800-222-0490 
I n  NJ 201 -462-7628 

FAX 201 -462-5658 

Circle 164 on Reader Service Card 

Circle 126 on Redder Service Card 



Calit=ornia Digital 
17700 Figueroa Street • Carson, California 90248 

Setter �'f/1 
Than G'.,,. 

' 1119 
Ideal for CAD/CAM Top publishing applications. The Roland 
CD/240 color monitor has a resolution of 720 pixels by 400/480 lines on a 
.31 mm dot pitch 12" non·glare screen. VGA specifications in text mode EGA 
in graphic mode. 
California Digital haS made a special purchase and is able to offer the 
CD/240 EGA/VGA RGB color monitor for only $219. 
Full featured, 132 column, multi-resolution video I card available 
for only $139 additional. Comparable card 

Head Cras]l, Power Spikes or just poor disk maintenance • . •  

Don't loose data because you didn't back up. The All/40 is an 
inexpensive way to save and restore files in the event that your 
data has been distroyed. 
This 40 megabyte half height tape back is manufactured by North 
Americas largest producer of data retrieval equipment. 
No need to purchase a separate tape controller . . .  the ALU40 
attaches directly to your existing lloppy disk controller. Supplied 
software allows your computer to back up any time Day or 
Night. Come back in the morning and 40 megabytes of irreplac­
able data has been stored on one Scotch DC/2000 data cassette. 
Back up entire hard disk, modified files only, or by file name. Loss 
of data is inevitable but when you are backed up on an ALL/40 its 
not a catastrophe. 

TEC501 112 height sgl.side 
TANDON 101/4fullht.96 TPI. 
FUJITSU 5114'' half height 
MITSUBISHI new 501 half ht. 
MITSUBISHI 504A AT comp. 
TEAC FD558V half height 
TEAC FD55FV 96 TPI, half ht. 
TEAC FD55GF for IBM AT 
PANASONIC 455 Half Height 
PANASONIC 475 1 .2 Meg./96 
Switching power supply 
Dual enclosure for 5Y•" drives 

One Two Ten 

49 39 35 
99 89 79 
65 63 57 

1 1 9  1 09 1 05 
1 49 1 39 1 35 

89 85 79 
1 1 9  1 09 1 05 
1 09 1 05 99 
1 09 99 89 
1 1 9 1 1 5  1 09 

49 
59 

3Y•" DISK DRIVES 
SONY MP·53W 720K/Byte 1 29 1 25 1 1 9 
SONY MP·73W, 2 Meg. 1 59 1 49 call 
TEAC 35FN 720 K/Byte 1 29 1 1 9  1 1 5  
TEAC 35HN/30, 2 Meg. 1 59 1 49 1 45 
51/•" form factor kit 20 

8" DISK DRIVES 
QUME 842 double sided 1 89 1 79 1 75 
QUME 841 single sided 1 1 9  1 09 99 
SHUGART 85 1 R dbl. sided 3 1 9  309 299 
REM EX RFD4000 dbl. sided 1 89 1 79 1 65 
OLIVETTI 851 1 89 1 79 1 65 

Hille IIi 
CD-ROM 1491 

Compact disk is a relatively new medium for storage of read·only 
digital data. One removable disk is capable of storing over 500 
megabyte of data on a disk the same size as an audio CD. 

PC Magazine has chosen the NEC-890 best laser printer of the 
ye�r. (Jan. 1 2 ,  1 988). And its obvious why . . .  the printer is Post· 
scnpt, Hewlett Packard, and Apple compatible, and comes stan­
dard With three megabytes of memory. The 890 accepts data from 
parallel, senal and Apple-Talk devices. 

Th� CDR-3500 will install in a PC in the space of one '5V4' drive. 
Eclipse 2000 external system with controller and software, $519. Ot�er COIRO�. Products Available: Sony, Amdek, Toshiba, Panasonic, NEC, 
Ch1non, and FuJ•Isu. NEG has also incorporated 40 built-in fonts along with two paper 

trays 1nto th1s 1ndustnal quality laser printer. Build rDul Own 
t:Dmplller Other Laser Printers Available 

HewleH Packard Laser II, 8 pages per minute . . . . . . . . . 00 . . . . . . . . . . . . $1659 
OMS PS/810 2 Meg., 35 fonts, Postscript 8 pgs 0 0 0 0 0 0  . . . . . . . . . . . . 00 . . 3879 
Apple Laser Wrltter II SE . . .. o o o o  . . . . . . . . . .  oo . . . . . . . . . . . . . .  oo . . . . . . . . . . . . . 1 979 

J, �� Texas lnslruments 2115 Postscrlpt 15 pgs . . . . . . . 0 0  . . . . . . . . 0 0  . . . . . . . . . 5426 or�, NEC 890/XL (new for ::· .. 1 989) 0 0 0 0  . . . . . . . .  o o  .. oo . . . . 00 . . . . o o  . . . . . . . .  o o  . . . call 

AT Clu Only 119 
Finally an affordable 2400 baud modem ... American manufactured, Supra· 
Modem 2400 features the Intel 89026/7 high reliability chip set. Fully Hayes 
compatible, supports "S" registers and all "AT" commands. Status lamps, 
loudspeaker everything you would ever want in an RS-232 modem. 

non-volatile memory stores telephone numbers and user con­I with Bell 1 03/212A and CCITT V.211V.221V.22 bis 
inch metal S139. 

Slsnner Digilizefl 
1119 . ... . I 

The Saba Scanner inputs a printed page in less than three seconds. OCR 
software allows your computer to transfer printed pages into ASCII files or 
directly to spreadsheets and word processing programs. 
Archival data, legal briefs ... No problem. Simply inset the page into the Saba 
and in seconds the document is digested into your computer and ready for 
editing. Limited quantities available. Original price 51299; now only S359. 

California Digital offers over 100 different digitizers. We have two which 
appear to offer the best values. Both are 12" by 12". one thousand line per inch 
resolution, are supplied with four button cursor and stylus. 
The first digitizer is the Genius Tablet priced at only $259. This is a ne\v product 
from KYE of Taiwan. 
The other unit, pictured above, is the Puma Pro manufactured by Hitachi and 
warrantied for ten years. The Puma boast a .0015" repeatability ... only 5359. 

•"'••I , ��r � 169$ 40 Megallyte H111i Di1lt /01 
Forty megabyte mternal hard IJ91 

The H_itachi 672/XD is a four color 1 1  by 1 7  (B size) plotter with 
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RS232C compatible. 
The 672 plots at a fast eight inches per second in axial direction 
and eleven inches at an angle ol45 degrees. The plotter also 
features a self contained digitizing function that allows data to be 
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variety of technical pens are available. 

disk drive, controller and cables 
all for only $397. 
The kit includes the a 40 mil­
lisecond Miniscribe 3650 drive 
and a half slot Western Digital 

Five Inch Winchester Disk Drives 

Price does not Include controller. each two+ 

SEAGATE 225 20 Meg. y, HI. 239 229 
SEAGATE 238 30 Meg. All 259 249 
SEAGATE 251/1 51 M. 28mS. 459 445 
SEAGATE 4096 96 M. 35mS. 659 639 
MINISCRI8E 8425 ·25 M 65ms239 227 
MINISCRIBE3650 50M 61 ms. 419 399 
MINI SCRIBE 6085 90 meg. 795 779 
MINISCAIBE305325 ms. V> hl.459 439 
FUJITSU 2242 55 M. 35mS. 1299 1229 
FUJITSU 2243 86 M. 35mS. 1695 1619 
RODIME R0-204E 53 Meg. 895 859 
MAXTOR XT1140 140 Meg. 1595 1550 
MAXTOR XT2190 192 Meg. 1919 1875 
TOSHIBA MK56 70 M. 30mS. 1 289 1229 
CONTROL DATA WREN "V" call 

• Winchester Controllers for IBM/PC • 
XEBEC 1220 with floppy controller 159 
DTC 5150CX 119 
OMTI 5527 ALL controller 99 
ADAPTEC 2070 ALL controller 99 
ADAPTEC 2372A 1/1 interleal 159 
WESTERN DIGITAL WD/1002WX2 89 
WESTERN DIGITAL 1003WAH orWA2 139 
WESTERN DIGITAL1007/WA2 ESDI 239 

• SCSI/SASI Winchester Controllers • 
XEBEC 1 410A 5v.'' loot print 239 
WESTERN DIGITAL 1002-05E 5v.'' 229 
OMTI 20L 89 

• Winchester Accessories • 
Dual lloppy enc. and powersupply 
Winchester enclosure and supply 
Switching power supply 



WRITE or CAU for YOUR FREE 
COMPREHENSIVE 8 & 8 -
ELECTRONICS CATALOG TOOAYI 
Pages and pages of photographs 
and illustrated, descriptive text 
for B&B's complete line of AS-
232 converters, RS-422 con­
verters, current loop convert-
ers, adapters, break-out box-
es, data switches, data split-
ters, short haul modems, 
surge protectors, and much, 
much more. Most products meet 
FCC Part 15J. Your RS-232 needs 
for Quality, service and competrtive 
prices will be more than met by B&B 
ELECTRONICS. Manufacturer to you, no mid-
dlomanl Money-back guarantee! Same-day 
shipment! One-year warranty on products! 
Technical support is available. 

Write For Your FREE Catalog Today! 

B&B �!�!tr.!!n!�! 
4002C Baker Road, P.O. Box 1040 • Ottawa, IL 61350 

Phone: 815-434-0846 

Circle 39 on Reader Service Card 

PROMPT DELIVERY!! !  
SAME DAY SHIPPING (USUALLY) QUANTITY ONE PRICES SHOWN lor JAN. 29, 1989 

DYNAMIC RAM 
SIMM i'i256Kx36 1 00 ns $750.00 
SIMM l 1,1 1 Mx9 80 ns 425.00 
SIMM 256Kx1 60 ns 1 50.00 
1 Mblt: 1 Mx1 80 ns 36.50 
1 Mblt 1 Mx1 1 00 ns 27.99 
41256 256Kx1 60 ns 1 4.95 
41256 256Kx1 1 00 ns 1 2.75 
51 258 ''' 256Kx1 1 00 ns 1 3.25 
41256 256Kx1 1 20 ns 1 1 .75 
41 264 141 64Kx4 1 20 ns 14.50 

EPROM 
1 28Kx8 200 ns 

64Kx8 200 ns 
32Kx8 1 50 ns 
1 6Kx8 250 ns 

STATIC RAM 
62256P-10 32Kx8 1 00 ns 
6264P-12 8Kx8 1 20 ns 

1 6AP-12 2Kx8 1 20 ns 

I 
MICROPROCESSORS UNLIMITED, INC. 
24,000 S. Peoria Ave., (91 8) 267 4961 BEGGS, OK. 74421 • 
No minimum order. Please note: pr>a�s sublectto c�ngel 
Shipping, insurance extra, u p t o S t  ror paeking materia� 

Circle 168 on Reader Service Card �PROM PROGRAMMER 

• Programs 
276 4 i n !! sec. 

• Rcads, pro­
gr.mts,coptes 
ll\'Cf �75 dt.>­
vicC'S from J5 
mfg's: 2716-
27513,27011, 
68764, 68766, 
2804-28256, etc 

• Optional microcontroller heads support 874x and 87C5\ series 
• Improved design now programs over twice as fast 
• Automatically uses the fastest algorithm recommend� by the 

manufacturer to ensure reliable data slorage 
• Connects \'ia RS-232 to any computer: PC, XT, AT, PS/2, Mac, etc 
• Supports XMODEM/XMODEM CRC protocols & ASCII file ders 
• Supports Intel, Motorola, hex-space, straight hex and binary files 
• Chl"Cksums supported • 8 baud rates to 38..100 
• 30--day money-back guarantee • Col];nes 16 & 32-bit data 
• Engr support team for fast updates • Gold Textool ZIF IC socket 
• One-yCiir Wiirranty (parts and labor) • Same day shipment 
• Toll-fre-e technical support • UV erasers from 534.95 
• Thou"Siinds of satisfied customers attest to the EP·1's great value 
• Low price of $349 includes IBM compatible communications pro­

grilm, user's manual and two free finn ware updilte coupons 

CAI I l ODAY lOR MORE INIO 1-800-225-2102 

BP� 
10681 Haddington 11190, Houston, TX 77043 

(713) 461·9430 FAX (713) 461-741J 

Circle 51 on Reader Service Card 

----3 S_M,_�-��-�_,'QM:....a-�-:-�e-D-is-k-et-te-s--� 
The ultimale in diskette reliability durability and quality. 

#00234 DSDD 48TPI ,jl $s: $1��� 
# 1 2597 DSDD 48TPI .79 2.25 

Preformatted for usa in IBM PC, wrth DOS 2.0 and higher. 
# 1 2 1 00 DSHD IBM PC/AT 1 .39 3.1 5 

3M 3.5" Micro Diskettes 
#1 2042 DS 1 35TPI 

# 1 25 1 3  HD 2.0 MG 

Safe Ust 
$1 .49 $ 4.00 

3.40 1 0. 1 0  

Minimum: 5 0  disks. 1 0  disks/box. 
To l l  F r e e :  1 -800-258-0028 

FREE CATALOG 
Complete Une of OuaHty Supplies For Your Computer. ::!!C Foreign Inquiries Invited. ffi 

Minimum Order $25.00. S&H: (Continental USA) 
$4.00/1 ob disks. Larger quantities shipped 
F.O.B. Grand Rapids, Mi. Inqu ire about terms to 

w,,.,,���-rddlll

t

lof.i.{£ii�

s

�r:�:�����;���s™ 
Michigan: 1-800-632-2468 

'" 61 6·452-3457 • FAX: 61 6-452-491 4  

Circle 206 on Reader Service Card 

Typewriter I nterfaces 
r����� �G�s 

c��v��e��e���rJ�:����:r:. into Printers 

Complete with computer cables and instructions. 
Available for Typewriter Models: 
Adler: 1oos, 1oosxL, 1010, 1 0 1 1 ,1020, toJo, 103SC,toJs 

1 040,310,315,320,325,805,810,825 
Satellite II, Satellite Ill 

Royal: soos,soosxL,sot o,so1 1 ,So2o,soJo,soJsC,soJs 
5040,410,415,420,425,505,51 0,525 
Alpha 2001,Aipha 2002,610,700D,Beta8100,90000 

Sharp: ZX400, ZX500, ZX50S 
Silver Reed: EXSO 
IBM: Serial Send/Receive units lorWheeiWriter 3, 

WheeiWriler 5, Qule!Wriler 7. 
Action Writer I. (Trademarks of IBM Corp.) 

We also design and manufacture Spelling Checkers and 
micro-processor based controllers. ' 

MAStS Systems Inc. 
E.1 1 0  Linwood Ave., Paramus, NJ 07652 

� Tel. (201) 79�7303 wl�@ j,fij�o:;_� .. ·�� .. k)-�F;.:AA:;;-7.(2C:-O'f,1)-'-:440:5,'=-4::'B1::,2-- "� :::..,.-:: 
Circle 155 on Reader Service Card 

Erase or program EPR · 
all in one site 

Erasogram-40'" Mu/tiProgrammer'"/UV Eraser 

• PC Based Menu Driven Software. 
• Supports 24, 28 & 32-pin (E)EPROMs. 

• EPROMs: 2716 up to 27513, plus 27010, 27011, 27C301. 
• EEPROMs: 2816 - 28C256. 

• Fast Programming (2764 - 10 sec.) (27256 - 1 minute). 
• 8, 16 & 32-bit word programming. 

• 60 minute timer {auto shut-off). 
• Holds up to 30 chips. 

• UV indicator. 
• Safety interlock switch. 

• One year warranty. 
• 100% U.S.A. made. 

$345.\!P 

FL: 1-407-994-3520 
FAX: 1-407-994-3615 • TELEX: 4998369 BYTEK 

BYTEK Corporation Instrument Systems Division 
508 N.W. 77th Street 
Boca Raton, FL 33487 

Circle 303. on Reader Service Card 
(DEALERS: 304) 

SINGLE BOARD 
EXPANSION CARD 
- 2 Serial Ports -

CI0703 
The 0703 is a single car ex­
pansion board which implements 
2 serial ports. Option to address 
either port as COM1,  COM2, COM3 
or COM4. Each port can be con­
figured to use IRQ(2), IRQ(3), 
IRQ(4) or IRQ(S). 3.00" x 4.15�' 
circuit board with twd 9-pin "D" 
type connectors. 

Ei Diversified Technology 
Box 748 • Ridgeland MS 39158 
Factory Direct 1 :.a<Kl-443-2667 

VISA • MASTERCARD 

Circle 89 on Reader Service Card 

zso 
HD64180 
MICRIJI'ROCESSIIRS 

Assembler 

·c· compiler 

Real-time kernel 

Emulator 

Prototype board 

Floating point 

Serial driver 

Software and hardware which 

works with the IBM-PC for Z80 I 
HD64180 development: 

C-compiler, complete 

Assembler/linker 

In-circuit Emulator 

Source/symbolic debugger 

Multitasking kernel 

HD64180 serial driver 

Fast floating point package 

Z-World Engineering 
1 340 Covell Blvd. Sui1e 101 

Davis, CA 95616 

$495.00 

$195.00 

$995.00 

$ 1 95.00 

$395.00 

$ 1 50.00 

$150.00 

(916) 753-3722 
Fax: (91 6) 753-5141 

"ZBO Specialists" 
In Germany: 08 1 3 1/1687 

Circle 276 on Reader Service Card 

V2 " NINE TRACK TAPE 1 
DRIVES FOR THE PC 

The TDX 50 '12'' 9'frack tape subsystem is a 
lightweight , heavy duty, highly reliable system de­
signed for office and field applications. It is fully com­
patible with PC's, XT's, AT's and 386's. 

• 50 IPS, True Start/Slop Tape Drive. 
• NRZI/800 & PE/t600 BPI Dual Density Unit. 
• Reel sizes up to 10.5 Inches. 
• On the fly conversion from ASCII/EBCDIC. 
• Disk to tape transfer speed of 2.0 Megabytes/minute. 
• Image and file based back-up. 
• Quick Disconnect cable for multi-CPU applications. 
• Utilizes one slot In your PC, XT, AT or 386. 
• Direct Integration Into MS-DOS. 

Xenlx Driver available. 
• Enter Mainframe Data directly Into Database 

and Spreadsheet. 
• MTBF: Greater than 8400 hours. 

DOS operation using familiar commands. 
Applications programs can be wri1ten with minimal 
effor1. 

Price: $5100 includes all hardware, software, cables 
and table top enclosure. 

Please call Ronald M. Kramer at 
B00-835-3298 or 516-423-3232 

Circle 249 on Reader Service Card 



SPECIAL BUY! 
HAN DSCAN 
by saba'" 
299:;1 

Pagescan 

Don't confuse Hand scan with 
other lowcost scanners on the 
market. ..many deluxe features! 
Never before available at this 
special low price . . .  order now! 

Complete with OCR Software. IBM 
compatible, same engine as PGS 
LS300 & Microtech. Mfg. List $1295 

• ONE YEAR FACTORY WARRANTY • 

We have 1000 units to 
sell... and when they're 
gone, they're gone! This 
popular 1 200 Baud pocket 
modem w/o software has 
never been offered at 
such a low price! 

Circle 37 on Reader Service Card 

mar .. Micro RAM .. 
Expand your PS/2 up to 8Mb 
Reg. Retail $439. 5995 
ACP Sale Price 
# 734-0003 · Whi le Supply 

PARADISEThl • VGA/EGNHDA camp. 269 VGA-PLUS • 2ssK on board • 
the Performance Leader ... Reg. $399, #625-0004. 

• MOT 6888 1 - 1 6  ( 1 6  MHz) Coprocessor. ...  1 88. 
• lntel 80287-6 \8 MHzl Coprocessor ......... 139. 
• DP 8428V-70 Mb RAM Controllerr ...... 14.95 ....__ _ _/ • MOT MC 68766C30 EPROM .................. 29.95 

this has never been offered to the mnJarlrP.ti,�n--... 
channel by IBM"' before ... and we bought 8 big 
truckloads of IBM PC,s, expansion boards, memory 
and over 60,000 rea/ IBM software packages ... First 
come, first served ... call for complete Jist ! 

• IBM XT/286 .. . . . . . . . . . . .  1 395. • I BM Writing Asstnt .1 9.95 
• IBM AT/339(0K) . . . . . . 2295. • I BM Filing Asstnt.. .. 1 9.95 
• IBM PC/3270(1Mb) . 1 295. • I BM Fortran .... ..... . . . 99.95 
• IBM PC/XT268 . . . . . .. . .. 788. • IBM Xenix .. . . . . . . . . . .  11 9.95 
• PC Voice Comm Card 229. • I BM 3270 Emulator 24.95 
• AT Exp Card w/51 2 K  . 149. • I BM 3 1 01 Emulator 69.95 
• Monochrome adaptor .. 49. • IBM Education Series 
• Color adaptor .. . . . . . . . . . . . . .  49. Software, choose ggs 
• AT Prototype board .. .. .. 25. 300 t1tles from ....... . 
• Synchronous Comm ... send for 16 pg. price list! 

adaptor ........................ 49. • Appointment .............. 1 9. 
• 3270 Exp Card, 1 Mb . .  499. • Asset! catalog ............. 1 9. 
• IBM Reporting Asstnt . . 25. • Mailing Labels ............ 1 9. 
• IBM AT 2MbMemory • Data Edition ... . . . . . . . . . . . . .  1 9. 

Expansion Brd w/OK .. . .  69. • IBM DOS 1 .0/3.1 from9.95 

����7 Ex&pangsion Board 
compatibles While 

Unbelievable Supply 
Low Price... •Lasts! 

2K AT Memory Expansion Board/512K . . .  1 49. 

62 5 Complete package . . .  
card plus monilor 

• at one low price! 

Low Cost ... High Quality!!! 
• 800 x 460 Resolution • IBM sollware 
• 640 x 480-16 colors • ATI VGA card 
• 320 x 200-256 colors • VGA, EGA, HDA 

�t800-FONEACP 
800-366-3227 . 714-558-8813 

Customer Service 714-558-1356 
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REMOTE DATA 
ACQUISITION AND 
CONTROL 

� �  \:S1 () 
NEW SERIAL 
PROCESSOR 
HAS BRAIN 

THEA-BUS 
ON NETWORK 

�D-rTTT · · - · · ­
o 6 o o 

ADVANCE IN 
MOTION 
CONTROL 
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A /though affordable, powerful and easy to use, the A-BUS l/0 system until 
recently had a major limitation: it had to be located close to the controlling 
computer. Now two new serial adawers from Alpha Products have 

removed this restricuon. Any computer wd an RS232 port can control the 
A-BUS line of data acquismon and control cards. 
Using standard telephone type cable, the A -BUS system can be located up to 
500 feet away from the computer. With the addftion of a Modem the A-BUS 
system can be controlled from anywhere. As with all A-BUS cards, the adapters 

are easily installed and are programmed using standard commands. 

B esides implementining a full A-BUS on a serial port, the low cost SP- 127 
A-BUS Serial Processor fills a great need in remote data acquisition. It 

includes_a complete BASIC interpreter and can run programs indepen-
dently of the host computer. This distributed processing relieves the host of 

housekeeping chores and low level decision making. The SP-127 can read and 
log data at set inteNafs for later reviewing or recalling at the host's. convenience. 
The Serial Processor, which communicates with any computer through an RS232 

port, includes a complete BASIC interpreter and 32K of memory. Adding a 
Modem turns the SP-127 into a automated remote data and control station. 

U nique features such as the new "Serial Nodes" greatly expand the 
usefulness of the A-BUS. These inexpensive ($49) devices provide the 

ability to connect up to 16 complete A -BUS systems to a single serial port 
on any computer. The node also functions as a repeater to increase the reach of 

the adapter beyond the 500 foot limit 
The nodes work in conjunction with the company's SA- 129 Serial A-BUS 

Adapter. Plant-wide data collection and control will become widespread thanks 
to the system's low cost, outstanding capabilities, and ease of use. 

S eeking new heights in motion control androbotics, Alpha 's Smart Quad 
Stepper Controller outperforms systems costing 5-10 times more. This 

$299 board includes a multitasking microprocessor capable of controlling 
4 stepper motors simultaneously at speeds up to 1000 steps per second. Four 

Axis positioning is perfect for robot arms, positioners, pick and place, etc. 
Commands are intuitive; plain English words and a forgiving syntax make it easy 

to write (and edit) command sequences. Scaling factors allow for meaningful 
units of your choice, and 32 bit floating point arithmetic ensures accurate 
calculations. The "learn" feature involves storing a series of movements so that 
even a complex sequence can be repeated easily. Alpha's engineers thoughtfully 

included direct drivers for small motors, and a variety of inputs �imit switches, 
remote keypad, panic button, etc.). . An SC- 149 can be set up quickly and easily, minimizing development time and 

allowing more effort to be devoted to the rest of the robotic project. 

� ALPHA [fllCff?®(][J©lJ� 
, ,.,., ,_.,,.,, .. c,.,.,, (203) 656·1 806 Danen, CT 06820 
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A-BUS� [i!j}jij@D© 
Classroom to advanced industrial applications. 

Be a Wizard in your Lab, Factory, College, Home ... 
It used to be difficu� and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes � easy to do almost any project you 
can .imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, to sensing switches ... 

Adaptability. The A-BUS is modular, allowing expansion well 
beyond your needs. It works with almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is a breeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A-BUS the first choice in specialized VO. 

NEW: REMOTE A-BUS! Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 
� using phone type cable, or off premises using a modem. Call or 
send lor the new A-BUS Catalog which covers an the products. 

An A-BUS system consists of: • M A-BUS adapter plugged 
into your computer • A cable to connect the adapter to 1 or 2 
A-BUS function cards. • The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 

r---------- 'mportant __________ � 
Aff A-BUS Systems: + Come assembled and tested + Include detailed manuals with schematics 
and programming examples + Can be used w�h almost any language (BASIC. Pascal. C. 
assembler. etc.) using simple 'IN' and 'OUT" commands (PEEK and POKE 011 some computers) 
+ Can grow to 25 cards Qn any combination) per adapter + Provide jumper selectable addressing 
011 each card + Require a single low cost unregulated 12V power supl*f + Ale usualtf shipped 
from stock. (Oiemight service is available.) 

r------- About Alpha Products -----"'\ 
Founded in 1976 for the purpose � developing low cost f/0 devices for personal computers. Alpha 
has grown to serve over 70CXXl customers in over 00 countries. A-BUS users include many d the 
Fortune 500 �BM. Hewlett-Packard. Tandy. Beff Labs. GM ... ) as wen as most major universities. 
A-BUS products are U.S. designed. U.S. biJilt. and serviced worldwide. 

Inputs, Outputs, etc. 
Analog Input: 8 analog Inputs. o-s.tV In 20mV steps (8 bits). 
G-100V range possible. 7500 conversions/Sac. AD-142: $142 

12 Bit A to 0: Analog to digHaf converter. Input range -4V to 
+4V. expandable to 100V. On-bOard amplifier. Resolution 1mV. 
Conversion time 1 �. 1 channel. (Expand to 8 channels with the 
RE-Hi6 card.) AN-146: $153 

Relay Card: 8 indMdualtf controlled industrial relays each with 
status LED's (3A a1 12!Jo/AC contacts. SPSl). RE-140: $142 

Reed Relay Card: 8 reed relays (20mA at sovoc. SPST) . 
lndividualtf controlled and latched. with status L.EDs.RE-158: $10!1 

0/A converter: 4 Channel 8 Bit D/A converter wM output 
� and  separate adjustable references. DA-147: $14i 

24 line m 1/0: Connect 24 input or output signals (Tll O{SoJ 
JeveJs or switches). Variety � modes. (Uses 8255A) DG-148: $72 

Digital Input: 8 O!Xkaftt Isolated inputs. Input can be 5 to 100V voltage JeveJs or switch closures. IN-141: $65 
Digital Output Driver: 8 outputs: 250mA at 12V. Drive relays. 
solenoids. stepper motors. lamps. etc. ST-143: $78 

Clock with Alarm: Powertul clock/calendar. Battery backup. 
Timing to 11100sec. Afanm relay. LED and buzzer. Cl-144: $98 
Touch Tone Decoder: Each tone is converted Into a number 
which is stored 011 the board. PH-145: $87 

A-BUS Prototyplng card: 4x4.5' card. Will accept up to 10 
I.C.s. Wrth power & ground bus. PR-152: $16 

Counter Timer: nvee 16 bit COlliers/timers. Use seperatetf or 
cascade lor long (48 bit) counts. CT-150: $132 

Overseas dl&trlbutora: England: caJdy Science Assoc. Ud.. Merseyside. 051 342 7033. 
Australia: Brumby Technologies Ply. Ud .. NSW. 759 1638. Fnnce: Coserm. Rungis, 46 86 64 75 

Motion Control 
Smart Quad Stepper Controller: The world's finest. 
On board microprocessor controls four motors simunaneoustf. 
Uses simple Engflsh commands like 'MOVE ARM 102 �NCHES) 
LEFT'. For each axis. you control coordinates (absolute or rela­
tive). ramping, speed. untts. scale factors. etc. Many inputs for limn 
swttches. etc. On the fly reporting of speed, posHion ... BuiH In 
drivers for small motors (such as MD-1 03 or 1 05). SC-149: $299 
Options: ... 5 amp/phase power booster for 1 motor: PD-123: $49 
... Remote "teach' keypad for direct motor conlrol: RC-121: $54 

Stepper Driver Kit: For experimenting wtth stepper motors. 
lncludes 2 M0-103 motors and a ST-143 dual driver PA-18t: $99 
Stepper Motors: (4 phase. unipolar) 
YQ-103: 2'!.' dia. v• shalt. 7.5"/step. 12V. 5 oz-in torque. $15 
loi0-104: 2' dia. y,· shalt. 1.SO/step. sv. 60 oz-in torque. $45 
Y0-105: 1.r square. 2" shaft. 3.75'/step. 12V. 6 oz-in. $15 

A-BUS Adapters 
... can address 64 ports and control up to 25 A-BUS cards. 
... Require one cable. Motherboard required for more t11an 2 cards. 

A-BUS Parallel Adapters for: 
IBM PCIYJ/AT & compatibles. Uoooonotilollorlongti AR-133: $69 
Appll ll.ll+,lle 1\ovo...,.., ti lnllde. AR-134: $52 
Commodore 64,128 f\ovi ...,Eipnlon Paton bd. AR-139: $48 
TRS-80 Model 102.200 Uoes40pln 'St*nbuo'. AR-136: $76 
Model 100 (randy portable) 1\ovo...,ooclc.ton bob. AR-135: $75 
TRS-80 Modei 3.4.40Y-cabio -150plnbusiiUIOd. AR-132: $54 
TRS-80 Model l PUp m 40 p1n e>pnion bus. AR-131: $39 
Tandy Color Computers As ACihlct Upok or Y-cabio AR-138: $49 

A-BUS Cable: Necessary to connect 8Irf parallel adapter to 
one A-BUS card or to fvst �d. 50 pin. 3 ft. CA-163: $24 
Special Cable for two A-BUS cards CA-162: $34 
Serial Adapter: Connect A-BUS systems to any RS-232 port 
Allows up to 500 fl from computer to A-BUS. SA-129: $149 

Serial Node: To connect additional SA-129/A-BUS systems to 
a single RS232 serial port (max 16 nodes). SN-128: $49 

Serial Processor: same as above plus buiH in BASIC for off­
line monHoring. Jogging. decision making. etc. SP-127: $189 
Use SA-129 or SP-127 with modemS for remote data acquisition. 

Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
frame with card guides. A sixth connector allows (using cables CA-
161: $12) additional Motherboards to be added. MB-120: $108 

Power Supply: Power pack for up to 4 cards. PS-126: $12 

Complete Catalog Available 
For Orders and Info call (203) 656-1 806 
Weekdays from 9 to 5 EST or FAX 203 656-Q756 

0«Jer1nQ lnlonnatlon: We accept V'IS8. Mastercard, Checks. and M.O. C.O.D. is $4 extra 
Purchase orders are subjea to Cfeclil app!CHal. CT tesklents add 7.5% sales tax. 
Shipping: $4 per order (usualtf UPS ground). UPS 2nd Day Air: $4 extra Next Day service 
available. Canada: $6 per order (Airmail). Olmte US 8/ld Canada: Add 10% � order total. 
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§"T A TIC RAM§" DYNAMIC RAM§" EPROM§" 
PART SIZE SPEED PRICE PART 

21 1 2  256x4 450ns 2.99 411 6-200 
2n4 1 024x4 450ns .99 41 1 6-150 
211 4L-2 1024x4 200ns 1.49 MK4332 
TC5516 2048x8 250ns 3.95 4164-150 
TMM201 6-200 2048x8 200ns 3.25 4164-120 
TMM2016-150 2048x8 150ns 3.29 4164-100 
TMM2016-100 2048x8 lOOns 4.29 TMS4164 
HM61 1 6-4 2048x8 200ns 4.95 TMS4416 
HM6116-3 2048x8 1 50ns 5.95 41 1 28-150 
HM6116-2 2048x8 120ns 6.45 TMS4464-15 
HM611 6LP-4 2048x8 200ns 5.95 TMS4464-1 2  
HM611 6LP-3 2046x6 1 5Dns 6.45 41256-150 
HM611 6LP-2 2048x8 120ns 6.95 41256-120 
HM6264LP-15 81 92x8 1 50ns 9.95 41256-100 
HM6264LP-12 61 92x6 1 20ns 1 0.95 41 256-60 
HM43256LP-15 32768x8 1 50ns 12.95 HM51258-100 
HM43256LP-12 32768x8 120ns 14.95 1 MB-120 
HM43256LP-10 32766x6 lOOns 19.95 1 MB-100 

MICROPROCE!i!iOR!i 
6500 BODO Bi!!DD 

6502 2.25 6031 3.95 6253 1 .59 
6502A 2.69 6035 1.49 6253-5 1.95 
6502B 4.25 6039 1 .95 6254 2.79 
65C02" 7.95 6052AH 6255 1.99 
6520 1.65 BASIC 34.95 6255-5 2.49 
6522 2.95 6060 2.49 6256 1 5.95 
6522A 5.95 6065 1.95 6257 2.25 

6526 1 3.95 6065A-2 3.75 6257-5 2.49 
6532 5.95 6066 6.49 6259 . 1.95 
6545A 3.95 6066 5.99 6259-5 2.29 
6551 2.95 8088-1 12.95 6272 4.39 
6551A 6.95 6066-2 7.95 6274 4.95 
6561 14.95 6155 2.49 6275 1 6.95 
" CMOS 81 55-2 3.95 6279 2.49 

8156 2.95 6279-5 2.95 

fiB DO 8741 9.95 6262 3.95 

8742 29.95 6263 3.95 
6600 1.95 6746 7.95 6264 2.25 
6602 2.95 6749 9.95 6266 3.95 
6603 3.95 6755 14.95 6267 3.95 
6609 2.95 60266 79.95 6266 4.95 
66B02 3.95 60266-6 249.95 
66B09 5.99 60266-1 0 79.95 Z-BD 6609E 2.95 
66B09E 5.49 

Bi!!DD 
Z60-CPU 1.25 

6606 2.49 Z60A-CPU 1.29 
6610 1 .95 6203 0.00 Z60B-CPU 2.75 
6620 2.95 6205 3.29 Z60A-CTC 1.69 
6621 1.25 6212 1 .49 Z60B-CTC 4.25 
66821 1 .65 6216 1 .49 Z60A-DART 5.95 
6640 3.95 6224 2.25 Z60B-DART 6.95 
6645 2.75 6226 1.69 ZBOA-DMA 5.95 
66B45 . 4.95 6226 2.25 Z60A-PIO 1 .69 
6647 4.75 6237 3.95 Z60B-P10 4.25 
6650 1.95 6237-5 4.75 Z60A-SIOIO 5.95 
66B50 1.75 6236 4.49 Z60B-SIOIO 1 2.95 
6652 4.95 6243 1.95 Z60A-SI011 5.95 
6663 22.95 6250 6.95 Z60A-SIOI2 5.95 
66000 9.95 6251 1 .29 Z60B-SI0/2 12.95 
66020 169.95 6251A 1 .69 Z6671 BASIC 9.95 

LINEAR CUMPDNENT!i 
TL071 .69 LM360 .69 

TL072 1.09 LM363 1.95 

TL074 1.95 LM366 .89 

TL061 .59 LM393 .45 

TL062 .99 LM394H 5.95 

TL064 1.49 LM399H 5.95 

lM301 .34 TL494 4.20 
LM309K 1.25 Tl497 3.25 

LM310 1.75 NE555 .29 

LM311 .59 NE556 .49 

LM31 1 H  .69 NE556 .79 

LM31 1 K  3.49 NE564 1.95 

LM312H 1 .75 LM565 .95 
LM317T .69 LM566 1.49 

LM316 1.49 LM567 .79 

LM319 1 .25 NE570 2.95 
LM323K 3.49 NE590 2.50 

LM324 .34 NE592 .96 

LM331 3.95 LM723 .49 

LM334 1.19 LM733 .96 

LM335 1 .79 LM741 .29 

LM336 1 .75 LM747 .69 

LM338K 4.49 MC1330 1 .69 

LM339 .59 MC1350 1.19 

LF347 2.19 LM1458 .35 

LF353 .59 LM1466 .49 

LF356 .99 LM1 469 .49 

LF357 .99 LM1496 .65 
LM356 .59 ULN2003 .79 
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XR2206 3.95 
XR2211 2.95 
LM2917 1.95 
CA3046 .69 
CA3146 1 .29 
MC3373 1 .29 
MC3470 1.95 
MC3460 8.95 
MC3467 2.95 
LM3900 .49 
LM3909 .96 
LM3911 2.25 
LM3914 1 .69 
LM3915 1.69 
MC4024 3.49 
MC4044 3.99 
RC4136 1.25 
RC4556 .69 
LM1360 1 .49 
75107 1 .49 
75108 1.49 
751 1 0  1 .95 
75150 1 .95 
75154 1.95 
75166 1.25 
75169 1.25 
75451 .39 
75452 .39 
75477 1 .29 

SIZE SPEED PRICE PART SIZE SPEED 

1 6364x1 200ns .69 2706 � 024x8 450ns 

1 6384x1 1 50ns .99 2716 2046x6 450ns 

32768x1 200ns 6.95 2716-1 2048x8 350ns 

65536x1 1 50ns 2.69 2732 4096x6 450ns 

65536x1 120ns 3.19 2732A 4096x8 250ns 

65536x1 lOOns 3.95 27C64 81 92x8 250ns 

65536x1 1 50ns 2.69 2764 81 92x8 450ns 

1 6384x4 1 50ns 6.95 2764-250 8192x8 250ns 

131 072x1 1 5Dns 5.95 2764-200 6192x6 200ns 

65536x4 1 5Dns 1 0.95 MCM66766 81 92x8 350ns 

65536x4 1 20ns 1 1 .95 27126 16364x6 250ns 

262144x1 150ns 1 2.45 27126A-200 16364x6 200ns 

262144x1 120ns 1 2.95 27C256 32768x8 250ns 

262144x1 lOOns 1 3.45 27256 32768x8 250ns 

262144x1 SOns 1 3.95 27256-200 32768x8 200ns 

262144x1 lOOns 1 3.95 27512 65536x8 250ns 

1 048576x1 120ns 34.95 27C512 65536x6 250ns 

1 048576x1 lOOns 37.95 27C101-20 131 072x8 20Dns 

PRICES • 

HIGH·YECH 
SPO"fi.IGI\,T 

HIGH §PEED CMU!i 
RUNS COOLER, FASTER AND USES LESS POWER! 

611C86 MICROPROCESSOR $1 3.95 
611C86 MICROPROCESSOR $12.95 
62C51A COMMUNICATIONS INTERFACE UART $3.95 
62C53-5 INTERFACE TIMER $3.95 
62C54 INTERVAL TIMER $6.95 

V-i!O !iERIE!i 
SPEED UP YOUR PC BY 10% TO 40%! 

• HIGH SPEED ADDRESS CALCULATION IN HARDWARE 
• PIN COMPATIBLE WITH 8086 • LOW POWER CMOS 
• SUPERSET OF 8086 INSTRUCTION SET 
V20" S MHz 6.95 V20" 6 MHz 1 0.95 
V20" 10 MHz 12.95 V30 6 MHz 13.95 

!iiMM MUUUL.E!i 
41256A6B-15 256K x 6-BIT FOR MAC 1 50ns $69.00 
41256A6B-12 256K X 6-BIT FOR MAC 120ns 99.00 
41256A6B-10 256K x 6-BIT FOR MAC l OOns 129.00 

41256A9B-15 256K X 9-BIT FOR PC 1 50ns $119.00 
41256A9B-12 256K X 9-BIT FOR PC 1 20ns 129.00 
41256A9B-10 256K X 9-BIT FOR PC lOOns 139.00 
41256A9B-80 256K X 9-BIT FOR PC 611ns 1 59.00 
42100A9B-10 1 MB X 9-BIT FOR PC lOOns 529.00 
421 OOA9B-80 1 MB x 9-BIT FOR PC 'sons 599.00 

PAL§ !!iTARTER KIT 
16L6 $2.95 20R4 $4.95 EASY TO USE CUPL 

16R6 2.95 20R6 4.95 STARTER KIT. 

16R6 2.95 20R6 4.95 PROGRAMS ALL THE 

16R4 2.95 20X6 4.95 PAL DEVICES AT LEFT. 

20L6 4.95 MCT-PAL-SOFT 99.95 

HlliH !iPEED CMD!i LDliiC 

74HCOO .21 74HC244 .65 74HCT136 .35 
74HC04 .25 74HC245 .65 74HCT139 .55 
74HC06 .25 74HC273 .69 74HCT157 .59 
74HC14 .35 74HC367 .69 74HCT161 .79 
74HC32 .35 74HC373 .69 74HCT240 .69 
74HC74 .35 74HC390 .79 74HCT244 .69 
74HC138 .45 74HC374 .69 74HCT245 .99 
74HC139 .45 74HC4040 .69 74HCT273 .99 
74HC154 1 .09 74HCTOO .25 74HCT373 .99 
74HC157 .55 74HCT04 .27 74HCT374 .99 
74HC161 .65 74HCT06 .25 74HCT393 .99 
74HC164 .65 74HCT32 .27 74HCT4040 .99 
74HC175 .59 74HCT74 .45 74HCT4060 1 .49 

!iTANDARD CMD!i WliiC 
4001 .19 4026 .65 4069 .19 
4011 .19 4040 .69 4070 .29 
4013 .35 4042 .59 4081 .22 
4015 .29 4044 .69 4093 .49 
4016 .29 4046 .69 14411 9.95 
4017 .49 4047 .69 14433 14.95 
4018 .69 4049 .29 14497 6.95 
4020 .59 4050 .29 4503 .49 
4021 .69 4051 .69 4511 .69 
4023 .25 4052 .69 4518 .65 
4024 .49 4053 .69 4526 .79 
4025 .25 4060 .69 4536 .95 
4027 .39 4066 .29 4702 9.95 

Vpp PRICE 

25V 4.95 
25V 3.49 
25V 3.95 
25V 3.95 
21V 3.95 

12.5V 4.95 
1 2.5V 3.49 
1 2.5V 3.69 
1 2.5V 4.25 

21V 1 5.95 
12.5V 4.95 
12.5V 5.95 
12.5V 7.95 
1 2.5V 5.95 
12.5V 7.95 
1 2.5V 1 1 .95 
12.5V 12.95 
1 2.5V 34.95 

74LSOO .16 
74LS01 .16 
74LS02 .17 
74LS03 .16 
74LS04 .16 
74LS05 .16 
74LS06 .16 
74LS09 .16 
74LS10 .16 
74l511 .22 
74l512 .22 
74LS13 .26 
74l514 .39 
74LS15 .26 
74LS20 .17 
74l521 .22 
74LS22 .22 
74LS27 .23 
74LS26 .26 
74LS30 .17 
74LS32 .16 
74LS33 .26 
74LS37 .26 
74LS38 .26 
74LS42 .39 
74LS47 .75 
74LS46 .65 
74LS51 .17 
74l573 .29 
74LS74 .24 
74LS75 .29 
74LS76 .29 
74LS63 .49 
74LS65 .49 
74LS66 .22 
74LS90 .39 
74LS92 .49 
74LS93 .39 
74LS95 .49 
74LS107 .34 
74LS109 .36 

CO·PROCE§"§"OR§" 
8087 5 MHz 99.95 

8087-2 6 MHz 1 59.95 

8087-1 10 MHz 229.95 

611267 6 MHz 179.95 

611267-8 B MHz 249.95 

611267-10 10 MHz 309.95 

611387-1 6 1 6 MHz 499.95 
611387-SX 1 6 MHz 599.95 

611387-20 20 MHz 799.95 

611387-25 25 MHz 999.95 #� \ infef � • .  :,r t 5 YEAR 
WARRANTY 

74LS1 1 2  .29 74l5241 .69 
74LS122 .45 74LS242 .69 
74LS123 .49 74LS243 .69 
74l5124 2.75 74LS244 .69 
74LS125 .39 74LS245 .79 
74LS126 .39 74l5251 .49 
74LS132 .39 74LS253 .49 
74LS133 .49 74LS257 .39 
74LS136 .39 74LS256 .49 
74LS138 .39 74LS259 1.29 
74l5139 .39 74LS260 .49 
74L5145 .99 74LS266 .39 
74LS147 .99 74l5273 .79 
74L5148 .99 74LS279 .39 
74L5151 .39 74LS260 1.96 
74LS153 .39 74LS263 .59 
74LS154 1.49 74LS290 .69 
74LS155 .59 74LS293 .69 
74LS156 .49 74LS299 1.49 
74LS157 .35 74LS322 3.95 
74LS156 .29 74LS323 2.49 
74l5160 .29 74LS365 .39 
74l5161 .39 74LS367 .39 
74LS162 .49 74LS366 .39 
74LS163 .39 74LS373 .79 
74LS164 .49 74LS374 .79 
74LS165 .65 74LS375 .95 
74L5166 .95 74LS377 .79 
74LS169 .95 74LS390 1.19 
74LS113 .49 74LS393 .79 
74l5174 .39 74l5541 1 .49 
74LS175 .39 74LS624 1.95 
74LS191 .49 74LS640 .99 
74LS192 .69 74LS645 .99 
74LS193 .69 74LS670 .69 
74LS194 .69 74LS662 3.20 
74LS195 .69 74LS666 2.40 
74LS196 .59 74LS763 22.95 
74LS197 .59 25LS2521 2.60 
74LS221 .59 26LS31 1.95 
74LS240 .69 26LS32 1.95 

7400 !iERIE!i 
7400 74121 .29 74F240 1 .29 

7400 .19 74123 .49 74SOO .29 
7402 .19 74125 .45 74S02 .29 
7404 .19 74150 1 .35 74S04 .29 
7406 .29 74151 .55 74S06 .35 
7407 .29 74153 .55 74S10 .29 
7408 .24 74154 1.49 74S32 .35 
7410 .19 74157 .55 74$74 .49 
7411 .25 74159 1.65 74S66 .35 
7414 .49 74161 .69 745 1 1 2  .50 
7416 .25 74164 .65 74S124 2.75 
7417 .25 74166 1.00 745138 .79 
7420 .19 74175 .69 74S153 .79 
7430 .19 74367 .65 74S157 .79 
7432 .29 

74F/74!i 
74S156 .95 

7436 .29 74S163 1.29 
7442 .49 74FOO .35 745175 .79 
7445 .69 74F02 .35 745195 1 .49 
7447 .69 74F04 .35 745240 1.49 
7473 .34 74F06 .35 74S241 1.49 
7474 .33 74F10 .:is 74S244 1 .49 
7475 .45 74F32 .35 745280 1.95 
7476 .35 74F64 .55 74S267 1 .69 
7463 .50 74F74 .39 745288 1.69 
7485 .59 74F66 .55 74S299 2.95 
7566 .35 74F138 . . 79 74S373 1.69 
7469 2.15 74F139 .79 74S374 1 .69 
7490 .39 74F253 .69 745471 4.95 
7493 .35 74F157 .69 745571 2.95 
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32.768 KHz .95 
1.0 MHz 2.95 
1.8432 2.95 
2.0 1.95 
2.4576 1.95 
3.579545 1.95 
4.0 1.95 
5.0 1.95 
5.0688 1.95 
6.0 1.95 
6.144 1.95 
8.0 1 .95 
10.0 1 .95 
10.738635 1.95 
12.0 1 .95 
14.31818 1 .95 
16.0 1.95 
18.0 1.95 
1 8.432 1.95 
20.0 1.95 
22.1184 1 .95 

1n1 4.95 
1791 9.95 
1793 9.95 
1795 12.95 
1797 12.95 
2791 19.95 
2793 19.95 
2797 29.95 
8272 4.39 
UPD765 4.39 
MB6876 12.95 
MBBBn 12.95 
1691 6.95 
2143 6.95 

1.0MHz 5.95 
1 .8432 5.95 
2.0 5.95 
2.4576 5.95 
2.5 5.95 
4.0 4.95 
5.0 4.95 
5.0688 4.95 
6.0 4.95 
6.144 4.95 
8.0 4.95 
10.0 4.95 
12.0 4.95 
14.31818 1 .95 
15.0 1.95 
16.0 4.95 
18.432 4.95 
20.0 4.95 
24.0 4.g5 

INTER!i/l. 
ICL7107 10.95 
ICL7660 1.99 
ICL8038 3.85 
ICM7207A 5.95 
ICM7208 15.95 

UART!i 
AYS-1013 3.95 
AY3·1015 4.95 
TR1602 3.95 
2651 4.95 
IM6402 3.95 
IM6403 9.95 
INS8250 6.95 

ADC0804 2.99 
ADC0809 3.85 
DAC0800 3.29 
DAC0808 1 .95 
DAC1022 5.95 
MC1408L8 1.95 
8T28 1.29 
8T97 .59 
DP8304 2.29 
9334 1 .75 
9368 2.85 
96()2 .69 
ULN2003 .79 
MAX232 7.95 
MC3470 1 .95 
MC3487 2.95 
AY5-3600 

PRO 

7805T .49 7812K 
7808T .49 7905K 
7812T .49 7912K 
7815T .49 78L05 
7905T .59 78L12 
7908T .59 79L05 
7912T .59 79L12 
7915T .59 LM323K 
7805K 1.59 LM338K 

!iDWER !iT AT/ON 

ULAPPROVED 

• HEAT SETTING ADJUSTS 
• TIP TEMPERATURE 

READOUT 
• REPLACEMENT TIPS 

AVAILABLE @ $2.95 
1 6S-3C 

IDC CDNNECTDR!i/RIBBDN CABLE 
DESCRIPTION 

SOLDER HEADER 
RIGHT ANGLE SOLDER HEADER 

WIREWRAP HEADER 
RIGHT ANGLE WIREWRAP HEADER 

RIBBON HEADER SOCKET 
RIBBON HEADER 

RIBBON EDGE CARD 
10' PLASTIC RIBBON CABLE 

ORDER BY 
10 20 

IOHxxS .82 1.29 
IDHxxSR .85 1.35 
IOHxxW 1 .86 2.98 
IDHxxWR 2.05 3.28 
IDSxx .63 .89 
IDMxx - 5.50 
IDExx .85 1.25 
RCxx 1 .60 3.20 ------

CONTACTS 
26 34 40 

1 .68 2.20 2.58 
1 .76 2.31 2.72 
3.84 4.50 5.28 
4.22 4.45 4.80 

.95 1 .29 1.49 
6.25 7.00 7.50 
1.35 1.75 2.05 
4.10 5.40 6.40 

FOR ORDERING INSTRUCTIONS. SEE D·SUBMINIATURE CONNECTORS BELOW 

D-§UBMINIATURE CONNECTOR§ 
DESCRIPTION ORDER BY CONTACTS 

9 15 19 25 37 
SOLDER CUP MALE DBxxP .45 .59 .69 .69 1.35 

FEMALE DBxxS .49 .69 .75 .75 1.39 --
RIGHT ANGLE MALE OBxxPR .49 .69 .79 2.27 

PC SOLDER FEMALE DBxxSR .55 .75 .. .85 2.49 
WIREWRAP MALE DBxxPWW 1.69 2.56 3.89 5.60 

FEMALE DBxxSWW 2.76 4.27 .. 6.84 9.95 
IDC RIBBON CABLE MALE IOBxxP 1.39 1 .99 .. 2.25 4.25 

FEMALE IOBxxS 1.45 2.05 .. 2.35 4.49 
HOODS METAL MHOOOxx 1.05 1.15 1.25 1.25 

PLASTIC HOODxx .39 .39 .. .39 I .69 
ORDERING INSTRUCTIONS. 

INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED ·xx· OF THE 'ORDER BY' 
PART NUMBER LISTED. EXAMPLE :  A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE 
DB15PR MOUNTING HAROWARE 59t 

IC §OCKET§IOIP CONNECTOR§ 
DESCRIPTION ORDER BY CONTACTS 

APPLE TYPE SUPPLY PRDTDTYPE CARD!i 

• WITH APPLE CONNECTOR FR-4 EPOXY GLASS LAMINA TE WITH GOLD PLATED EDGE· 
CARD FINGERS AND SILK SCREENED LEGENDS. • +5V @ 6A, +12V @ 3A, 

·5V @ 1A, ·12V@ 1A 
.. 

·-- - *.DR t"""'·""r PS-A $49.95 

FLOPPY DRIVE SUPPLY i i I • +5V@ 2.5A, +12V @ 2A, 
·12V @ .1A 

• +5V @ 5A, IF +12 NOT USED . . }J PS-ASTEC $24.95 
FOR XT ' 1.)11!1 

36 WATT POWER SUPPLY JDR-PR1 
JDR-PR2 

WITH +5V AND GROUND PLANE 27.95 
AS ABOVE WITH l/0 DECODING LAYOUT29.95 

FOR PS/2 

• +5V @2.5A, + 12V @1.5A 
• 3 PIN INPUT, 6 PIN OUTPUT 
• SELECTABLE 1 10V-220V JDR-PR32 32 BIT PROTOTYPE CARD 69.95 
PS-3045 $12.95 JDR-PR16 1 6  BIT WITH 1/0 DECODING LAYOUT 49.95 

144 WATT MICRO SUPPLY 
JDR-PR16PK PARTS KIT FOR JDR·PR16 ABOVE 1 5.95 
JDR-PR16V 16 BIT FOR VIDEO APPLICATIONS 39.95 

• +5V@ 18A, +12V @ 4A, 
·12V @ 500MA 

PS-1554 

50 
3.24 
3.39 
6.63 
7.30 
1 .69 
8.50 
2.45 
7.50 

50 
1.85 
2.29 .. 

.. 

.. 

.. 

.75 

SNAP APART TO MAKE ANY SIZE 
HEADER, ALL WITH . 1 '  CENTERS 

1 x40 STRAIGHT LEAD .99 
1 x40 RIGHT ANGLE LEAD 1.49 
2x40 2 STRAIGHT LEADS 2.49 
2x40 2 RIGHT ANGLE LEADS 2.99 

EPROM ERA!iER!i 

§PECTRONIC§ CDRPORATIDN 

• SHIRT POCKT SIZE! • ERASES 
MOST EPROMS/EPLD'S IN 3 MINUTES 
• ALL SIZES UP TO 4 AT A TIME 
DATARASE II 

LONG-LASTING 6 VOLT 
BATTERY FOR 286 AND 
386 PCS--MOUNTS JUST 
ABOUT ANYWHERE! 

• MOTHERBOARD 
CONNECTOR 

• ADHESIVE VELCRO 

LI;��.;��-��
TRI

� 1.95 e:::.��tJ 
COIN TYPE 

BATTERY 

FOR AT 

EXTENDER CARO!i 

FOR PROTOTYPEDEBUGGING, TESTING 
AND TROUBLESHOOTING. 

EXT -8088 XT COMPATIBLE 
EXT -80286 AT COMPATIBLE 
EXT-16 MICROCHANNEL16 BIT 69.95 
EXT-32 MICROCHANNEL 32-BIT 99.95 

1 360 TIE PTS 
1660 TIE PTS 
2390 TIE PTS 
3220 TIE PTS 

12.95 
19.95 
24.95 
34.95 

• 62 CLEARLY LABELLED BUS I 
• ACCEPTS UP TO 24 14-PIN ICS 
• 1 940 TIE POINTS • EXTERNAL 
FEMALE DB25 D·SUB CONNECTOR 
UP-604 $49.95 

liENDER CHANiiER!i 

GENDER-FF FEMALE-FEMALE 7.95 
GENDER-MM MALE-MALE 7.95 
GENDER-MF MALE-FEMALE 7.95 
GENDER-NM NULL MODEM 6.95 
GENDER-JB JUMPER BOX 6.95 
GENDER-MT MINITESTER 14.95 
GENDER-VGA DB9-DB15 1 9.95 
GENDER-9-25 DB9-DB25 4.95 

R!i-i!3i! 

BREAKOUT BOX 

8 1 4  1 6  18 20 22 24 28 40 

!iHDRT/Nii 

BWCK!i 

5/ ... 00 LITHIUM-3V 1 .95 
FOR TROUBLESHOOTING 
SERIAL COMMUNICA TIONS 

SOLDERTAIL SOCKETS xxST .11 . 1 1  . 1 2  
WIREWRAP SOCKETS xxww .59 .69 .69 ���KETS 

ZIFxx - 4.95 4.95 
AUGATxxST .62 .79 .89 

TOOLED WW SOCKETS AUGATxxWW 1.30 1.80 2.10 
COMPONENT CARRIERS ICCxx .49 .59 .69 
DIP PLUGS IDC) IOPxx .95 .49 .59 
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.15 .18 .15 .20 

.99 1 .09 1.39 1 .49 - 5.95 - 5.95 
1.09 1.29 1 .39 1.49 
2.40 2.50 2.90 3.15 

.99 .99 .99 .99 
1.29 1.49 .85 

.22 .30 
1 .69 1 .99 
6.95 9.95 
1 .69 2.49 
3.70 5.40 
1.09 1.49 
1 .49 1 .59 

• OPEN/CLOSE INDIVIDUAL 
CIRCUITS 

• 20 JUMPERS CROSS-
CONNECT ANY 2 __ "'<1-..,�1'---. 
CIRCUITS 

• 10 LEOS SHOW 
CIRCUIT ACTIVITY 

GENDER-80 34.95 
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• AUTO DIAU ANSWER 
• SELF TEST ON POWER-UP 
• FULL OR HALF DUPLEX 
• TOUCHTONE OR PULSE DIALING 
• HAYES & BELL SYSTEMS COMPATIBLE 
• MIRROR I I  COMMUNICATIONS SOFTWARE INCLUDED 
PR0-241 $1 29.95 
PR0-121 1200 BAUD 112 CARD $69.95 
PR0-24M 2400 BAUD FOR PS/2 $249.95 

EXTERNAL i!400 BAUD 
• 240011 200/300 HAYES COMPATIBLE 
• 8 EASY-TO-READ STATUS LED'S 
• CALL PROGRESS MONITORING & ADJUST ABLE VOLUME 
• 2ND PHONE JACK FOR VOICE COMMUNICATIONS 
• REQUIRES SERIAL PORT & CABLE (OPTIONAL) 
PR0-24E $1 69.95 
PR0-12E 1200 BAUD EXTERNAL $99.95 

APPLE/MACINTOSH MODEM§ 
MACINTOSH 2400 BAUD EXTERNAL AS ABOVE WITH 
CABLE AND PROCOM·M SOFTWARE 
PR0-24EM 
PR0-24A APPLE I I  2400 BAUD MODEM 
PR0-12A APPLE 1 1 1 200 BAUD MODEM 

POCKET MODEM 

!/igggs 

YOU'LL NEVER 

KEYBOARD§ 

$199.95 
$179.95 
$1 39.95 

TACTILE FEEDBACK MAXI-SWITCH 
MAX-5339 ENHANCED STYLE (SHOWN) $84.95 
MAX-5060 84 KEY LAYOUT $64.95 

BTC ENHANCED !iTYLE LAYDUT 
• AUTOSENSE FOR XT OR AT COMPATIBLES 
• LED INDICATORS • AUTO REPEAT FEATURE 
• SEPARATE CURSOR PAD 
8TC-5339 $79.95 

BTC B4 KEY LAYOUT 
• SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 
• LED INDICA TORS • AUTO REPEAT 
8TC-5060 $59.95 

BTC AUDIBLE .. CLICK" KEYBOARD 
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RESOLUTION BUS MOUSE FOR BETTER 
• 320 DPI • INCLUDES DRIVER, TEXT EDITOR & POP-UP 
MENUS • NO PAD, POWER SUPPLY OR PORT REQUIRED 
LMOUSE-8H 

LUiiiTECH 3-BUTTON MOUSE 
PC MAGAZINE EDITORS CHOICE' ALL MODELS HAVE 
SERIAL SUPPORT (COMI/COM2), 200 D.P.I. RESOLUTION, 
LOTUS 1 -2-3 SHELL, SELF-INSTALLING SOFTWARE AND 
"POINT EDITOR' 
LMOUSE $74.95 
LMQUSE-P SERIAL MOUSE W/LOGIPAINT $89.95 
LMOUSE-8P BUS MOUSE WILOGIPAINT $89.95 
LMOUSE-8P8L BUS MOUSE W/PUBLISHER PKG$1 29.95 
LMOUSE-8PC BUS MOUSE WILOGIPAINT/CAD $139.95 

MOLDED COMPUTER CABLE!i 
HIGH QUALITY GOLD-PLATED CONTACTS: CABLE AND 
CONNECTORS ARE 1 00% SHIELDED. MOLDED ASSEMBLY. 
C8L-PRINTER PC PRINTER CABLE $9.95 
C8L-PRINTER·25 AS ABOVE - 25 FOOT $15.95 
C8L-PRINTER·RA RIGHT ANGLE PRINTER $1 5.95 
C8L-D825-MM DB25 MALE TO DB25 MALE $9.95 
C8L-D825-MF DB25 MALE TO DB25 FEMALE $9.95 
C8L-9-SERIAL 9 PIN TO 25 PIN SERIAL $6.95 
C8L-K8D-EXT KEYBOARD EXTENSION $7.95 
C8L-CNT-MM 36 PIN CENTRONICS-M/M $1 4.95 
C8L-HD-20 20 PIN HARD DISK CABLE $3.95 
C8L-HD-34 34 PIN HARD DISK CABLE $4.95 
C8L-HD-34D 34 PIN DUAL HARD DISK $6.95 
C8L-FDC-EXT 37 PIN EXTERNAL FLOPPY $9.95 
C8L-MNT-9 $6.95 
C8L-MODEM $7.95 

VGA COMPATIBLE 

PACKAGE !/i649 
• 800 X 560 

MAXIMUM 
RESOLUTION 

• 640 X 480 IN 
1 6 COLORS 

• 320 X 200 IN 
256 COLORS 

• IBM STYLE 
ANALOG 

· MONITOR 
• FULLY VGA. EGA. 

CGA. HERCULES 
& MONOCHROME 
COMPATIBLE 

VGA-PKG 

NEC MULTI!iYNC II !{;599.95 
• AUTO FREQ ADJUSTMENT • RESOLUTION AS HIGH AS 
800 X560 • TEXT MODE & TEXT COLOR • INCL. ADAPTOR 
NEC-MULTI 

JDR MULTI !li499.95 

• FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS • HIGH RESOLUTION, 14" NON-GLARE DISPLAY 
• AUTO SWITCHING • TTUANALOG VIDEO INPUT 
JDR-MULTI 

EliA MONITOR !li399.95 

• 720 X 350 MAXIMUM RESOLUTION • .  31 MM DOT PITCH 
• 14' BLACK MATRIX SCREEN • 16 COLORS SWIVEL BASE 
EGA-MONITOR I EGA SPECIAL • SAVE $50! 

BUY THE RELISYS EGA AND THE MCT EGA CARD TOGETHER 
AND SAVE $60.00 JUST $499.00 

RliB MONITOR !lii!!79.95 
• COLOR/GREEN/AMBER SWITCH • .41 MM DOT PITCH 
• 640 X 240 RESOLUTION • 14" NON-GLARE SCREEN 
• TILT AND SWIVEL BASE 
RG8-MONITOR 

FLAT SCREEN !li139.95 
• LOW DISTORTION 14" GLARE-RESISTANT AMBER SCREEN 
• 720 X 350 MAXIMUM RESOLUTION . IBM COMPATIBLE 
TTL INPUT • SWIVEL BASE 
GM-1488 
MONO-SAMSUNG WITH 12" SCREEN $129.95 

TILT & SWIVEL MONITOR STANO§ 

MS-1 00 $1 2.95 
MS-200 5 OUTLETS AND SURGE SUPPRESSOR $39.95 

UPRIGHT LJ"11.:::tltc:: 

!/ij!gggs 
SLEEK UPRIGHT DESIGN SAVES 
SPACE, ADDS STYLE! 
• ACCOMODATES ALL 

SIZES OF MOTHERBOARDS 
• 250 W POWER SUPPLY 

INCLUDED 
• MOUNTS FOR 3 FLOPPY 

& 4 HARD DRIVES 
• TURBO & RESET SWITCH 
• SPEED DISPLAY, POWER 

& DISK LED'S 
• INCL. MOUNTING HARDWARE, 

FACEPLATES & SPEAKER 
CASE-100 

CASE-FLIP FOR 8088 MOTHERBOARDS 
CASE-SLIDE FOR 8088 MOTHERBOARDS 
CASE-70 FOR 288 MOTHERBOARDS 
CASE-JR MINI-288 W/POWER SUPPLY 

POWER !iUPPLIE!i 
ALL OUR POWER SUPPLIES ARE UL APPROVED. 1 1 01220V. 
PS-135 IBM XT COMPATIBLE. 135 WATTS $59.95 
PS-150 IBM XT COMPATIBLE. 150 WATTS $69.95 
PS-200 IBM AT COMPATIBLE. 200 WATTS $89.95 
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f.44 MB 3 1/;;/' DRIVE 

!/igggs /�· 
• ULTRA HIGH DENSITY 
• ALSO WORKS WITH 720K I 
FDD-1.44X BLACK FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 
FDD-SOFT SOFTWARE DRIVER $19.95 

tli!! HEI&HT FlDPPY Dl!iK DRIVE§ 
FD-55B 
FD-55G 
M2551A 
M2553K 
FDD-36D 
FDD-1.2 
MF355X 
MF355A 
FDD-3.5X 
FDD-3.5A 

5-1/4" TEAC DS/00 360K 
5·1 /4" TEAC DSiHD 1 .2M 
5-1 14" FUJITSU DS/00 360K 
5·114" FUJITSU DSiHD 1 .2M 
5-1 14" DSIOD 360K 
5·114" DSiHD 1 .2M 
3-1/2" MITSUBISHI 1 .44MB (BLACK) 
3·112" MITSUBISHI 1 .44MB (BEIGE) 
3·112" DSiDD 720K (BLACK) 
3-1/2" DS/00 720K (BEIGE) 

TAPE BACK-VP DRIVE§ 
AR524DX ARCHIVE TAPE DRIVE -XT'S & AT'S 
AR554DA FASTER TAPE DRIVE -AT'S ONLY 
AR34D 40 MB TAPE CARTRIDGES 

Dl!iKETTE!i 
N-MD2D BOX OF 10 5·1 14" 360K DSIDD 
N-MD2H BOX OF 10 5-1 14" 1 .2 MB DSiHD 
N-3.5DS BOX OF 10 3·112" 720K DSIOD 
N-3.5HD BOX OF 10 3-112" 1 .44 MB DS/HD 
N-MD2D BULK 360K DS/DD (MIN. 50 DISKS) 

DRIVE ACCE!i!iDRIE!i 

$99.95 
$1 29.95 

$89.95 
$1 1 9.95 

$69.95 
$1 D9.95 
$1 29.95 
$1 29.95 

$97.95 
$97.95 

$369.95 
$369.95 

$24.95 

$6.95 
$13.95 
$1 6.95 
$49.95 
EA. 49e 

FD-ARAIL MTG. RAILS FOR AT COMPATIBLE $2.95 
FD-55MHW HALF-HEIGHT MOUNTING HARDWARE $2.95 
FD-5Y Y-POWER ADAPTOR FOR DRIVES $2.95 
FD55P BEIGE FACEPLATE FOR TEAC DRIVES $2.95 

c§>seagate 
Kits include a Seagate hard disk drive, 
drive controller, cables and instructions. 
HDKtT2D 2D MB System Kit 
HDKtT3D 3D MB System Kit 

i!D Mb kit !/ii!Ei9 
30 Mb kit !/ii!99 

AVG. 
SIZE MODEL SPEED HT. 

INBOARD 3Bli/PC 
•sgsaa inter 
UPGRADE YOUR XT T O  A 386 FOR LESS THAN $900 
• 1 6  MHZ PROCESSOR REPLACES 8088 
• 1 MB MEMORY INSTALLED 
• EXPAND TO 3 MB WITH PIGGYBACK CARD 
• 5 YEAR WARRANTY 
PCIB 1200 
PIGGYBACK MEMORY BOARDS 
PCIB121D I MB INSTALLED $649.00 
PCIB1 22D 2 MB INSTALLED $1 1 95.00 

"JDR MICRODEVICES IS FIRST CLASS TO DEAL 
WITH, VERY PROFESSIONAL AND FRIENDLY." 

--J.A. COFFIN, ISLESBORO, ME 

"YOUR AVAILABILITY AND WILLINGNESS 
TO ATTEND TO OUR NEEDS WITH PROMPT, 
COURTEOUS PERSONNEL IS GREATLY 
APPRECIATED." 

--DIANE M. DUBOIS, SAN JOSE, CA 

"SHOP-BY-PHONE COMPUTER MAIL ORDER 
HAS NEVER BEEN MORE ENJOYABLE NOW 
THAT I HAD THE GOOD SENSE TO CALL JDR 
--I'M' SORRY NOW THAT I WAITED SO LONG." 

-K. BOGGS, PARADISE, CA 

INTERFACE CARD§ Dl!iPLAY ADAPTOR§ 
BY MODULAR CIRCUIT TECHNOLOGY 

DRIVE CDNTRDLLER!i 
FWPPYDI!iK mNTRDLLER 
SINGLE SLOT CONTROL OF 4 FLOPPIES 
• INTERFACES UP TO 4 FDD'S TO AN IBM PC OR 
COMPATIBLE • SUPPORTS DS/00 AND DS/QD W/ DOS 3.2 
MCT-FDC 

J.i!!MBFWPPYmNTRDLLER 

ADD VERSATILITY AND CAPACITY TO YOUR XT 
• S• JPPORTS 2 DRIVES, CAN MIX 360K AND 1 .2 MB 
• ALLOWS DATA TO FLOW FREELY FROM XT'S TO AT'S 

MCT-FDC-1.2 

FWPPYIHARDCDNTRDLLER .,3g_gs 
XT SYSTEM SHORT OF SLOTS? THIS CARD FREES ONE UP! 
• INTERFACES UP TO 2 FDD'S & 2 HOD'S. CABLING FOR 2 
FDD/1 HOD • SUPPORTS BOTH DS/00 & DS/QD W/DOS 3.2 
MCT-FH 

i!!B613B6FWPPYIHARD 
FLOPPY/ HARD DISK CONTROL IN A TRUE AT DESIGN 
• SUPPORTS UP TO 2 360K f720KI 1 .2 MB FDD'S 
• SUPPORTS 2 HOD'S USING STANDARD TABLES 
MCT-AFH 

HARDDI!iK CONTROLLER 

HARD DISK CONTROL AT AN ECONOMICAL PRICE 
• SUPPORTS 1 6  DRIVE SIZES· INCLUDING 1 0,20.30 & 40 MB 
• DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 
MCT-HDC 

RLL CDNTROLLER 
TRANSFER DATA 50% FASTER 
• SUPPORTS UP TO 2 ALL HARD DRIVES 
• DESIGNED FOR XT COMPATIBLES 
MCT-RLL 

i!!86/386 FI.OPPYIHARD Rl.l. 

.,g_gs 

.,gg_gs 

IMPROVE SPEED AND STORAGE OF YOUR AT COMPATIBLE 
• SUPPORTS UP TO 2 ALL HARD DISCS AND 2 FLOPPIES 
• SUPPORTS 360f720i 1 .2 MB FLOPPIES IN 5.25" & 3.5" 
MCT-AFH-RLL 
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MUUIFUNCTIDN CARD§ 
MUUII/0 FWPPY CONTROLLER .7g.gs 
A PERFECT COMPANION FOR OUR MOTHERBOARDS 
• SUPPORTS UP TO TWO 360K FLOPPIES. 720K WI DOS 3.2 
• SERIAL. PARALLEL. GAME PORT. CLOCK/CALENDAR 
MCT-MtD 
MID-SERIAL-2ND SERIAL PORT $1 5.95 

MUUII/DCARD 
USE WITH MCT-FH FOR MINIMUM OF SLOTS USED 
• SERIAL PORT. CLOCK! CALENDAR WITH BATIERY 
• PARALLEL PORT ADDRESSABLE AS LPT1 OR LPT2 
MCT-ID 

i!!B6/386MUUIFUNCTIDN .,3g_gs 

ADDS UP TO 3 MB OF RAM TO YOUR AT 
• USER EXPANDABLE TO 1 .5 MB OR 3 MB WITH OPTIONAL 
PIGGYBACK BOARD (0K INSTALLED) • INCLUDES SERIAL 
AND PARALLEL PORT 
MCT-AMF 
MCT-AMF-MC PIGGYBACK BOARD 
AID· -SERIAL 2ND SERIAL PORT 

i!!B61386MUUI I/DCARD 

USE WITH MCT·AFH MINIMUM OF SLOTS USED 

$29.95 $24.95 

• SERIAL. PARALLEL AND GAME PORTS • USES 1 6450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 
MCT-AIO 
AID-SERIAL 2ND SERIAL PORT $24.95 

MEMDRY CARD§ 
S76K RAM CARD 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
• USER SELECTABLE CONFIGURATION UP TO 576K 
• USES 64K & 256K RAM CHIPS (0K INSTALLED) 
MCT-RAM 

EXPANDED MEMORY CARD .,if!g.gs 
2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN XT 
• CONFORMS TO LOTUS INTEL EMS • USER EXPAND· 
ABLE TO 2 MB • CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY, RAMDISK AND SPOOLER 
MCT-EMS 
MCT-AEMS 2861386 VERSION $1 39.95 

MONOCHROME6RAPHIC!i 

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 1 ·2·3 
• PARALLEL PRINTER PORT CONFIGURES AS LPT1 OR 
LPT2 • USES VLSI CHIPS TO ENSURE RELIABILITY 
MCT-MGP 

E6A ADAPTOR fl4g.gs 

1 00% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS 
• 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS • COMPATIBLE WITH COLOR AND MONO· 
CHROME ADAPTORS • HERCULES COMPATIBLE 
MCT-EGA 

COI.OR 6RAPHIC!i ADAPTOR Mg.gs 
COMPATIBLE WITH IBM GRAPHICS STANDARDS 
• SUPPORTS RGB. COLOR. & COMPOSITE MONOCHROME 
• 640/320 X 200 RESOLUTION. LIGHT PEN INTERFACE 
MCT-CG 

MDN06RAPHIC!i MUI.TI I/0 .,g.7s 
TOTAL SYSTEM CONTROL FROM A SINGLE SLOT! 
• CTRL 2 FLOPPIES. SERIAL. PARALLEL. GAME PORT. 
CLOCK CAL • RUN COLOR GRAPHICS SOFTWARE ON A 
MONOCHROME MONITOR 
MCT-MGMID 

i!!B61386MDN06RAPHIC!i liD .gg_gs 

USE THIS "DO EVERYTHING" CARD TO HOOK UP YOUR 
MONOCHROME MONITOR, PARALLEL PRINTER. MODEM AND 
JOYSTICK AT THE SAME TIME. THE ONLY OTHER CARD 
YOUR SYSTEM NEEDS IS A FLOPPY/HARD CONTROLLER. 
• AT COMPATIBLE 
• 720 X 348 RESOLUTION, 80 & 132 COLUMN TEXT 
• PARALLEL • SERIAL & GAME PORTS 
• HERCULES COMPATIBLE MONOGRAPHICS , 
• INCLUDES SOFTWARE FOR RUNNING COLOR GRAPHICS 

PROGRAMS ON A MONOCHROME MONITOR. 
MCT-MGAID 
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BUILD YOUR DWN !iY!iTEM 

OVER 20,000 JDR SYSTEMS HA VE ALREADY 
BEEN BUlL T. EASY TO ASSEMBLE IN JUST 2 

HOURS WITH A SCREWDRIVER . . 

li'! MHz MINI-i'!Bii f;rt5i'!.70 

• 12 MHZ MINI-286 MOTHERBOARD . 512K RAM MEMORY 
• MINI-AT CASE WITH POWER SUPPLY 
• 84 KEY KEYBOARD • MONOCHROME MONITOR 
• 1 .2 MB FLOPPY DRIVE • FLOPPY I HARD CONTROL 
• GRAPHICS ADAPTOR 

10 MHz TURBO BUBB 

• INCLUDES SERIAL PORT. 2 PARALLEL PORTS, CLOCK/ 
CALENDAR AND GAME ADAPTOR • RUNS COLOR 
GRAPHICS ON A MONOCHROME MONITOR. 
• MOTHERBOARD • 256K RAM MEMORY • 1 35 WATT 
POWER SUPPLY • FLIP· TOP CASE . 84 KEY KEYBOARD 
• 360K FLOPPY DRIVE • MONOGRAPHICS 1/0 CARD 
• MONOCHROME MONITOR 

MOTHERBOARD§ 

$95.95 

• XT COMPATIBLE . NORTON Sl 1 .7 • 4.77 OR 8 MHZ 
OPERATION WITH 8088·2 AND OPTION·AL 8087·2 CO· 
PROCESSOR • FRONT PANEL LED SPEED INDICATOR 
AND RESET SWITCH SET SUPPORTED • CHOOSE 
NORMALJTURBO MODE OR SOFTWARE SELECT 
PROCESSOR SPEED 
MGT-TURBO 
MCT-XMB STANDARD MOTHERBOARD $87.95 

10 MHz !!iiNiiLE CHIP 

• XT COMPATIBLE . NORTON Sl 2.1 • USES LESS 
POWER. IMPROVES RELIABILITY • KEY SELECT ABLE 
SPEED. 4.77 MHZ OR 1 0 MHZ • 2.3 TIMES FASTER THAN 
A STANDARD . RESET SWITCH. KEYLOCK. & SPEED I 
POWER INDICATORS SUPPORTED 
MCT-TURB0-10 

BUi'!Bii IillO MHz $379.95 

• AT COMPATIBLE • LANDMARK AT SPEED10 MHZ 
• NORTON Sl 1 0.3 • 8 SLOTS (TWO 8·BIT. SIX 16· 
BIT) • HARDWARE SELECTION OF 6 OR 10 MHZ 
• FRONT PANEL LED INDICATOR • SOCKETS FOR 
1 MB OF RAM AND 80287 • ONE WAIT STATE 
.. BATTERY BACKED CLOCK • KEYLOCK 
SUPPORTED . RESET SWITCH 
MCT-286 

li'! MHz MINI-i'!Bii $339-!15 

• AT COMPATIBLE • LANDMARK AT SPEED 1 3.2 MHZ 
• NORTON Sl 1 1 .6 . 6 MHZ. 10 MHz (011 WAIT STATE). 
12 MHZ (1 WAIT STATE) • ZYMOS ASICS FOR FEWER 
CHIPS. GREATER RELIABILITY • SUPPORTS 51 2K·1 024K 
MEMORY . RECHARGEABLE HIGH CAPACITY NI-CAD 
BATTERY . SIX 16-BIT SLOTS. TWO 8·BIT SLOTS 
• MOUNTS IN STANDARD XT CASE 
MCT-M286-12 
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NEW! MODULAR PR06RAMMIN6 §Y§TEM 

-;·� MODULAR CIRCUIT TECHNOLOGY 
THE IDEAL SYSTEM FOR DEVELOPERS; AN INTEGRATED MODULAR SYSTEM THAT EXPANDS 
AS YOUR NEEDS GROW. ALL THE MODULES USE A COMMON HOST ADAPTOR CARD SO YOU 
NEED JUST ONE SLOT TO PROGRAM EPROMS, PROMS, PALS AND MORE. 

HU!!iT ADAPTOR CARD f;if/!9.95 

• A UNIVERSAL INTERFACE FOR ALL THE PROGRAM· 
MING MODULES 

• USER SELECTABLE PROGRAMMABLE ADDRESSES 
PREVENT ADDRESSING CONFLICTS 

• INCLUDES MENU-DRIVEN SOFTWARE PACKAGE 
• INCLUDES MOLDED CABLE 
MOD-MAC 

EPROM MODULE f;rt9.95 

• PROGRAMS 24·32 PIN EPROMS. CMOS EPROMS AND 
EEPROMS FROM 16K TO 1 024K 

• HEX TO OBJ CONVERTER 
• AUTO. BLANK CHECK/PROGRAM/VERIFY 
• VPP 5. 12.5. 1 2 .75. 1 3, 21 & 25 VOLTS 
• NORMAL, INTELLIGENT. INTERACTIVE. & QUICK PULSE 

PROGRAMMING ALGORITHMS 

MOD-MEP 
MOD-MEP-4 FOUR-EPROM PROGRAMMER $169.95 
MOD·MEP-8 EIGHT-EPROM PROGRAMMER $259.95 
MOD-MEP-1 6 SIXTEEN-EPROM PROGRAMMER $499.95 

UlliiTAL IC MODULE f;lif/!9.95 

• TESTS TTL. CMOS. DYNAMIC & STATIC RAM 
• AUTO SEARCH FOR UNKNOWN PART NUMBERS 
• USER-PROGRAMMABLE TEST PROCEDURES 

MOD-MIC 

PAL MUUULE f;if/!49.95 

• PROGRAMS MMI, NS, Tl 20 & Tl 24 PIN DEVICES 
• BLANK CHECK. PROGRAM. AUTO, READ MASTER. 

VERIFY & SECURITY FUSE BLOW 

MOD-MPL 
PAL PROGRAMMING DEVELOPMENT SOFTWARE 
MOD-MPL-SOFT $99.95 

EPROM 

PROGRAMMER 

*f�ggs 
• PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 
• SUPPORTS VARIOUS PROGRAMMING FORMATS & 

VOLTAGES 
• SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 

OF DIFFERENT SIZES 
• READ. WRITE. COPY. ERASE CHECK & VERIFY 
• SOFTWARE FOR HEX AND INTEL HEX FORMATS 
MGT-EPROM 

UNIVER!iiAL 
MODULE !/i499-99 

• PROGRAMS EPROMS. EEPROMS. PALS. BI-POLAR 
PROMS. 8748 & 8751 SERIES DEVICES 

• PROGRAMS 16V8 & 20V8 GALS (GALLIUM ARSENIDE) 
FROM LATTICE. NS. SGS 

• TESTS TTL. CMOS. DYNAMIC & STATIC RAMS 
• LOAD DISK. SAVE DISK. E DIT, BLANK CHECK. 

PROGRAM. AUTO. READ MASTER, VERIFY & COMPARE 
• TEXTOOL SOCKET ACCEPTS .3 TO .6" WIDE IC'S FROM 

8·40 PINS 

MOD·MUP 

B74B MODULE 

• PROG. 8741. 8742. 8748. 8749 & 8750 EPROMS & 
PROMS. 

• LOAD DISK. SAVE DISK. E DIT. BLANK CHECK . 
PROGRAM. AUTO. READ MASTER. VERIFY & COMPARE 

• NORMAL & INTELLIGENT PROGRAMMING ALGORITHMS 
MOD·MMP 

BI-POLAR MODULE 

• PROG. AMD. MMI.  NS. Tl & SIGNETICS BI-POLAR PROMS 
• LOAD DISK. SAVE DISK. EDIT, BLANK CHECK. 

PROGRAM. AUTO. READ MASTER. VERIFY 
MOD-MBP 
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Buy with 

In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer. " These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important Questions 
• How long has the company 

been in business ? 

• Does the company offer 
technical assistance? 

• Is there a service facility? 

• Are manufacturers warran­
ties handled through the 
company ? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 

© Direct Marketing Association, Inc. 1988 

ence 
Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 
• State as completely and ac­

curately as you can what 
merchandise you want in­
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 

• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in­
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 

· problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St.,  New York, 
NY 10017. 

This message is brought to you 
by:  

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 
6 E. 43rd St. ,  
New York, N Y  10017 

MMC 
M I C R O C O M P U T E R  
M A R K ET I N G  C O U N C I L  
of the Direct Marketing Association. Inc. 

{ 
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EDITORIAL INDEX BY COMPANY 
Index of  companies covered in articles, columns, or  news stories in this issue 

Each reference is to the first page of the article or section in which the company name appears 

INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE 

A 1122 EFFECTIVE DATA SOLUTIONS . . . .  82 1023 LUNDEEN AND ASSOCIATES . . . .  129 

ADDISON-WESLEY 1155 ELECTRIM . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  65 
PUBLISHING . . . . . . . . . . . . . . . . . . . . . . . . .  5 1  1030 ELECTROHOME . . . . . . . . . . . . . . . . . . . . . .  162 M 

1064 ADVANCED PROGRAMMING 1031 ELITE BUSINESS 884 MAGMA SOFTWARE 

INSTITUTE . . . . . . . . . . . . . . . . . . . . . . . . . .  209 APPLICATIONS . . . . . . . . . . . . . . . . . . . . .  162 SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  197 

1 171 ALANTEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 1022 EVER EX SYSTEMS . . . . . . . . . . . . . . . . . . .  129 853 MANZANA MICROSYSTEMS . . . . .  191  

1102 ALSOFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l43 1 177 MARQ TECHNOLOGIES . . . . . . . . . . . . .  65 

1166 AMERICAN LIQUID LIGHT . . . . . . . .  65 F MATHSOFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I I  
1132 AMIABLE TECHNOLOGIES . . . . . . . .  82 FARALLON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I I  1001 MATRIX SOFTWARE 

APOLLO COMPUTER . . . . . . . . . . . . . . . .  I I  FIBERVIEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I  TECHNOLOGY . . . . . . . . . . . . . . . . . . . . .  270 

1002 APPLE COMPUTER . . . . . . . . . . . . .  I I ,  270 1056 FLAGSTAFF ENGINEERING . . . . . .  109 1060 MAXIMUM STORAGE . . . . . . . . . . . . . .  109 

1 163 APPLIED ENGINEERING . . . . . . . . . . . .  65 1125 FORMALSOFT . . . . . . . . . . . . . . . . . . . . . . . . .  82 1 133 MENTAL AUTOMATION . . . . . . . . . . . . .  82 
1049 ARTISOFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109 1 130 FOUNDATIONWARE . . . . . . . . . . . . . . . . . .  82 1126 MICRO PLANNING 

981 ASHTON-TATE . . . . . . . . . . . . . . . . . . . . . . . . 135 1 154 FTG DATA SYSTEMS . . . . . . . . . . . . . . . . . .  65 INTERNATIONAL. . . . . . . . . . . . . . . . . . .  82 
ll50 AST RESEARCH . . . . . . . . . . . . . . . . . . . . . . . .  65 FUJITSU AMERICA . . . . . . . . . . . . . . . . . . .  I I  1024 MICROGRAFX . . . . . . . . . . . . . . . . . . . . . . . .  149 
1066 ASTRAL DEVELOPMENT . . . . . . . . . . . 97 ll4l MICRORIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 

AUTO DESK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I  G 1021 MICROSOFT . . . . . . . . . .  ! ! ,  109, 129, 149 
GENERAL ELECTRIC . . . . . . . . . . . . . . . .  I I  1054 

B 1 134 GENERIC SOFTWARE . . . . . . . . . . . . . . . .  82. 851 MICROSOLUTIONS COMPUTER 

ll27 BANYAN SYSTEMS . . . . . . . . . . . . . . . . . . .  82 ll13 GEOCOMP , . . . . . . . . . .  , , . . . . . . . . . . . . . . . . . .  82 PRODUCTS . . . . . . . . . . .  , . , ,  . . . . . . . .  , . . .  191  
BATTELLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I  GO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! !  MICROTEK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l l  

ll57 BLUE CHIP INTERNATIONAL . . . . .  65 llOS GOLD HILL COMPUTERS . . . . . . . . . . .  82 1034 MICROVITEC . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
ll5l BONDWELL INDUSTRIAL , . . . . . . .  , .  65 996 GRAPHAEL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  270 MIT PRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1  

982 BORLAND lll4 GRAPHICTEXT APPLICATIONS . . .  82 1035 MITSUBISHI ELECTRONICS 

1058 INTERNATIONAL. . . . . . . . . . .  109, 135 AMERICA . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
lll7 BROOKS/COLE PUBLISHING . . . . . . .  82 H 1119 MODEL SOFTWARE . . . . . . . . . . . . . . . . . .  82 

· 1032 HEWLETT-PACKARD . . . . . . . .  149 ,  162 1 128 MODEM CONTROLS . . . . . . . . . . . . . . . . . .  82 
c 998 HEWLETT -PACKARD MONTGOMERY SECURITIES . . . . . .  I I  
CALERA RECOGNITION LABORATORIES . . . . . . . . . . . . . . . . . . . 270 MOTOROLA . . . . . . . . . . . . . . . . . . . . . . .  I I ,  281  

SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I  HITACHI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! !  
CAMBRIDGE NORTH 995 HONEYWELL SYSTEMS AND N 

AMERICA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ! !  RESEARCH CENTER . . . . . . . . . . . . . .  270 1036 NANAO USA . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 
1061 CARRIER CURRENT 1000 NATIONAL INSTRUMENTS . . . . . . . . 270 

TECHNOLOGIES . . . . . . . . . . . . . . . . . . . .  97 I ll05 NCR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274 
1139 CESS COMPUTERS . . . . . . . . . . . . . . . . . . . .  82 989 ICON IX SOFTWARE 1173 NEC AMERICA . . . . . . . . . . . . . . . . . . . . . . . . .  65 

· 1040 CHEETAH DEVELOPMENT . . . . . . . . . . . . . . . . . . .  270 1037 NEC HOME ELECTRONICS 
INTERNATIONAL. . . . . . . . . . . 109, 281  ll70 IDEASSOCIATES . . . . . . . . . . . . . . . . . . . . . . .  65 ll6l U.S.A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 162 

1027 CHUGAI BOYEKI AMERICA . . . . . .  162 INFOPRO SYSTEMS . . . . . . . . . . . . . . . . . . .  I I  NETWISE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I l 
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D JOHN WILEY & SONS . . . . . . . . . . . . . . . .  5 1  OSBORNE MCGRAW-HILL . . . . . . . . .  5 1  
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ll65 DISTRIBUTED PROCESSING 1062 LANTANA TECHNOLOGY . . . . . . . . . . 97 1046 PRIAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I09 
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1053 QUICKSOFT . . . . . . . . . . . . . . . . . . . . . . .  97, 109 
1063 

R 
1115 RAINBOW BRIDGE 

SOFTWARE . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 
1158 RICOH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 
1124 ROBOTRONICS . . . . . . . . . . . . . . . . . . . . . . . . .  82 

s 
SAK TECHNOLOGIES . . . . . . . . . . . . . . . .  I I  

997 SERVIO LOGIC 
DEVELOPMENT . . . . . . . . . . . . . . . . . . .  270 

SILICON GRAPHICS . . . . . . . . . . . . . . . . . .  I I  
1138 SKI SOFT PUBLISHING . . . . . . . . . . . . . . .  82 
1116 SOFT WAREHOUSE . . . . . . . . . . . . . . . . . . .  82 
1106 SOFTBRIDGE MICROSYSTEMS . . .  82 
1101 SOFTVIEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143 

SOFTWARE PUBLISHING . . . . . . . . . . .  1 1  
881 SOLUTION SYSTEMS . . . . . . . . . . . . . . . .  197 

1160 SONY OF AMERICA . . . . . . . . . . . . . . . . . .  65 
STANFORD UNIVERSITY . . . . . . . . . . .  1 1  

1004 STEP STONE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  270 
1051 STERLING CASTLE 

SOFTWARE . . . . . . . . . . . . . . . . . . . . . . . . . .  I 09 
1123 STRADEWARE . . . . . . . . . . . . . . . . . . . . . . . . .  82 

SUN MICROSYSTEMS . . . . . . . . . . . . . . . . I I  
1176 SWISSCOMP . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 
1048 SYMANTEC . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109 
852 SYSGEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191  

T 
1043 TANDON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109 

TANDY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  
1159 TAXAN USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 

991 TEKTRONIX . . . . . . . . . . . . . . . . . . . . . . . . . . .  270 
TEXAS INSTRUMENTS . . . . . . . .  1 1 ,  281  

1006 TGS SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . .  270 
1162 THE COMPLETE PC . . . . . . . . . . . . . . . . . .  65 
988 THE WHITEWATER 

1038 GROUP . . . . . . . . . . . . . . . . . . . . . . . . .  109, 270 
1026 3COM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149 
1025 TORUS SYSTEMS . . . . . . . . . . . . . . . . . . . . .  149 
1172 TOUCHBASE SYSTEMS . . . . . . . . . . . . . .  65 
1005 TRAVELING SOFTWARE . . . .  109, 270 
1050 
l106 TWINHEAD 

INTERNATIONAL. . . . . . . . . . . . . . . . . .  274 

u 
882 UNIPRESS SOFTWARE . . . . . . . . . . .  : . 197 

1 175 UNIVERSAL VECTORS . . . . . . . . . . . . . .  65 
UNIVERSITY OF GEORGIA . . . . . . . . . I I  

v 
VENTANA PRESS . . . . . . . . . . . . . . . . . . . . . .  51  

w 
1153 WANG MICROSYSTEMS . . . . . . . . . . . . .  65 

WAVEFRONT TECHNOLOGIES . . . .  1 1  
1169 WESTERN DIGITAL IMAGING . . . . .  65 
1167 WILLOW PERIPHERALS . . . . . . . . . . . .  65 

WOHL ASSOCIATES . . . . . . . . . . . . . . . . . . I I  
985 WORDPERFECT . . . . . . . . . . . . . . . . . . . . . .  1 35 
986 WORDTECH SYSTEMS . . . . . . . . . . . . . .  135 

1152 WYSE TECHNOLOGY . . . . . . . . . . . . . . . .  65 

X z 
990 XEROX SPECIAL INFORMATION 1057 ZENITH DATA SYSTEMS . . . . . . . . . . .  109 

SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  270 1009 ZORTECH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  270 

COMING UP IN BYTE 
PRODUCTS IN PERSPECTIVE: 

In the front of the April BYTE will be Microbytes, What's New, and Short 
Takes. We've scheduled hands-on looks at SideKick for Presentation 
Manager, PhotoMac, Sharp's  Wizard, Discus Rewritable, DOSTALK, 
System Sleuth, and Disk Technician Advanced. 

April 's Product Focus will be on uninterruptible power supplies. Since we · 
ran a two-part series on UPSes last year, we've been deluged with inquiries 
and requests for more information. Responding to reader demand, the 
BYTE Lab has taken a look at a dozen units designed to spare your equipment 
from the vicissitudes of the power grid. 

System reviews include the CompuStar from Wells  American, which offers 
a dual-bus option and your choice of CPUs . Additionally, we'll look at the 
new Compaq Deskpro 386/20E. 

Hardware reviews currently in the lineup include Sharp and Howtek color 
scanners for the Mac and three fax modems for the Mac. 

Software reviews on tap include Theos 386, a multitasking operating 
system from Theos Software; and Extend, a simulation toolkit from Imagine 
That. 

Application reviews include two families of products for the Mac­
statistical packages and presentation software. 

IN DEPTH: 

Computer-aided software engineering is April ' s  topic. Articles will 
include an overview by Michael Gibson, an attempt to define the parameters 
of the discipline by Capers Jones, and a discussion of the most widely used 
methodologies by their principal proponents and inventors: Chris Gane, Ed 
Yourdon, Peter Chen, Ken Orr, and Larry Constantine. Also, the case for 
and against CASE will be the subject of an article by Robert Mcllree. 

FEATURES: 

This section will contain the 
Hands On articles, Brett Glass's 
Under the Hood and Rick 
Grehan'  s Some Assembly 
Required. Brett will be 
discussing BIOSes, while Rick 
will present a binary-coded­
decimal floating-point package. 

SPECIAL SUPPLEMENT: 

The April issue will also contain 
a special supplement on 
graphics. It will contain articles 
on the following subjects: the 
RenderMan standard; ray 
tracing; scientific visualization, 
editing techniques, and graphics 
interface standards; and a 
comparison of the Mac II, the 
Amiga, and the IBM PS/2 as 
graphics-capable personal 
computers. 
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READ E R  
S E RVI C E  

To get further information on the products advertised in BYTE, fi l l  out 
the reader service card by circling the numbers on the card that cor­
respond to the inquiry number l isted with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

* Correspond directly with company. 

Alphabet ical I ndex to Advert isers 

Inquiry No. Page No. 
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13 ADVANCED LOGIC RES . . . .  90,91 
14 ADVANTAGE SOFTWARE . . . .  1 31 
15 AK SYSTEMS . . . . . . . . . . . . . .  316 
1 6  ALPHA PRODUCTS CO . . .  326,327 
17 ALTEX . . . . . . . . . . . . . . . . . . . .  308 
19 AMERICAN SMALL BUS. COMP.137 

• AMPRO . . . .  . . . . . . . . . . . . .  1 34 
20 A.N. WHOLESALE & RETAIL . .  320 
21 ANNABOOKS . . . . . . . . . . . . . .  315 
22 ANNAHEIM AUTOMATION . . . .  310 

• 'ANTHRO . . . . . . . . . . . . . . . . . . .  42 
• APPLE COMPUTER . . . . . . . . .  202 

24 APTECH SYSTEMS . . . . . . . . .  157 
25 ASHTON-TATE . . . . . . . . . .  215 
26 ASHTON-TATE . . . . . . . . . . . . .  215 
29 AST RESEARCH . . . . . . . .  21 ,22,23 
30 AST RESEARCH . . . . . . . .  21 ,22,23 

300 ASTA ELECTRONICS SYS . . . .  280 
31 ATI TECHNOLOGIES . . . . . . . .  181 
33 ATRON . . . . . . . . . . . . .  64 
34 AUTODESK . . . . . .  . . . . .  101 
35 AVOCET . . . . . . . . . . . . . . . . .  313 
36 AVOCET SYSTEMS . . . . . . . . .  127 
39 B & B ELECTRONICS . . . . .  324 
55 B&C MICROSYSTEMS . .  315 

285 B&C MICROSYSTEMS . . .  315 
40 BASF . .  . . . . .  217 
41 BAYTECH . . . . . . . . . .  45 
42 BOT PRODUCTS . . . 1 45 
43 BOT PRODUCTS . . . . . 1 45 
44 BEST COMPUTER . . . .  1 85 
45 BEST COMPUTER . . . . . . . . . .  185 

• BINARY TECHNOLOGY . . . . . .  322 
46 BIOLOGICAL ENGINEERING . .  146 

450 BIX . . . . . . . . . . . . . . . . . . .  272,273 
47 BLAISE . . . . . . . . 33 
48 BOCA RESEARCH . .  1 25 
49 BORLAND INT'L . . . . . . . . . .  69 
50 BORLAND INT'L . . . . . . . .  : . . . .  69 

M19 BORLAND INT'L. . . .  MAC-3 
51 BP MICROSYSTEMS . . . . . . . .  324 
52 BUMBLEBEE SOFTWARE . . . . .  54 

BUYERS MART . . . . . . . . .  294-304 
BYTE BACK ISSUES . . . . . 304 

283 BYTE BITS . . . . . . . .  310 
53 BYTE BOOK CLUB . . . . . . . .  241 

BYTE PUBLICATIONS . . .  MAC-38 
BYTE PUBLICATIONS . . . . . . .  1 82 
BYTE PUBLICATIONS . . .  226,227 
BYTE SUB. MESSAGE . . .  MAC-37 
BYTE SUB. MESSAGE . .  . 1 1 0  
BYTE SUB. SERVICE . . . . . MAC-6 
BYTE SUB. SERVICE . . . . . . . .  240 
BYTE BACK ISSUES SALE MAC-25 

303 BYTEK COMPUTER CORP . . . .  324 
304 BYTEK COMPUTER CORP . . . .  324 

BYTEWEEKINEWSLETTER . . .  225 
• CALIFORNIA DIGITAL . . . . . . .  323 

56 CAPITAL EQUIPMENT . . . . . . .  1 40 
302 C.E. T.D.C., INC. . . . . . . . . . .  286 

• CNS . . . . . . . . . . . . . . . . . . . . . .  1 02 
57 COEFFICIENT SYSTEMS . . . . .  1 1 2  

M 1  COGNITION TECH . . . . .  MAC-CIII 
M2 COGNITION TECH. . . . MAC-CIII 
58 COMPACT DISK PRODUCTS . .  180 
59 COMPUCLASSICS . . . . . . . . . .  1 19 
60 COMPUCOM . . . . . . . . . . . . . . . .  60 
61 COMPUSAVE . . . . . . . . . . . . . .  309 
62 COMPUTER BOOK CLUB . . . .  257 
63 COMPUTER FRIENDS . . . . . . . .  46 
64 COMPUTER MAIL ORDER . .  78,79 
65 COMPUTER RESOURCE TECH. 1 73 
66 COMPUTER SURPLUS STORE 310 
67 COMPUTERLANE . . . . . . . . . .  317 
68 CONTECH . . . . . . . . . . . . . . . . .  313 
70 CONTROL VISION . . . . . . . . . .  310 
M3 COOKE PUBLICATIONS . .  MAC-37 

298 COPPER ELECTRONICS . . . . .  280 
71 covox . . . . . . . . . . . . . . . . . . .  310 
72 CURTIS, INC. . . . . . . . . . .  271 
73 CYBER RESEARCH . . . . . . . . .  322 
75 DATA TRANSLATION . . . . . . . . .  61 
76 DEFINICON SYSTEMS . . . . . . 1 1 1  
78 DELL COMPUTER CORP . . . .  Cll,1 
80 DEPARTMENTAL TECH . . . . . .  203 
81 DIGIBOARD . .  1 1 4, 1 15  
82  DIGIBOARD . . .  1 1 4, 115  
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83 DIGITAL RESEARCH . . . . . . . . .  50 
84 DIGITAL RESEARCH . . . . . . . . .  50 
85 DIGITALK . . . . . . . . . . .  230 
86 DISKCOTECH . . . . . . . . . . . . . .  316 
87 DISKETTE CONNECTION . . . .  313 
88 DIVERSIFIED COMP. SYS . . . .  322 
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108 FUTURE COMPUTER SYS . . . 103 
109 GATEWAY 2000 . . .  59 
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1 1 7  HARD DRIVES INT'L. . .  195 
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1 25 HOUSTON INSTRUMENT . . . . .  93 
M6 HOWTEK . . . . . . . . .  MAC-1 0,11  
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1 40 KEA SYSTEMS . . . . . .  . . 223 
1 41 KNOWLEDGE GARDEN . . . . . .  259 
1 42 KORE INTERNATIONAL . . . .  322 
1 43 LA COMPUTER . . . .  . . .  314 
1 44 LA COMPUTER . . . . . . . . . . . . .  314 
1 45 LAHEY COMPUTER . . .  180 
1 46 LAWSON LABS . . . . . . . . . . . . .  320 
1 47 LINK COMPUTER GRAPHICS . 320 
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1 48 LOGICAL DEVICES . . . .  310 
1 49 LOGICAL DEVICES . . . . .  310 
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159 MCGRAW-HILL CEC . . . . . . 192A-B 
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162 MEGA DRIVE . . . . . . . . . .  17 
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164 MEGASOFT . . . . . . . . . . . . . . .  322 
1 65 MEGATEL . . . . . .  58 
166 MERRITT COMPUTERS . . .  . 309 
1 68 MICROPROCESSORS UNLTD. 324 
1 69 MICRORIM . . . . .  84,85 
170 MICRORIM . . . . . . . . . .  84,85 
M11  MICROSIM . .  MAC-4 
M12 MICROSIM . . .  MAC-4 

MICROSOFT . . . . . . . . . .  1 3  
MICROSOFT . . 1 5  
MICROSOFT . .  106,107 
MICROSOFT . . 1 42 
MICROSOFT . . . . . . . .  289 

171 MICROSTAR . . 312 
172 MICROSTAR . . .  . . 312 
173 MICROTECH . . . . . . . . . . . . . . .  322 
174 MICROWAY . . . . . . . . . . . . . .  187 

MICROWAY . . . .  1 47 
176 MIRO DATENSYTTEME . . . . . . .  30 
177 MITSUBISHI . . 1 24 
178 MITSUBISHI . . . . . . . . . . . . . . .  1 24 
296 MITSUBISHI ELECTRONICS . .  1 88,189 
297 MITSUBISHI ELECTRONICS . . 1 88,189 
179 MIX SOFTWARE . . . . . . . . 291 
1 80 MONTGOMERY GRANT. 1 41 
181 MR. BOOKS, INC. . . . .  60 
1 82 M.H.I. . . . .  . . . . . . . . . . .  305 
183 NANAO . . . . . . . . . . . . .  . 176 
184 NANAO . . . . . .  176 
185 NANTUCKET . . . . . . . . . . . . . . . .  26 

M13 NANTUCKET . . . . . . . . . . .  MAC-33 
M20 NATIONAL INSTRUMENTSMAC-CII 
M21 NATIONAL INSTRUMENTS MAC-CII 
186 NATURAL MICROSYSTEMS . . .  32 

• NEC HOME ELECTRONICS (USA) 36,37 
NEC INFORMATION SYSTEMS Clll 

1 88 NITRO MICRO. . . 1 23 
1 89 NOHAU . . . . . . . . . . . . . . . . . . . .  34 
191 NUMONICS . . . 1 48 
192 OKIDATA . . . . . . . . . . . . . • . . . .  251 
193 ON TARGET ASSOC. . . . .  311 
202 ONLINE STORE . . . . . . . . .  264 

• ORACLE . . . . . . . . . . . . . . . . . . .  75 
194 OVERLAND DATA . . . . . . . . .  318 
195 PACIFIC COMPUTER . . . . . .  311  
196 PACIFIC COMPUTER . . . .  311  
197 PALLADIAN TECHNOLOGIES . 320 
198 PARA SYSTEMS . . . . . . . . . . . . .  41 

M15 PARAGON CONCEPTS . .  MAC-35 
199 PARCPLACE SYSTEMS . .  95 
200 PATTON & PATTON . . . . . . . . . .  1 1 6  
201 PC NETWORK . . .  218,21 9 
203 PERISCOPE . . . . . . . . . . . . . . .  1 1 7  
190 PERSONAL SPACE COMM . . . .  31 1 
204 PERSONAL TEX . . . .  44 
205 POLYTRON . . . . . . . . . . . . .. . . . . 43 
206 PRECISION DATA PROD . . . . . .  324 
207 PRINCETON PUBLISHING LABS175 
208 PROGRAMMER'S PARADISE62,63 
209 PROGRAMMER'S SHOP . .  1 1 2  
2 1 0  PROTECH MARKETING . . . .  54 
211  PROTEUS TECH. CORP. . . .  27 
292 QUADRAM . . . . . . .  254 
293 QUADRAM 254 
212 QUALSTAR . . . . . . . . . . . . . . . .  320 
213 QUANTUM SOFTWARE . .  87 
294 QUARTERDECK . . . . . . .  263 
214 QUA TECH . . . . . . . . . . . . . . . .  316 
215 QUA TECH . . . . . .  316 
216 QUA TECH . . . 316 
217 QUA TECH . . . 316 
218 RADIO SHACK . . .  CIV 

• RAIMA . . .  . . . . . . . . . . . . .  35 
219 RAINBOW TECHNOLOGIES . .  128 
220 RAINBOW TECHNOLOGIES . .  128 
221 REAL TIME DEVICES . . 315 
222 RENEGADE TECH. . . . 8,9 
223 ROSE ELECTRONICS . . . . 159 
224 SABINA INTERNATIONAL . 315 
225 SAFEWARE . . . . . .  322 
295 SAIC . . . . . . . . . . . . . . . . 271 
286 SANTA CRUZ OPERATION . 83 
287 SANTA CRUZ OPERATION . . . .  83 
227 SCHWAB COMP. . . . . . . . 313 
301 SCOPE ELECTRONICS . . . . . .  320 
M16 SCOTT FORESMAN & CO. MAC-12 
228 SHAMROCK . . . . . .  1 1 3  
231 SMIS . . . . . . . . . . . . . . . . .  52 
232 SN'W ELECTRONICS . . . . . . .  204 

• SOFTWARE DEV.SYS . . . . . . . . .  99 
. M17 SOFTWARE EXCITEMENT. MAC-7 

235 SPECTRUM .  . . .  8 1  
236 SPSS . . . . . . . . . . .  1 53 
237 STATSOFT . . . . • . . . • . . . . . . . .  47 

Inquiry No. Page No. 

238 STSC (STATGRAPHICS) . . 199 
239 SUNFLEX . . . . . . . .  151 
240 SUNFLEX . . . . . . .  151 
282 SURAH . . . . 315 
241 SYSGEN . . . . . . . . . .  19 
242 SYSTAT . . . . . . . . . . .  208 
243 SYSTAT . . . . 208 
244 S-100 . . . . . . . . . . . . . . . . . . . .  1 50 
245 TALKING TECHNOLOGY . . . . .  315 
246 TATUNG 183 
247 TELCOR . . 186 
248 TELEBIT . . . . . . . . . . . . . .  1 04,1 OS 
249 TELEBYTE TECHNOLOGY . . .  324 
250 TELEMART . . . . . . . . . . . .  269 
251 TELEMART . . . .  269 
252 TORCH TECHNOLOGY . . . . . . .  53 
253 TOSHIBA COMPUTERS . .  206,207 
254 TOSHIBA COMPUTERS . .  206,207 
255 TOUCHBASE SYSTEMS, INC. . 16  
256 TRUE DATA . . .  . 122 
257 TRUEVISION, INC. . . . . . . . . .  205 
258 TURBO POWER . . . . . .  1 1 8  
259 TWIX INTERNATIONAL CORP. 322 
260 UNIVERSAL CROSS. ASSEMB. 31 8 
261 VERBATIM . . . . . . . . . .  55 

• VERMONT CREATIVE . . . . . . .  10 
M18 VERSACAD . . . . . . . . . . .  MAC-CIV 
262 VERSASOFT . . . . . . . . . . . . . . .  1 00 
263 VICTORY ENTERPRISES . . . . .  1 40 
264 VNS . . .  . . . . .  196 
265 VNS . . . . . . . .  242,243 
267 WAREHOUSE DATA . . . . .  160,161 
268 WAREHOUSE DATA . . . . .  1 60,161 
269 WELLS AMERICAN (DOMESTIC) 31 
281 WELLS AMERICAN (INT'L) . . . . .  31 
291 WHITEWATER GROUP . . . . . .  244 
270 WINTEK . 5 
271 WINTEK . . . . . .  315 
272 XELTEK . . .  . . . . . . . . . . . . .  318 
273 XELTEK . . . . . . . . . . . . .  318 
276 Z WORLD . . . . . . . . . . . . . . . . .  324 
277 ZEOS INTERNATIONAL . . 56,57 
278 ZERICON . . . . . . . . . . . . .  211 
279 ZERICON . 21 1 
288 ZORTECH . . . . . . . . . . . . . . .  239 

INTERNATIONAL SECTION 96 1S 1-72 
No North American Inquiries please. 

402 ABC COMPUTER . 961S-48 
403 ACER . . . . . . . . . . .  961S-52,53 
404 ACME TECHNOLOGY 961S-68 
406 ALADDIN KNOWLEDGE SYS. 961S-28 
407 ASTA ELECTRONIC SYS . .  9615-71 
408 BERING INFORMATION C0.9615-70 
409 BEST COMMUNICATION . 9615-70 
411 BLUE CHIP TECHNOLOGY 9615-36 

BYTE PUBLICATION . . . . .  9615-72 
BYTE SUB. MESSAGE . 9615-24 
CALEND 9615-21 
CEBIT 89 . 9615-46 
CLEO SOFTWARE 961S-25 

413 COMPUSENSE LTD . . . . .  9615-34 
414 COM-TEK DATA SYSTEMS 9615-37 
415 COM-TEK DATA SYSTEMS 961S-37 
416 CONTROL TELEMETRY 9615-30 
417 CUBIX . . . . . 9615-17 
418 C.E.T.D.C. . . . . . .  . . 9615-61 
467 DATAMAN, LTD. 9615-41 
419 DATEX SYSTEMS . . . .  9615-15 
420 DIETRICH 9615-40 
421 EASTERN FAIRYLAND INC.9615-71 
422 EECO LTD. 961S-33 
423 ELONEX . . . . . . . . . . . . 961S-27 
424 FORTH SYSTEMS . . . . . . 9615-36 
425 FORMOSA MICROSYS. INC.9615-59 
426 GAMMA PRODUCTIONS . 9615-18 
427 GIANTEK TECHNOLOGY . 9615-65 
468 GRAPHTEC CORP . . . . . .  961S-45 
428 GREY MATTER .  . . . . . 9615-44 
429 HWA HSIN ELECTRONIC CO. 9615-67 
430 IAR SYSTEMS . . . . . . . . 9615-23 
431 IN WIN DEVELOPM=NT . .  9615-70 
432 INES . . . . . . . . . . . . . . . . 9615-32 
433 INTERQUADRAM . . . . . . . . 961S-9 
434 INTERQUADRAM 9615-1 1 
435 INTERQUADRAM . . . . . . .  961S-13 
436 INTRA ELECTRONICS CO. 9615-71 
437 IRIS . . . . . . . . . . . . . . . . .  9615-16 
401 I X I LIMITED . . . . . . . . . . .  9615-40 
438 KADOR . . . . . . . . 961S-34 
439 LANGUAGE TECHNOLOGY9615-26 
440 LOGIC PROGRAMMING ASSOC. 9615-24 
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441 MAYFAIR MICROS . . . . 96/S-43 
442 MICRO TECHNOLOGY . . 96/S-39 
443 MICRON TECHNOLOGY INC. 961S-19 
444 NEST TECHNOLOGIES 961S-67 
445 NOVELL DEVELOPMENT 961S-6 
446 RAFFEL . . . . . . . . . . . . . . .  96/S-12 
447 RCS TECHNOLOGY CORP.961S-67 
448 RINGDALE PERIPHERALS 961S-29 
449 SEMI TECH MICRO . . . . .  961S-31 

• SOFTLINE CORPORATION 96/S-35 
452 SOFTWAVE APS . 961S-38 
469 SOFTWARE DIRECTIONS 961S-47 
453 SUN MICROSYSTEMS . . . .  96/S-2 
454 SURE TECHNOLOGY INC. 961S-51 
455 SYSTEMS WEST . . . . . . . 961S-32 
470 TAIWAN VIDEO&MONITOR 961S-69 
456 TECHPOWER CO., LTD. 96/S-66 
457 THE JOW DIAW ENT. . . 961S-63 
459 TOP LINK COMPUTER . 961S-65 
460 TREMON ENTERPRISES CO. 961S-55 
461 TRIANGLE DIGITAL 961S-38 
462 UNITECH 96/S-22 
463 UNITRON INC. 961S-57 
464 USA SOFTWARE 961S-5 
465 VISIONETICS INT'L. . 96/S-68 

INT'L DIRECT RESPONSE POSTCARDS 

AZERTY INC. . . . . . . . . . . . . .  961S 
C USERS GROUP . . . . . . . . . .  961S 
DATACOPY SERVICES OF TX 961S 
EDMOND SOFTWARE . . . . . .  961S 

Inquiry No. Page No. 

FORTH SYSTEMS . . .  961S 
METRA BYTE . . . . . . . . . . . . .  961S 
MICRO-SIM CORP . . . . . . . . . .  961S 
PROGRAMMERSJOURNAL . 961S 
SOFTWARE BLACKSMITH . . .  961S 
SOFTWARE EXCITEMENT . . .  961S 
TOUCHBASE SYSTEMS. . . 961S 

REGIONAL SECTIONS 

Midwest 96 MW 1-8 

535 4 GUYS COMPUTERS . . . . .  MW-4 
536 BUSINESS MICRO SYSTEMSMW-2 
537 BUSINESS MICRO SYSTEMSMW-2 
538 COMPARE COMPUTERS . MW-6,7 
539 COMPARE COMPUTERS . MW-6,7 
540 COM-TEK DATA SYSTEMS . MW-3 
541 COM-TEK DATA SYSTEMS . MW-3 
542 O.S. ASSOCIATES . . . . .  MW-3 
543 O.S. ASSOCIATES . . . . . . . .  MW-3 
544 Y.E.S. MULTINATIONAL, INC.MW-1 

Mid-Atlantic 96 M/AT 1·8 

BYTE TIPS . . . . . . . . . . . M/AT-2 
550 COMMUNICATION RES. GAP . . .  M/AT-3 

COMPUTERS FOR THE BLIND . M/AT-4 
551 GOLDEN BOW SYSTEMS . M/AT-1 
552 NETLOGIC, INC. . . . . M/AT-7 

Inquiry No. Page No. 

Northeast 96 NE 1-20 

494 APPLIED PROGRESSIVE ELEC. . NE-9 
515 BOSTON UNIVERSITY . . . . . .  NE-3 
495 COMMUNICATION RES. GRP.NE-10 
514 COMPUTER TERMINAL . NE-1 2,13 
496 OAT AWARE PRODUCTS . . . . NE-1 8 
497 OAT AWARE PRODUCTS . . . . NE-18 
498 ELECTRIFIED DISCOUNTERS . . .  NE-1 1 
499 GOLDEN BOW SYSTEMS . .  NE-20 

• HERTZ COMPUTER . . . . . . . NE-7 
501 JASMINE COMPUTER SYS . . NE-15 
502 LOG/X MICRO COMP . . . . . . NE-16 
503 LOG/X MICRO COMP . . . . . .  NE-16 
504 LOG/X MICRO COMP . . . . . .  NE-16 
505 MANCHESTER EQUIPMENT . NE-1 
506 NEWER TECHNOLOGY . . . . .  NE-6 
507 PD SOFTWARE HOUSE . . . . NE-8 
508 P.C. LINK CORP. . . .  NE-5 
509 ROCHESTER INST. OFTECH.NE-14 
510 SOFTWARE BOTTLING CO. NE-19 

S.P.C . . . . . . . . . . . . . . . . . . . .  NE-2 
511 TAN COMPUTER SVC . . . . .  NE-14 
512 UNDER-WARE ELECT . . . . . .  NE-17 
513 WESTWOOD COMPUTER . . .  NE-4 

Pacific Coast 96 PC 1-12 

518 3-F ASSOCIATES . . . . .  PC-3 
519 4 GUYS COMPUTERS . . . . . . PC-7 

BYTE TIPS . . . . . . . . . . . . . . . PC-8 

Inquiry No. Page No. 

521 COMPUTER TIES . . . . . .  PC-2 
• DIGITAL EQUIPMENT CORP. PC-9 

522 GOLDEN BOW SYSTEMS . . .  PC-1 
523 INTERFACE GROUP . .  PC-6 
524 LEINBACH, INC. . . . . . . . . PC-7 
525 MICRO UNIVERSE . . . . . . . . . PC-4 
526 NEWER TECHNOLOGY . . . . PC-10 
527 REASONABLE SOLUTIONS . PC-5 
531 SEVERE DISCOUNTERS . . . . PC-8 
528 TODAY COMPUTERS . . . . . .  PC-12 
529 TODAY COMPUTERS . . . . . .  PC-12 
530 UNDER-WARE ELECT . . . . . . PC-11 

South 96SO 1-16 

476 4 GUYS COMPUTERS . . . . S0-9 
477 AMERICAN HI-TECH . . . . . . .  S0-2 
478 BELTRON COMPUTER . . . .  S0-1 3 

BYTE TIPS . . . . . . . . . . . . . .  S0-10 
479 COMP. MASTERS OF AUG . .  S0-1 1 
488 COMPUTER TERMINAL . . .  S0-6,7 
480 COWELL CORPORATION . . .  S0-4 
481 COWELL CORPORATION . . .  S0-4 
482 DRS POWER PRODUCTS . .  S0-9 
483 DRS POWER PRODUCTS . . .  S0-9 
484 NEWER TECHNOLOGY . . . . .  S0-5 
485 OMEGA SYSTEMS . . . . . .  S0-1 
486 PO SOFTWARE HOUSE . . . .  S0-16 

PRINTERS PLUS . . . . . . . . .  S0-15 
SM INDUSTRIES . . . . . . . . .  S0-1 0 

487 UNDER-WARE ELECT. . . . .  S0-3 

BYTE ADVERTISING SALES STAFF·: 
Steven M. Vito, Associate Publisher IV .P. of Marketing, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 
Jennifer L. Bartel, West Coast Regional Sales Manager, 8111 LBJ Freeway, Suite 1350, Dallas, Tx 75251, tel. (214) 644-1111 
L. Bradley Browne, Telemarketing Director, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 

NEW ENGLAND 
ME, NH, VT, MA. RI, ONTARIO 
CANADA & EASTERN CANADA 
John C. Moon (617) 262-1 160 
McGraw-Hill Publications 
575 Boylston Street 
Boston, MA 02! 16 

ATLANTIC 
NY, NYC, CT. NJ (NORTH) 
Leah G. Rabinowitz (212) 512-2096 
Ken Tashjy (212) 512-2645 
McGraw-Hill Publications 
1221 Avenue of the Americas-
36th Floor 
New York, NY 10020 

EAST 
PA, NJ (SOUTH), 
MD, W. VA, DE, D.C. 
Thomas J.  Brun (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 
Philadelphia, PA 19102 

SOUTHEAST 
NC,SC, GA, FL, AL, TN, VA 
Thomas Tolbert (404) 252-0626 
McGraw-Hill Publications 
4170 Ashford-Dunwoody Road 
Suite 420 
Atlanta, GA 30319 

MIDWEST 
IL, MO. KS, lA, NO, SO, MN, 
KY. OH, WI, NB, IN, MI. MS 
Kurt Kelley (312) 751-3740 
'McGraw-Hill Publications 
Blair Building 
645 North Michigan Ave. 
Chicago, IL 6061 1  

SOUTHWEST, 
ROCKY MOUNTAIN 
CO, WY, OK, TX, AR, LA 
Karl Heinrich (713) 462-0757 
McGraw-Hill Publications 
7600 W. Tidwell Rd.-Suite 500 
Houston, TX 77040 

Field Sales Associate: 
Dan Harper (603) 924-2598 

International Advertising Sales Staff: 
Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austria 
222 75 76 84 

Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
PO Box 2156 
Bat Y•m, 59121 1srael 
3 866561 321 39 

Ros Weyman 
Serving Germany, Austria, & Switzerland 
McGraw-Hill Publishing Co. 
34 Dover St. 
London WI X 4BR 
England 01 493 1451 

Karen Lennie 
McGraw-Hill Publishing Co. 
34 Dover St. 
London WIX 4BR 
England 01 493 1451 

Michael Karnig 
Andrew Karnig & Associates 
Finnbodavagen 
S-1 3 1  31 Nacka, Sweden 
8-44 0005 

Mr. Alain Faure 
McGraw-Hill Publishing Co. 
128 Faubourg Saint Honore 
75008 Paris 
France 
( ! )  42-89-03-81 

SOUTH PACIFIC 
SOUTHERN CA, AZ, N M ,  
LAS VEGAS 
Ron Cordek (714) 557-6292 
McGraw-Hill Publications 
300 I Red Hill Ave.  
Building #!-Suite 222 
Costa Mesa, CA 92626 

Tom Harvey (213) 480-5243 
McGraw-Hill Publications 
3333 Wilshire Boulevard #407 
Los Angeles, CA 90010 

NORTH PACIFIC 
HI, WA, OR, ID, MT, 
NORTHERN CA, 
NV (except LAS VEGAS), 
W. CANADA, UT 
Christine Kopec (415) 362-4600 
McGraw-Hill Publications 
425 Battery Street 
San Francisco, CA 941 1 1  

Bill McAfee (408) 879-0371 
McGraw-Hill Publications 
1999 South Bascom Ave. 
Suite #210 
Campbell, CA 95008 

Field Sales Associate: 
Elisa Lister (603) 924-2665 

Mrs. Maria Sarmiento 
Pedro Teixeira 8. Off. 320 
Iberia Mart I 
Madrid 4, Spain 
1 45 52 891 

Emilio Zerboni 
McGraw-Hill Publishing Co. 
Via Flavio Baracchini I 
20123 Milan, Italy 
(2) 89010103 

BYTE BITS (2x3) 
Mark Stone (603) 924-6830 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

The Buyer's Mart (lx2) 
Brian Higgins (603) 924-3754 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Regional Advertising 
Scott Gagnon (603) 924-4380 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Larry Levine (603) 924-4379 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Barry Echavarria (603) 924-2574 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Seavex Ltd. 
400 Orchard Road, #10-0 I 
Singapore 0923 
Republic of Singapore 
Tel: 734-9790 
Telex: RS35539 SEAVEX 

Seavex Ltd. 
503 Wilson House 
19-27 Wyndham St. 
Central, Hong Kong 
Tel: 5-260149 
Telex: 60904 SEVEX HX 

Special Issue Specialist 
Liz Coyman (603) 924-2518 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE Deck Mailings 
Ed Ware (603) 924-6166 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

A/E/C Computing Deck 
Computing for Engineers 
Mary Ann Goulding 
(603) 924-2664 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 

Masaki Mori 
McGraw-Hill Publishing Co. 
Overseas Corp. 
Room 1528 
Kasumigaseki Bldg. 
3-2-5 Kasumigaseki, 
Chiyoda-Ku 
Tokyo !00, Japan 
3 58 1 98 1 1  

Mr. Ernest McCrary 
Empresa Internacional de 
Comunicacoes Ltda. 
Rua da Consolacao, 222 
Conjunto 103 
01302 Sao Paulo, S.P., Brasil 

· Tel: ( I I) 259-381 1  
Telex: ( 100) 32122 EMBN 
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To get further information on the products advertised in BYTE, fil l out 
the reader service card by circling the numbers on the card that cor­
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

* Correspond directly with company. 

I ndex to Advert isers by Prod uct Category 

Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

1 47 LINK COMPUTER GRAPHICS . 320 

HARDWARE 305 LOGICAL DEVICES . . . . . . . . . .  310 

306 LOGICAL DEVICES . . . . . . . . . .  310 

310 ADD INS 313 INSTRUMENTATION 

16 ALPHA PRODUCTS CO . . .  326,327 

31 ATI TECHNOLOGIES . . 1 81 

41 1 BLUE CHIP TECHNOLOGY 961S-36 

55 B&C MICROSYSTEMS . . . . . . .  315  

285 B&C MICROSYSTEMS . . . . . . .  315  

56 CAPITAL EQUIPMENT . . . . . . .  1 40 

70 CONTROL VISION . . . . . . . . . .  31 0 

417 CUBIX . . 961S-17 

76 DEFINICON SYSTEMS . . . .  1 1 1  

8 9  DIVERSIFIED TECHNOLOGY . 324 

290 DIVERSIFIED TECHNOLOGY 216 

95 EDC GMBH . . . . . . . . . . . .  58 

425 FORMOSA MICROSYS. INC.961S-59 

432 INES . 961S-32 

433 INTERQUADRAM . 

434 INTERQUADRAM . 

961S-9 

961S-1 1 

435 INTERQUADRAM . 961S-13 

90 DSP . . . . . . . . . . . . . . . . . . . . . .  38 

96 ELEXOR INC . . . . . . . . . . . . . . .  320 

1 37 JB COMPUTRONIX . 318 

31 4 

422 EECO L TO . 

1 22 HOOLEON 

1 23 HOOLEON 

KEYBOARDS/MICE 

961S-33 

. 1 02 

. 1 02 

1 25 HOUSTON INSTRUMENT . . . . .  93 

1 34 ITAC . 1 26 

1 50 LOGITECH . 70,71 

1 51 LOGITECH . . . . . . . . . . . . . .  70,71 

191 NUMONICS . . 148 

457 THE JOW DIAW ENTERPRISE . 961S-63 

462 UNITECH 961S-22 

1 32 IO TECH . . . . . . . . . . . . . .  1 52 315  MASS STORAGE 
1 33 IO TECH . . . . .  3 1 1  

146 LAWSON LABS . . . . . . . . . . . . .  320 

1 55 MAS IS SYSTEMS . . . . . . . . . . .  324 

443 MICRON TECH. INC. 961S-19 

MICROSOFT . . . . . . . . . . . . . . .  289 

1 76 MIRO DATENSYTTEME . . . . . . .  30 

444 NEST TECHNOLOGIES . 961S-67 

484 NEWER TECHNOLOGY . . .  96S0-5 

506 NEWER TECHNOLOGY . . .  96NE-6 

526 NEWER TECHNOLOGY . .  96PC-1 0 

189 NOHAU . . . . . . . . . . . . . . . .  34 

190 PERSONAL SPACE COMM . . . .  31 1 

207 PRINCETON PUB. LABS . . . . .  1 75 

292 QUADRAM 

293 QUADRAM 

2 1 4  QUATECH 

215 QUA TECH 

216 QUA TECH 

217 QUATECH 

. . . . . . . . .  254 

. 254 

. .  316 

. . . .  316 

. .  316 

. 316 

221 REAL TIME DEVICES . . . . . . .  315  

231  SMIS . . . . . . . . . • • . • • • .  52 

455 SYSTEMS WEST 961S-32 

245 TALKING TECHNOLOGY . . . . .  315  

460 TREMON ENT. CO. ,  LTD . 961S-55 

257 TRUEVISION, INC . . . . . . . . . . .  205 

465 VISIONETICS INC. 

31 1 

1 62 MEGA DRIVE 

1 63 MEGADRIVE 

S.P.C . .  

961S-68 

DRIVES 

. . . . . . .  1 7  

. .  1 7  

. . . . . . . .  96NE-2 

312 HARDWARE PROGRAMMERS 

35 AVOCET . . . . . . . . . .  313  

51 BP MICROSYSTEMS . . . . 324 

303 BYTEK COMPUTER CORP. . 324 

304 BYTEK COMPUTER CORP . . . .  324 

55 B&C MICROSYSTEMS . . . . . . .  315  

285 B&C MICROSYSTEMS . . . . . . .  3 1 5  

1 4 2  KORE INTERNATIONAL . . . . . .  322 
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15 AK SYSTEMS . . . . . . .  316 

40 BASF . . . . . . . . . • . . . . .  217 

46 BIOLOGICAL ENGINEERING . .  1 46 

1 1 2  GENOA . . . . . . . . . . . . . . . . . . . .  77 

MAXELL CORP. OF AMERICA . .  73 

1 62 MEGA DRIVE . . . . . . . . . . . . . . .  1 7  

163 MEGA DRIVE . . . .  1 7  

1 9 4  OVERLAND DATA . . 318  

212  QUALSTAR . . . . . . . . . . . . . . . .  320 

241 SYSGEN . . . . . . . . . . . . . . .  1 9  

249 TELEBYTE TECHNOLOGY . . .  324 

261 VERBATIM . . . . . . . . . . . . . . . . .  55 

MISCELLANEOUS 

22 ANNAHEIM AUTOMATION . 310 

ANTHRO . . . 42 

41 BAYTECH . . . 45 

71 covox . . . . . . . . . . . . . . . . .  310 

467 DATAMAN, LTD . 961S-41 

420 DIETRICH . . 961S-40 

280 ENGINEERS COLLABORATIVE 313 

427 GIANTEK TECHNOLOGY . 961S-65 

1 1 4  GTEK . . . . . . . . . . . . . . . . . . . . .  1 8  

1 1 5  GTEK . . . . . . . . . . . . . . . . . . . . .  1 8  

1 1 9  HARRIS/3M . . . . . . . . . .  164,165 

431 IN WIN DEVELOPMENT . 961S-70 

129 INTECTRA INC . . . . . . . . . . . . .  313 

1 30 INTEGRAND . . . . . . . . . . . . . . .  1 44 

438 KADOR . . . . . . . . . . .  . 961S-34 

524 LEINBACH, INC . . . . . . . . . .  96PC-7 

1 73 MICROTECH . . 322 

447 RCS TECHNOLOGY CORP. 961S-67 

259 TWIX INTERNATIONAL CORP. 322 

263 VICTORY ENTERPRISES . . . . .  1 40 

272 XELTEK . . . . . . . .  318  

273 XELTEK . . . .  -318 

316 MODEMS/MULTIPLEXORS 

409 BEST COMMUNICATION . 961S-70 

CLEO SOFTWARE . 961S-25 321 PRINTER RIBBONS 

60 COMPUCOM . . . . . . . . . . . . . . . .  60 

298 COPPER ELECTRONICS . . . . .  280 38 ACCEL 500 . . . . . .  220 

480 COWELL CORPORATION . 96S0-4 

481 COWELL CORPORATION . 96S0-4 322 SCANNERS/DIGITIZERS 

1 92 OKIDATA . . . . . . . . . . . . . . . . . .  251 
-------------

247 TELCOR . . . . . . . . . . . . . .  1 86 

248 TELEBIT . . . 104,105 

255 TOUCH BASE SYSTEMS, INC . . . 16 

317 MONITORS 

408 BERING INFO. CO.,LTD. 961S-70 

409 BEST COMMUNICATION . 961S-70 

104 FLAGSTAFF . . . . . . . . . . . . . . .  1 08 

105 FLAGSTAFF . 

1 21 HIGH RESOLUTION TECH . 

437 IRIS . 

256 TRUE DATA . 

1 08 

316 

961S-16 

. . 1 22 

436 INTRA ELEC. CO.,LTD . 961S-71 323 SOFTWARE SECURITY 

177 MITSUBISHI . 1 24 

178 MITSUBISHI . . . . . . . . . . . . . . .  1 24 

296 MITSUBISHI ELEC. . 1 88,189 

297 MITSUBISHI ELEC. . . .  1 88 , 189 

183 NANAO . . . . . . . . . . . . . . . . . . .  1 76 

1 84 NANAO . . . .  1 76 

NEC HOME ELEC.(USA) . 36,37 

470 TAIWAN VIDEO & MONITOR 961S-69 

246 TATUNG 1 83 

318  NETWORK HARDWARE 

10 3X - USACORP. . . . . .  89 

41 BAYTECH . . . . . . . . . . . . . . . . . .  45 

48 BOCA RESEARCH . . . 1 25 

417 CUBIX . 961S-1 7  

4 1 9  DATEX SYSTEMS . 961S-15 

81 DIGIBOARD . . . . . . . . . . .  1 1 4, 1 1 5  

8 2  DIGIBOARD . .  1 1 4, 1 1 5  

1 86 NATURAL MICROSYSTEMS . 32 

552 NETLOGIC, INC. . 96M/AT-7 

190 PERSONAL SPACE COMM . . . .  31 1 

446 RAFFEL .  961S-12 

448 RING DALE PERIPHERALS 961S-29 

223 ROSE ELECTRONICS . 1 59 

454 SURE TECHNOLOGY INC. 961S-51 

319 POWER SUPPLIES 

482 DRS POWER PRODUCTS . 96S0-9 

483 DRS POWER PRODUCTS . 96S0-9 

98 EMERSON COMP. POWER . .  1 39 

99 EMERSON COMP.POWER . .  1 39 

198 PARA SYSTEMS . . 41 

301 SCOPE ELECTRONICS . . . . . .  320 

SM INDUSTRIES . . . . . . .  96S0-10 

320 PRINTERS/PLOTTERS 

407 ASTA ELEC. SUP.CORP. 961S-71 

300 ASTA ELECTRONICS SYS . . . .  280 

41 BAYTECH . .  45 

496 DATAWARE PRODUCTS . . 96NE-18 

497 DATAWARE PRODUCTS . .  96NE-18 

468 GRAPHTEC CORP. 961S-45 

M6 HOWTEK . . . . . . . . . . . . MAC1 0,1 1 

M7 HOWTEK . MAC1 0,1 1 

1 52 MANNESMANN TALLY . . . . . . . .  39 

1 53 MANNESMANN TALLY . . 39 

232 SN'W ELECTRONICS . . . . . . .  204 

278 ZERICON . . . . . . . . . . . . . . . . .  2 1 1  

279 ZERICON 21 1 

--------------------
406 ALADDIN KNOWLEDGE SYS. 961S-28 

416 CONTROL TELEMETRY 961S-30 

2 1 0  PROTECH MARKETING . . . 54 

219 RAINBOW TECHNOLOGIES . .  1 28 

220 RAINBOW TECHNOLOGIES . .  1 28 

324 SYSTEMS 

402 ABC COMPUTER . 961S-48 

403 ACER . . . . . . . . . . .  961S-52,53 

404 ACME TECH. CORP . 961S-68 

1 2  ADVANCED LOGIC RSRCH . 90,91 

13 ADVANCED LOGIC RESRCH 90,91 

477 AMERICAN HI-TECH . . . . .  96S0-2 

AMPRO . . . . . . . . . . . . . . . . . . .  1 34 

29 AST RESEARCH . . . . . . . .  21 ,22,23 

30 AST RESEARCH . . . . . .  21 ,22,23 

478 BELTRON COMPUTER . .  96S0-13 

44 BEST COMPUTER . . 185 

45 BEST COMPUTER . . . .  1 85 

536 BUSINESS MICRO SYS. . 96MW-2 

537 BUSINESS MICRO SYS. . 96MW-2 

CEBIT 89 . 961S-46 

414 COM-TEK DATA SYSTEMS 961S-37 

415 COM-TEK DATA SYSTEMS 961S-37 

540 COM-TEK DATA SYSTEMS 96MW-3 

541 COM-TEK DATA SYSTEMS 96MW-3 

78 DELL COMPUTER CORP . . . . Cll,1 

91 DTK . . . . . . . . . . . . . • • . . . . . . .  1 90 

92 DTK . . .  . . . . . . . . . . .  1 90 

421 EASTERN FAIRYLAND INC.961S-71 

423 ELONEX . 961S-27 

1 00 EVEREX COMPUTER SYS . .  28,29 

1 01 EVEREX COMPUTER SYS . .  28,29 

1 09 GATEWAY 2000 . . . . . . . .  59 

HERTZ COMPUTER . . . . . .  96NE-7 

299 HWA HSIN ELEC. CO LTD . . . .  280 

429 HWA HSIN ELEC. CO., LTD. 961S-67 

1 27 IEEE . . .  . . . . . . . . . . .  184 

502 LOGIX MICRO COMP. . 96NE-16 

503 LOG IX MICRO COMP . . . . 96NE-16 

504 LOG IX MICRO COMP. . 96NE- 1 6  

165 MEGATEL . . . . . . . . . . .  58 

NEC INFORMATION SYSTEMS Clll 

485 OMEGA SYSTEMS . . . . . . .  96S0-1 

2 1 1  PROTEUS TECH.CORP. . . . .  27 

2 1 8  RADIO SHACK . . . . . . . . .  CIV 

222 RENEGADE TECH . . . . . . . . . . .  8,9 

449 SEMI TECH MICRO 961S-31 

232 SN'W ELECTRONICS . . . . . . . .  204 

453 SUN MICROSYSTEMS . 961S-2 
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511 TAN COMPUTERSVC . .  96NE-14 

456 TECHPOWER CO., LTD . 961S-66 

528 TODAY COMPUTERS . . . .  96PC-12 
529 TODAY COMPUTERS . . . .  96PC-1 2 
459 TOP LINK COMPUTER . 961S·65 
253 TOSHIBA COMPUTERS . .  206,207 
254 TOSHIBA COMPUTERS . .  206,207 
461 TRIANGLE DIGITAL . 
463 UNITRON INC. 

961S-38 

961S-57 

264 VNS . 
265 VNS . 

. . . . . . . . . . . . .  1 96 
. 242,243 

269 WELLS AMERICAN (DOMESTIC) 31 
281 WELLS AMERICAN (INT'L) . . . . . 31 

271 WINTEK . 315 

277 ZEOS INTERNATIONAL . . . .  56,57 

SOFTWARE 

325 APPLE2/MAC APPLICATIONS 

Business/Office 

42 BOT PRODUCTS . . 1 45 

43 BOT PRODUCTS . . . . . . . . . . . .  1 45 

M1 COGNITION TECH. . . MAC Clll 

M2 COGNITION TECH. 
106 FOX SOFlWARE .  

M13 NANTUCKET. 

. . MACCIII 

. . 25 
. . .  MAC33 

M15 PARAGON CONCEPTS . . .  MAC35 

326 APPLE2/MAC APPLICATIONS 

Scienlillc/Technlcal 

M3 COOKE PUBLICATIONS . . . MAC37 

M 1 1  MICROSIM . . . MAC4 

M12 MICROSIM . . .  MAC4 

M20 NATIONAL INSTRUMENTS MAC Cll 

M21 NATIONAL INSTRUMENTS MAC Cll 

Inquiry No. Page No. Inquiry No. Page No. 

426 GAMMA PRODUCTIONS 961S-18 337 IBM/MSDOS-UTILITIES 

1 69 MICRORIM . 
1 70 MICRORIM . 
1 85 NANTUCKET. 

. 84,85 

. . . . .  84,85 
. .  26 

445 NOVELL DEVELOPMENT 961S-6 

ORACLE . . . 75 
RAIMA . . . . . . . . . . . • . • . . . . . .  35 

262 VERSASOFT . .  . .  1 00 

332 IBM/MSDOS APPLICATIONS 

Scientific/Technical 

24 APTECH SYSTEMS . 1 57 
94 ECOSOFT . .  . . . . . . . . . .  1 36 

1 1 6  HAMMERLYCOMP.SERVICES 213 
124 HORSTMANN SOFlWARE 224 
440 LOGIC PROG. ASSOC. . 961S·24 

156 MATHSOFT . . . . . . . . . . . . . . .  67 
200 PATION & PATION . . .  . .  1 1 6  
235 SPECTRUM .  . . . . . . . . . . . . .  81 

237 STATSOFT . . . . . . .  47 

238 STSC (STATGRAPHICS) . . . 199 
239 SUN FLEX . . .  . . . . . . . .  151 
240 SUNFLEX 
242 SYSTAT . 
243 SYSTAT . 

333 

1 51 

. . . . . . • . • . . . . . . .  208 
. .  208 

IBM/MSDOS-CAD 

19 AMERICAN SMALL BUS. COMP. 137 
34 AUTODESK . .  . 101 

65 COMPUTER RESOURCE TECH. 173 

270 WINTEK . . .  . . . . . . . .  5 

334 IBM/MSDOS-LAN 

75 DATA TRANSLATION . . . 61 
552 N ETLOGIC, INC. . . .  96M/AT-7 

21 ANNABOOKS . . . . . .  315  
3 3  ATRON . . . . . . . . . . . . .  64 

47 BLAISE . . . . . . .  33 

52 BUMBLEBEE SOFlWARE . . . . . 54 

CNS . . . . . . . . . . . . . . . . . . . . .  102 
41 3 COMPUSENSE LTD . . . . .  960S-34 

72 CURTIS, INC. . . . . . . .  271 
80 DEPARTMENTAL TECH . . . . . .  203 

1 07 FUTURE COMPUTER SYS . . . .  1 03 
108 FUTURE COMPUTER SYS . . . .  1 03 
1 1 3  GOLDEN BOW . . 1 38 

499 GOLDEN BOW SYSTEMS 96NE·20 

522 GOLDEN BOW SYSTEMS . 96PC-1 

551 GOLDEN BOW SYSTEMS96M/AT-1 
1 1 6  HAMMERLY COMP. SERVICES213 
120 HI TECH EQUIPMENT CORP . .  318 
401 I X I LIMITED . .  
430 IAR SYSTEMS . 

961S-40 

961S-23 

141 KNOWLEDGE GARDEN . . . . . .  259 
1 57 MATRIX . . . . . . . . . . . . .  233 
179 MIX SOFlWARE . . . . . . . . . . . .  291 
542 O.S. ASSOCIATES . . . . . .  96MW-3 

543 O.S. ASSOCIATES . . . . . .  96MW·3 

203 PERISCOPE . . . . . . . . . . . . . . .  1 1 7  
294 QUARTERDECK . . . . . .  : . . . . .  263 
469 SOFlWARE DIRECTIONS 961S-47 

51 0 SOFTWARE BOTILING CO. . . 96NE-19 

258 TURBO POWER . . . . . . . . . . . .  1 1 8  
VERMONT CREATIVE . 1 0  

291 WHITEWATER GROUP . . .  244 

288 ZORTECH . . . . . . . . . . . . . . .  239 

338 IBM/MSDOS COMMUNICATIONS 

57 COEFFICIENT SYSTEMS . . . . .  1 1 2 

495 COMMUNICATION RES. GAP . .  96NE-10 

550 COMMUNICATION RES. GAP. 96M/AT-3 

88 DIVERSIFIED COMP. SYS. . 322 
140 KEA SYSTEMS . . 223 

236 SPSS . . . . . . . . . . . . . . . . . . . .  1 53 335 IBM/MSDOS-GRAPHICS 197 PALLADIAN TECHNOLOGIES . 320 

327 APPLE2/MAC-CAD 

M18 VERSACAD . MACCIV 

328 APPLE2/MAC-LAN 

M5 DOUGLAS ELECTRONICS . .  MAC8 

329 APPLE2/MAC-LANGUAGES 

M19 BORLAND INT'L . . . . . . . . . .  MAC3 

M10 LOGIC PROG.ASSOC. . .  MAC6 

330 APPLE2/MAC·UTILITIES 

M8 INVENTION S/W CORP . . . .  MAC13 

M9 INVENTION S/W CORP . . . .  MAC13 

331 IBM/MSDOS APPLICATIONS 

Business/Office 

25 ASHTON·TATE . . 215 

26 ASHTON·TATE . . . . . . . . . . . . .  21 5 
1 03 FTG DATA SYSTEMS . . 3 1 8  

252 TORCH TECHNOLOGY . . . . . . .  53 339 OTHER-LANGUAGES 

336 IBM/MSDOS-LANGUAGES 

9 2500AD SOF1WARE . . . . . . . .  1 32 
36 AVOCET SYSTEMS . 
49 BORLAND INT'L . 
50 BORLAND INT'L . 

CALEND . 

. 1 27 

. . 69 

. . 69 
961S-21 

521 COMPUTER TIES . . . . . . . .  96PC-2 

85 DIGITALK . .  230 
97 ELLIS COMPUTING . . . . . . . . .  122 

424 FORTH SYSTEMS 961S-36 

1 1 6  HAMMERL Y COMP. SERVICES 213 
138 JENSEN & PARTNERS . . . . . . .  121 
1 45 LAHEY COMPUTER . 180 
1 48 LOGICAL DEVICES . . . .  310 

1 49 LOGICAL DEVICES . 310 
MICROSOFT . . . . . . . . . . . . . . . .  1 3  
MICROSOFT . .  . . . . . . .  1 5  

MICROSOFT . .  . . .  1 06,107 
205 POL YTRON . . . .  43 

295 SAIC . . . . . . . . • . . . . .  271 

BINARY TECHNOLOGY . . . . . .  322 
1 99 PARCPLACE SYSTEMS . 
276 Z WORLD . .  

. . 95 
. .  324 

340 OTHER-CROSS DEVELOPMENT 

SOFlWARE DEV.SYS . . . . . . . . .  99 
260 UNIVERSAL CROSS. ASSEMB. 318 

341 MAIL O RDER/ 
RETAIL 

8 2001 SALES . .  40 

518 3·F ASSOCIATES . 96PC-3 

476 4 GUYS COMPUTERS . . . .  96S0-9 

519 4 GUYS COMPUTERS . . . .  96PC-7 

535 4 GUYS COMPUTERS . . .  96MW-4 

14 ADVANTAGE SOFlWARE . . . .  1 31 

17 ALTEX . . . . .  308 

Inquiry No. Page No. 

494 APPLIED PROG.ELEC . . . . 96NE-9 

37 A.C.P. . . . . . . . . . . . . . . .  325 
20 A. N.  WHOLESALE & RETAIL . .  320 
39 B & B ELECTRONICS . . . . . . . .  324 

BUYERS MART . . . . . . . . .  294-304 

CALIFORNIA DIGITAL . . . . . . .  323 
58 COMPACT DISK PRODUCTS . .  1 80 

538 COMPARE COMPUTERS96MW-6,7 
539 COMPARE COMPUTERS96MW-6, 7 

59 COMPUCLASSICS . . . . . . .  1 1 9  
61 COMPUSAVE . . . . . . . . . . . . . .  309 
63 COMPUTER FRIENDS . . . . .  46 

64 COMPUTER MAIL ORDER . .  78,79 
479 COMP. MASTERS OF AUG.96S0-1 1 

66 COMPUTER SURPLUS STORE 310 
488 COMPUTER TERMINAL . 96S0-6,7 

514 COMP. TERMINAL . .  96NE-1 2,13 

67 COMPUTERLANE . . . . . . . . . .  317 

68 CONTECH . . . . . . . . . . . . . . . . .  313 
86 DISKCOTECH . . .  . 3 1 6  

8 7  DISKETIE CONNECTION . . . .  313  
9 3  DYNAMIC ELECTRONICS . . . . 3 1 8  

498 ELEC. DISCOUNTERS . . . 96NE-11 

1 02 EXECUTIVE PHOTO & SUPPLY 1 33 

428 GREY MATIER . 961S-44 

1 1 7  HARD DRIVES INT'L. . . . . . . . .  1 95 
1 1 8  HARD DRIVES INT'L. . .  195 
1 26 IC EXPRESS . . 322 
1 28 IN MAC . . . • . . . . . . . • • .  24 

1 35 JADE . . . . . . . . . . . . .  321 
1 36 JAMECO . . . .  306,307 
501 JASMINE COMP.SYS . . . .  96NE-15 

6 J.D.R. . 328-332 
7 J.D.R . . . . . . . . . . . . . . . . .  328-332 

143 LA COMPUTER . . .  . 314 
144 LA COMPUTER . . . . . . . . . . .  314 

M22 MAC FRIENDS . . . . . . . . . .  MAC31 

505 MANCHESTER EQUIP . . . .  96NE-1 

441 MAYFAIR MICROS 961S-43 

1 6 1  MEAD COMPUTER . . . . . . . . . .  319 
1 64 MEGASOFT . 322 
166 MERRITT COMPUTERS . . . . . . 309 

442 MICRO TECHNOLOGY . . 961S-39 

525 MICRO UNIVERSE . . . 96PC-4 

1 68 MICROPROCESSORS UNLTD. 324 
171 MICROSTAR . . . . . . . . . . . . .  312 
172 MICROSTAR . . .  . .  312 

MICROWAY . . . .  147 

174 MICROWAY . . . . . . . . . . . . .  1 87 

180 MONTGOMERY GRANT . . . . . . 1 41 

1 81 MR. BOOKS, INC . . . . . . . . . . . . .  60 
1 82 M.H.I . .  . .  305 

1 88 NITRO MICRO . . . . . . . . . . . . . .  123 
202 ONLINE STORE . . . . . . . . . . . .  264 

1 95 PACIFIC COMPUTER . . . . . . . .  311  
1 96 PACIFIC COMPUTER . . .  311  
201 PC N ETWORK . . . .  218,219 
486 PD SOFlWARE HOUSE . .  96S0-16 
507 PD SOFlWARE HOUSE . . . 96NE-8 

206 PRECISION DATA PROD . . . . . .  324 
PRINTERS PLUS . 96S0-1 5 

208 PROGRAMMER'S PARADISE62,63 
209 PROGRAMMER'S SHOP . . 1 1 2  
508 P.C. LINK CORP . . . . . . . . . 96NE-5 

527 REASONABLE SOLUTIONS96PC-5 
224 SABINA INTERNATIONAL . . . 315 
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227 SCHWAB COMP. . . . . . . . .  3 1 3  

5 3 1  SEVERE DISCOUNTERS . .  96PC-8 

228 SHAMROCK . . . . . . . . . . . . . . .  1 1 3  

232 SN'W ELECTRONICS . . . . . . . .  204 

• SOFTLINE CORPORATION 961S-35 

452 SOF1WAVE APS . . . . . . . .  961S-38 

M 1 7  SOF1WARE EXCITEMENT . .  MAC7 

282 SURAH . 

244 S-100 . 

250 TELEMART 

. . . . . . . . . . . . . .  315  

. . .  1 50 

. . . . . . . . . . . .  269 

251 TELEMART . . . 269 

487 UNDER-WARE ELEC . . . . .  96S0-3 

512 UNDER-WARE ELEC. . . .  96NE-17 

530 UNDER-WARE ELEC. . . 96PC-1 1 

464 USA SOF1WARE . 961S-5 

267 WAREHOUSE DATA . . 1 60,161 

268 WAREHOUSE DATA . . . . .  160,161 

513 WESTWOOD COMPUTER . 96NE-4 

544 Y.E.S. MULTINATIONAL, INC . .  96MW-1 

* MISCELLANEOUS 

1 93 ON TARGET ASSOC. . . .  3 1 1  

225 SAFEWARE . . . . .  322 

342 EDUCATIONAL/ 
INSTRUCTIONAL 

1 1  ACM SIGGRAPH 89 . . . . . . . . .  237 

450 BIX . .  . . . .  272,273 

5 1 5  BOSTON UNIVERSITY . . . 96NE-3 

BYTE PUBLICATIONS . . .  961S-72 

BYTE BACK ISSUES . . . . . . . . .  304 

283 BYTE BITS . . . . . . . . . . . . . . . .  3 1 0  

53 BYTE BOOKCLUB . . . . . . . . . .  241 

BYTE PUBLICATIONS . . . . . . .  1 82 

BYTE PUBLICATIONS . . .  226,227 

BYTE SUB. MESSAGE . . . .  1 1 0  

BYTE SUB. MESSAGE . . .  961S-24 

BYTE SUB. SERVICE . . . . . . . .  240 

BYTE TIPS . . . . . . . . . . .  96M/AT-2 

BYTE TIPS . 

BYTE TIPS 

. . . . . .  96PC-8 

. . . . . .  96S0-10 

" BYTEWEEKJNEWSLETIER . . .  225 

62 COMPUTER BOOK CLUB . . . .  257 344 RECRUITMENT 
" COMPUTERS FOR THE BLIND96M/AT-4 ------------

73 CYBER RESEARCH . . . . .  322 

302 C.E.T.D.C., INC . . . . . . . . . . . . .  286 

418 C.E.T.D.C., INC . . . . . . . . .  961S-61 

289 GEYSER INFORMATICS . . . . .  1 54 

523 INTERFACE GROUP . . . . .  96PC-6 

439 LANGUAGE TECHNOLOGY961S-26 

" MACMILLAN BOOK CLUBS, INC . .  48,49 

1 59 MCGRAW-HILLCEC . . . . . .  192AB 

160 MCGRAW-HILL NRI . .  . 32AB 

509 ROCHESTER INST. OF TECH . 96NE-14 

M16 SCOTI FORESMAN & CO . .  MAC1 2 

343 DESKTOP 
PUBLISH ING 

APPLE COMPUTER . . . . . . . . .  202 

DIGITAL EQUIPMENT CORP . . . 96PC-9 

MICROSOFT . 

345 

. . . . . . . . .  1 42 

OPERATING 
SYSTEMS 

83 DIGITAL RESEARCH . . . . . . .  50 

84 DIGITAL RESEARCH . 50 

1 31 INTERACTIVE SYSTEMS . . . .  7 

1 39 KADAK. . . . . . . . . .  216  

213 QUANTUM SOF1WARE . . 87  

286 SANTA CRUZ OPERATION . . . .  83 

287 SANTA CRUZ OPERATION . . 83 

204 PERSONALTEX . . 44 • Correspond directly with company. 

-os' BYTE READERS! * TI.�: , 
Use BYTE's Telephone Inquiry Processing System 

SEND FOR YOUR 
READE,R I.D. CARD 

GET PREPARED 

CALL TIPS 

ENTER YOUR 
I.D. AND 
ISSUE NUMBERS 

ENTER YOUR 
INQUIRIES 

END SESSION 

1 Using TIPS can bring product information as much as 10 days earlier. 

1) If you are a new Reader or have lost your l.D. Card, circle #1 on the Reader Service Card. 
We will immediately send your personal TIPS Reader l.D. Card. 

2) Write your Reader Number, as printed on your Reader l .D. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

4) Now, on a 'Ibuch-'Ibne telephone dial: (413) 637-3170 and wait for voice commands. 

5) When TIPS says: "Enter Reader Number" 
(Enter by pushing the numbers and # - symbols enclosed in the boxes on telephone pad 
ignoring blank boxes) 

· 

Enter 0 0 0 0 0 0 0 0 00 [1!] 

6) When TIPS says "Enter maga2ine code & issue code" 
Enter [] [JI] llil lill [JI] [JI] 

7a) When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 

b) Repeat 7a as needed (maximum 17 inquiry numbers) 

1 .  0 0 0 0 [JI] [JI] 6. 0 0 0 0 [JI] [JI] 10. 0 0 0 0 [JI] [JI] 14. 0 0 0 0 [JI] [JI] 
2 .  0 0 0 0 [JI] [JI] 7. 0 0 0 0 []1] []1]  1 1. 0 0 0 0 []1] []1]  15. 0 0 0 0 []1] []1]  
3 .  0 0 0 0 00 00 8. 0 0 0 0 00 00 12. 0 D 0 0 00 00 16. 0 0 0 0 00 [JI] 
4 .  0 0 0 0 [JI] [JI] 9. 0 0 0 0 []1] []1]  13. 0 0 0 0 []1] []1]  17. 0 0 0 0 []1] []1]  
5 .  0 0 0 0 [JI] [JI] 

8) End session by entering [JI] [JI] 

9) Hang up after hearing final message 
If you need assistance, call (603) 924-9281. 

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-525-5003. 
*Domestic and Canadian Only! 
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I N F O R M A T I O N 
Want More Information About the Products and Advertisers Featured in this Issue? 

Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 

Check all the appropriate answers to 
questions ''A" through "C". 

Print your name and address 
and mail . 
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I' � II li � 
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I' 
I 
� 

Fill out this coupon carefully. PLEASE PRINT. 

Namo 
_____________________ ( ____ ) ________ _ 
Title Phone 

Company 

Address 

City 

A. What is your level of 
management responsibility? 

I 0 Senior-level Management 
2 0 Other Management 
3 0 Non-Management 

B. What is your primary job 
function/principal area of 
responsibility? (Check one.) 

1 D Administration 
2 D Accounting/Finance 
3 0 MIS/DP/Information Center 
4 0 Product Design and 

Development 
5 0 Research and Development 
6 D Manufacturing 
7 D Sales/Marketing 
8 0 Purchasing 
9 D Personnel 

10 D Education/Training 

I I 0 Other: ---------
C. Please indicate your 
organization's primary business 
activity: (Check one.) 

Computer-Related Businesses: 
t 0 Manufacturer (Hardware, Software) 

State Zip 

2 D Computer Retail Stores 
3 D Consultants 
4 D Service Bureau/Planning 
5 D Distributor/Wholesaler 
6 D Systems House/ 

lntegrator/VAR 

7 0 Other: _______ __ 

Non-Computer-Related Businesses: 
8 D Manufacturing 9 D Finance, Insurance, 

Real Estate 
10 0 Retail/Wholesale 
1 1  D Education 
12 D Government 
13 0 M ilitary 
14 D Professions (Law, 

Medicine, Engineering, 
Architecture) 

15  0 Consulting 
16 D Other Business Services 
17 D Transportation, 

Communications, Utilities 
18 0 Other: ---------
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I N F O R M A T I O N  
Want More Information About the Products and Advertisers Featured in this Issue? 

Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 

Check all the appropriate answers to 
questions "/'\' through "C". 

Print your name and address 
and mail. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . 

BUS I N ESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 176 PITISFIELD, MA 

POSTAGE WILL  BE PAID BY ADDRESSEE 

READER SERVICE 
PO Box 5 1 10 
Pittsfield, MA 01203-9926 
USA 

l l l l l t t t t l l t t l t l l l l l t t l l l t l l l l l l l l l l l t l , l . l l , , l , , l , l  

N O  POSTAGE 
N ECESSARY 

IF MAILED 
IN THE 

U N ITED STATES 

I 

_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  j 

Fill out this coupon carefully. PLEASE PRINT. 

Name 

Title 

Company 

Address 

City 

A. What is your level of 
management responsibility? 

1 0 Senior-level Management 
2 0 Other Management 
3 0 Non-Management 

B. What is your primary job 
function/principal area of 
responsibility? (Check one.) 

1 0 Administration 
2 0 Accounting/Finance 
3 0 MIS/DP/Information Center 
4 0 Product Design and 

Development 
5 D Research and Development 
6 0 Manufacturing 
7 0 Sales/Marketing 
8 0 Purchasing 
9 0 Personnel 
10 0 Education/Training 
I I  0 Other: -------­
C. Please indicate your 
organization's primary business 
activity: (Check one.) 

Computer-Related Businesses: 
1 0 Manufacturer (Hardware, Soflware) 

( __ ) ____ _ 
Phone 

State Zip 

2 0 Computer Retail Stores 
3 0 Consultants 
4 0 Service Bureau/Planning 
5 0 Distributor/Wholesaler 
6 0 Systems House/ 

Integrator/VAR 
7 0 Other: -------­

Non..Compi;�ter-Related Businesses: 
8 D Manufacturing 
9 0 Finance, Insurance, 

Real Estate 
10 0 Retail/Wholesale 
I I  0 Education 
12 0 Government 
13 0 Military 
14 0 Professions (Law, 

Medicine, Engineering, 
Architecture) 

15 0 Consulting 
16 0 Other Business Services 
17 0 Transportation, 

Communications, Utilities 
18 0 Other: _______ _ 
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Macintosh 
Supplement 

To receive free i nformation on M acintosh prod ucts and advertisers i n  th is special 
supplement, just fol low steps 1 ,  2 and 3. 

Circ;le numbers on reply 
card which correspond to 
numbers assigned to items 
of inferest to )'CU. 

Check all the appropriate 
answers to questions ''P:.' 
through "F". 

Circle for FREE INFORMATION 
M1 M2 M3 M4 MS M6 M7 

MB M9 M 1 0  M11 M 1 2  M 1 3  M14 

M15 M 1 6  M17 M 1 8  M 1 9  M20 M21 

M22 M23 M24 M25 M26 M27 M28 

M29 M30 M31 M32 M33 M34 M35 

M36 M37 M38 M39 M40 M41 M42 

M43 M44 M45 M46 M47 M48 M49 

MSO M51 M52 M53 M54 MSS M56 

M57 M58 M59 M60 M61 M62 M63 

M64 M65 M66 M67 M68 M69 M70 

M71 M72 M73 M74 M75 M76 M77 

M78 M79 MBO M81 MB2 MB3 M84 

MBS MB6 MB7 MBB M89 M90 M91 

M92 M93 M94 M95 M96 M97 M98 

M99 M100 M101 M102 M103 M104 M105 

M106 M107 M108 M109 M110 Mlll M112 

M113 Mll4 MllS M116 !.1117 M118 M119 

M120 M121 M122 M123 M124 M125 M126 

M127 M128 M129 M130 M131 M132 M133 

M134 M135 M136 M137 M138 M139 M140 

M141 M142 M143 M144 M145 M146 M147 

M148 M149 M150 M151 M152 M153 M154 

M155 M156 M157 M158 M159 M160 M161 

M162 M163 M164 M165 M166 M167 M168 

M169 M170 M171 M172 M173 M174 M175 

M176 M177 M178 M179 M180 M181 M182 

M183 M184 M185 M186 M187 M188 M189 

M190 M191 M192 M193 M194 M195 M196 

M197 M198 M199 M200 M201 M202 M203 

M204 M205 M206 M207 M208 M209 M210 

M211 M212 M213 M214 M215 M216 M217 

M218 M219 M220 M221 M= M223 M224 

M225 M226 M227 M228 M229 M230 M231 

Print your name and 
address and mail. 

3MAC2 

M232 M233 M234 M235 M236 M237 M23B 

M239 M240 M241 M242 M243 M244 M245 

M246 M247 M248 M249 M250 M251 M252 

M253 M254 M255 M256 M257 M256 M259 

M260 M261 M262 M263 M264 M265 M266 

M267 M268 M269 M270 MZ7l M272 M273 

M274 M275 M276 Mm M278 M279 M280 

M281 M282 M283 M284 M265 M286 M287 

M288 M289 M290 M291 M292 M293 M294 

M295 M296 M297 M298 M299 

Fill out this coupon carefully. PLEASE PRINT. Requests cannot be honored unless the zip code is included. Supplement inquiries cannot be 
requested via TIPS. This card Is valid for 6 months from cover date. 
A. Do you have management 
responsibilities within your 
company? 

, D Senior-level management 
2 D Other management 
3 D Non-management 

B. Reason for request: (Check ali 
that apply.) 

1 D Business use for yourself 
2 D Business use for your 

company 
3 D Personal use 

C. For how many Macintosh 
personal computers do you 
currently buy, specify or approve 
brands of products? 

1 D 10 or less 
2 D 11-25 
3 D 26-99 
4 D 100 or more 

D. For how many Macintosh 
personal computers will you buy, 
specify or approve brands of 
products within the next two 
yea IS? 

1 D 10 or less 
2 D 11-25 
3 D 26-99 
4 D 100 or more 

E. In total, how many Macintosh 
personal computers is your entire 
organization considering for 
purchase within the next two 
years? 

1 D 10 or less 
2 D 11-25 
3 D 26-99 
4 D 100-499 
s D 500 or more 

F. What type of personal computer 
do you primarily use? 

1 D IBM AT or 80286-based 
compatible 

2 D Compaq 386 or 80386-
based compatible 

3 0 IBM PS/2 (with Micro-
Channel) or compatible 

4 D Apple Mac (except Mac II) 
s D Apple Mac I I 
s D Other 

Name ____________________________________________________________________ __ 

------------------------ Business Phone ( __ ), ______________________ __ Title 

Company 

Address ________________________________________________________________ _ 

City _______________ State ______ Zip ____________ _ 
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Macintosh 
Supplement 

To receive free i nformation on Macintosh prod ucts and B0111Sl;aaE 
supplement, just fol low steps 1 ,  2 and 3. 

Circle numbers on reply 
card which correspond to 
numbers assigned to Items 
of interest to you. 
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A. Do you have management 
responsibilities within your 
company? 

1 0 Senior-level management 
2 0 Other management 
3 0 Non-management 

B. Reason for request: (Check all 
that apply.) 

1 0 Business use for yourself 
2 0 Business use for your 

company 
3 0 Personal use 

C. For how many Macintosh 
personal computers do you 
currently buy, specify or approve 
bmnds of products? 

1 0 10 or less 
2 0 11-25 
3 0 26-99 
4 0 100 or more 

D. For how many Macintosh 
personal computers will you buy, 
specify or approve bmnds of 
products within the next two 
years? 

1 0 10 or less 
2 0 11-25 
3 0 26-99 
4 0 100 or more 

E. In total, how many Macintosh 
personal computers Is your entire 
organization considering for 
purchase within the next two 
years? 

1 0 10 or less 
2 0 11-25 
3 0 26-99 
4 0 100-499 
5 0 500 or more 

F. What type of personal computer 
do you primarily use? 

1 0 IBM AT or 80286-based 
compatible 

2 0 Compaq 386 or 80386-
based compatible 

3 0 IBM PS/2 (with Micro-
Channel) or compatible 

4 0 Apple Mac (except Mac II) 
5 0 Apple Mac II 
s O  Other 

Name ____________________________________________________________________ __ 

----------------------- Business Phone ( __ ) ______________________ __ Title 

Company 

Address ______________________________________________________________ ___ 

City ------------------------- State _________ Zip --------------------------



WHEN TIME ISN'T ON YOUR SIDE, OUR PORTABLE SHOULD BE. 

It's 1 AM. Do you know where this 
morning's report is? 

With an NEC PowerMate0 Portable or 
Power Mate Portable SX by your side, your 
work is anywhere you want it to be.  Which 
means deadlines revolve around your life . 
And not the other way around. 

Point is, these portable powerhouses give 
you the advantage of working both at the office 
and at home . Without ever swapping com­
puters or data. 

Plus you get all the features of a full 
desktop. Like compatibility with all existing 

Power Mate Porcab/e 
lntef0 80286 microprocessor 
1018 M flz speed 
memoryto 4. 6 MB 
EGA resolution on a back /ic LCD display 

C&CComputers 1nd Communicllion& 

PvwerMate Portable SX 
lncel 386SX'11 microprocessor 
1618 Mflz speed 
memory to 16 MB 
VGA resolwio11 on a gas plasma display 

desktop software . And AT-expansion slots that 
let you customize your system to your needs . 

Also, if you 're looking to tie into corpo­
rate networks and mainframes, both portables 
support internal modems. With clear, easy-to­
read displays that make it easy for you to focus 
on work. Even at one in the morning. 

And when you carry home the Power­
Mate Portable SX, you 're carrying the extra 
oomph needed to run even the most complex 
386 software . 

NEC PowerMate Portables are members 
of a complete line of compatible, high quality 
personal computers . Each one backed by 
NEC ,  a $22 billion company. Now that 's the 
type of company you want to keep when 
you're working alone at night. 

To find out more about the Power Mate 
Portables from NEC ,  call us at 1-800-NEC­
INFO (in Canada, 1 -800-343-4418). 

Because when it comes to work, there 's 
no place like home . 

NEC 
NEC Information Systems, Inc., 1414 Massachusetts Ave.,  Dept. 1610, Boxborough, M .. A 01719 

Software compliments ofThrce D Graphics, Inc. and Visual Communication Network, lnc.lntd is a registered trademark and 386SX is a tradcmark oflmcl Corporation.PowcrMatc is a registered trademark ofNEC Corporation. © 198M NEC Corporation. 



The 
Tandy® 
4000 LX 

To streamline your heavy busi­
ness workload, tum to the Tandy 
4000 LX. With its 3 2-bit Intel® 
80386 microprocessor operating at 
20 MHz, the 4000 LX delivers a 
new level of performance to data­
base management and sophisti­
cated computer-aided design. 

Two megabytes of zero wait-state 
memory make the 4000 LX ready 
to use with MS® OS/2,  as well as 
MS-DQS® software. With this 
much memory standard, the Tandy 
4000 LX is also ready to use as the 

G:.1 '� ' 
-

T/\NOY._ ._ 

'ol � - � - l . 

hub of a powerful multiuser office 
system running SCO'M XENIX® 
software . And as a network file 
server in a 3Com® workgroup, the 
4000 LX provides 20 MHz perform­
ance for exceptionally high-speed 
data transfer. 

The Tandy 4000 LX is highly ex­
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed 
in configuring the optimum sys­
tem. VGA graphics for desktop 
publishing, an Intel 80387 math 

Tandy Computers: Because there is no better valuer� 
lntei/Reg. TM and 386/TM Intel Corp. MS, MS-DOS and XENIX/Reg. TM Microson Corp. 
SCO/TM The Santa Cruz Operation. 3Com/Reg. TM 3Com Corp. 

Circle 218 on Reader Service Card 

Get the power 
and performance 

of Intel's 80386 
. . .  at 20 MHz. 

coprocessor for math-intensive ap­
plications and SCSI technology for 
high-performance disk storage are 
but a few of the many expansion 
options available. 

The Tandy 4000 LX comple­
ments our Tandy 4000-a 386™ 
machine operating at 16 MHz. 
The 1MB Tandy 4000 is the cost­
effective solution for many high­
performance applications. 

The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 

llad1o lhaeK 
COM PUTER CENTERS 

A DIVISION OF  TANDY CORPORATION 
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