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TURBO “NEW” PACK  $95.00

® Turbo GameWorks™ NEW! “

® Turbo Editor Toolbox™
TURBO HOLIDAY PACK $125.00
® Turbo Pascal® 3.0

® Turbo Tutor®
® Turbo DataBase Toolbox™

SAVE OVER 30% ON OUR GIFT PACKS!

Announcing Borland’s New
Turbo Editor Toolbox™ $69.95

IT’S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR
FOR ONLY $69.95!

You get all the modules you need to build your
own word processor.

® You get ready-to-compile source code.

® You get a full-featured word processor
that looks and acts like WordStar™; we
call it MicroStar™

® You get a 200-page manual that tells
you how to integrate the editor proce-
dures and functions into your programs.

You can use Turbo Editor Toolbox “as is” or
modify it any way you want.

And you don’t get a bill for Royalties.
Because Borland doesn't believe you should pay
for something more than once.

All this and more for only $69.95.

And until March 1, 1986 you can get Bor-
land’s new Turbo Editor Toolbox for even less!
(Only $47.50 when you buy the special Turbo
New Pack.)

YOU CAN HAVE MANY WINDOWS ON
THE WORLD. The new Turbo Editor Toolbox
features windowing, a technique that lets you
see several documents—or several parts of the
same document—at once. You know best what
your needs are. Turbo Editor Toolbox lets you
open the windows you want. And to make
those windows part of your program.

WITH TURBO EDITOR TOOLBOX YOU
CAN HAVE THE BEST OF ALL WORD
PROCESSORS IN YOUR WORD PRO-
CESSOR. You can make WordStar behave
like Multi-Mate. Support windows just like
Microsoft's® Word™ And do it as fast as
WordPerfect does it. Incorporate your new
“hybrids™ into your programs to achieve
incredible control and power.

Turbo Editor Toolbox. It's the kind of tool
that almost everyone needs—and we're the
kind of company to give it to you at a reasona-
ble price, without any compromise on quality.
(We're so sure you'll be satisfied that we offer a
60-day money-back guarantee—something no
one else does.)

THE CRITICS’ CHOICE

“Turbo Pascal has got to be the best value in lan-
guages on the market today—and Borland Intema-
tional, by delivering excellent products at reasona-
ble costs, is leading the software industry where it
has to go. Turbo Pascal is more than just a good
program 4t a low cost. It's also a low-cost, well-
conceived programming language making it possi-
ble for lots of people to produce good programs. "
Jerry Pournelfe, BYTE

““This compiler, produced by Borland Intemational,
is one of the best programming tools presently
available for the PC.” :

Michael Covington, PC Tech Journal

“'Language deal of the century...Turbo Pascal.”
Jelf Duntemann, PC Magazine
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60-DAY MONEY-BACK GUARANTEE

Introducing Borland’s New
Turbo GameWorks™ $69.95

THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT
CANNOT RESIST.
(Turbo Pascal Source Code included!)

We give you the source code, the manual,
the diskettes, the 60-day guarantee and the
competitive edge. Let the games begin. Chess.
Bridge. Go-Moku.

State-of-the art games that let you be player,
referee, and rules committee—because you
have the Turbo Pascal source code. Which
means that you can play a game or create a
game, any time and any way you want.

Borland’s new Turbo GameWorks lets you
combine gamesmanship with craftsmanship.
Discover the secret techniques and moves used
by the Old Masters. Learn exactly how state-of-
the-art computer games are made—so you can
go off and make your own. Since you have the
source code, you can always change the game.
Or rig the game, if no one’s looking.

Pure Magic. That's Turbo GameWorks. And part
of the “sourcery”—Turbo GameWorks is only
$69.95. When combined with our new Turbo
Editor Toolbox in the Turbo New Pack it's
only $47.50.

SHORT CUTS, SECRETSAND
STRATEGIES. The Turbo GameWorks man-
ual takes you step-by-step through all the
games. How to play them. How to modify
them. How to use the power of Turbo Pascal to
write new games.

You'll learn general problem analysns how
to identify al} possible moves, *‘rule of thumb”

strategies, procedures for testing strategies, and

ways to rate options. You'll also be introduced
to “top down"” program design, the develop-
ment of basic algorithms, the use of constan
and data structures and ways to destgn 'hﬂrt
cus with incremental updating,
On top of all that you'll have a lot of fun
(if you want to).
~ Sogotto play (and work) wlth B
- new Turbo GameWorks, It's uniqu
~ nating. And it's brand-new. Be first
- latest and greatest—order your
- Works today. -

- 4585 Scouts Valley Dnve, Scom Vaﬂey (

Phone (408) 438- 8400 Telex 1723
lnqulry 38 for End- Users Inqulr

Dazzling

Discounts!

BORLAND’S TURBO GAMEWORKS AND
SOME OF ITS MASTER PIECES

Chess, the ultimate strategic game. A game
50 old that no one knows its exact origins.
Turbo GameWorks lets you play chess at six dif-
ferent levels from the beginner to the sophisti-
cated user. And you have many ways of playing
with your Turbo GameWorks. Let the computer
solve checkmate problems. Set the time limit
for each game. And there’s more.

Decide whether you or the computer *‘goes
first.” Trade places with the computer at any
point in the game. 1t's all possible with Game-
Works.

Go-Moku, also known as ‘'Five-in-Line,” is a
very old Japanese game played on a board of
squares. The first player to get five game pieces
in a row-—either horizontally, vertically, or
diagonally—wins the game.

It’s an intriguing game. But you're not

limited to playing it one way. With Turbo
) GameWorks, you can modify it your way.

Bridge, Play bridge with a friend or team up
against the program—you decide which hands
the computer plays. You can even decide to let
the program cheat! The program automatically
bids and plays its own hands. And, since you
can tinker with the source code, you can make
“your” Bridge unlike any other.
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kEnGardeTM isthe onlysurge sup -
pressor with the added protection

~ tems Control, manufacturer of
power protection systems for the

touch pad that
1l stati charges

- EnGarde™also protects your
computer from power surgescaused
by changes in elecmcal loads,

Gardemls a product of Sy:

nation’s utility companies.

Askyour dealer for the total pro-
tection of EnGarde™Or call tol
free 1-800-451-6866 to order (in
Michigan call collect 906/774-0440).
If unsatisfied, return EnGardeTM
within 30 days for a

| full refund.
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EnGardé'

A product of Sysems Control, a division of M.J. Electric, Inc.
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Circuit-Board-Artwork Software
- for the Design Engineer
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For only $895, smARTWORK® lets O Easy to learn and operate, yet

the design engineer create and
revise printed-circuit-board art-
work on the IBM Personal Com-
puter. You keep complete control
over your circuit-board artwork —
from start to finish.

Forget the tedium of taping it
yourself or waiting for a tech-
nician, draftsman, or the CAD
department to get to your project.

sMARTWORK?® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:

O Complete interactive contro!
over placement and routing

O Quick correction and revision
O Production-quality 2X artwork
from a pen-and-ink plotter
O Prototype-quality 2X artwork

from a dot-matrix printer

capable of sophisticated
layouts

O Single-sided and double-sided
printed circuit boards up to
10 x 16 inches

O Multicolor or black-and-white
display

System Requirements:

O IBM Personal Computer, XT, or
AT with 256K RAM, 2 disk drives,
and DOS Version 2.0 or later

O 1BM Color/Graphics Adapter
with RGB color or black-and-
white monitor

O IBM Graphics Printer or Epson
FX/MX/RX series dot-matrix
printer

O Houston Instrument DMP-41
pen-and-ink plotter

O Optional Microsoft Mouse

The Smart Buy

At $895, smARTWORK® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.
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Wintek Corporation Inquiry 384
1801 South Street

Lafayette, IN 47904-2993
Telephone: (317) 742-8428

Telex: 70-9079 WINTEK CORP UD

In Europe contact: RIVA Terminals Limited,
Woking, Surrey GU21 5JY ENGLAND,
Telephone: 04862-71001, Telex: 859502

"smARTWORK:' “Wintek” and the Wintek logo are
registered trademarks of Wintek Corporation.




EDITORIAL

A THREAT TO FUTURE SOFTWARE
Last October Digital Research Inc. yielded
to pressure from Apple and agreed to
change its GEM software to decrease its
resemblance to Apple Macintosh soft-
ware. (GEM is an operating environment
for several MS-DOS~- and PC-DOS~based
computers that allows a user to interact
with a computer via windows and icons
rather than the usual text-only commands.)
Let’s ignore. for the moment. the uncer-
tain worth of a “visual copyright” (the legal
term for Apple's copyrighting of the over-
all "look” of Macintosh software). Let's
also ignore the ethics of Apple’s actions.
The point to focus on, instead, is that Apple's ac-
tions are to no one's benefit: Both the micro-
computer industry and Apple itself will
suffer from their effects.

Apple’s actions will slow the growth of
the microcomputer industry, which will
hurt Apple by shrinking the potential
microcomputer audience. Already, several
small companies are worried that some
project theyre working on (and. often,
they with it) will be cut down because it
is "too Mac-like." In addition, the success
of Apple’s tactics may encourage other
companies to try similar actions, thus in-
creasing the paralysis and anxiety in the
industry.

These actions will stifle the incremental
evolution that is at the root of any signifi-
cant growth in our industry. By “incre-
mental evolution” I mean the process of
gradual improvement of a product type
that eventually leads to a more robust,
useful product. For example, Ashton-
Tate's Framework did not spring full-blown
from the heads of the programming team
at Forefront. It had its roots in Dan
Bricklin's and Bob Franston's VisiCalc
spreadsheet, Sorcim's Supercalc (which
added functions and sold to a market not
supported by VisiCalc), Mitch Kapor's
VisiPlot (which gave the distinctive high-
lighted menu bar now used in so many pro-
grams), the software integration of Lotus
1-2-3, and the icons. windows, and pull-
down menus of—well, you get the point.
If companies are afraid to go to market
with what they think are incremental—but
distinct—improvements on a basic design,
we will become a stagnant industry
bounded by the usual and comfortable.
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According to Irving Rappaport, Apple’s
associate general counsel, Apple’s intent
is to prevent other companies from
creating products that are easy to use
because of their similarity to the Macin-
tosh. "If people look at it and say, ‘Gee,
that's like the Mac—I can operate that!
when that's the result you get. it's over the
line” of infringement of Apple’s copyrights.
The effect of this intent is to fragment the
industry in the face of what was becom-
ing a de facto standard for human-com-
puter interaction. This lack of standardiza-
tion will cause many people to stay un-
interested in computers because they will
have to relearn basic skills with each brand
of computer they encounter. (Imagine how
many people would drive cars if car manu-
facturers used different controls for every
function in the car.)

Apple might argue that, by claiming a
larger slice of a smaller pie, it will still
come out ahead. We believe that it will be
hurt directly by its actions and will end up
with a smaller piece of a pie that is itself
smaller. Apple will, in effect, build a wall
around its ghetto of Macintosh products,
thus limiting its own growth and encourag-
ing people to “live” elsewhere.

Texas Instruments’ TI-99/4A provides a
good example. TI announced that it in-
tended to directly profit from all software
written for its machine by forcing third-
party software developers to publish their
products through TI. When a brave.few
brought out 99/4 cartridges on their own,
Tl added a proprietary chip to their car-
tridges that the computer required before
it would run the enclosed software. Need-
less to say. the few developers working on
99/4 software wisely turned to support
other computers.

The same may happen to Apple. IBM
already sells over half the business com-
puters bought today, and IBM PC-compat-
ibles account for a fairly large slice of
what's left. If Apple has been slowing the
erosion of its market share to IBM with the
Macintosh line (and [ think it has), its cur-
rent moves will alienate software and hard-
ware developers, who will begin to lavish
their creativity upon the more congenial
IBM PC-compatible marketplace. And where
innovation goes, the market will follow.

Consider: IBM made its software and

hardware architectures open. It allowed
the development of innumerable hard-
ware clones, many far more similar to IBM
products than GEM is to the Macintosh
desktop; consequently, the IBM PC-com-
patible market far outdistanced its com-
bined competitors in less than two years.
On the other hand. Apple is actively dis-
couraging not only copying but also bor-
rowing from its software design. It claims
the soleright to benefit from a set of ideas
that Apple itself has borrowed and im-
proved on (the most direct borrowing was
from work done at Xerox PARC). Given
these two opposing directions, what do
you think will happen?

A CALL TO ACTION

We at BYTE call on Apple to recognize the
long-term implications of its actions and
limit itself to prosecuting cases where the
alleged theft is not of “looks” but of ac-
tual program code. Barring that, we call
on Apple tolicenseits allegedly copyright-
able interface to markets that do not
directly compete with its current or
planned product line—if the licensing fees
are reasonable, everyone will profit.

If neither of these things happen. we call
on the judicial system to hand down rul-
ings that reflect a strict interpretation of
the visual copyright laws—that is, that a
product is at fault only if it shows no dis-
tinguishing characteristics in appearance
or operation from the alleged original; this
would protect products that show incre-
mental evolution. We also call on the in-
dustry to do two things. The first is to
stand up to Apple and see the case de-
cided on its legal merits. The second is to
develop an alternative graphic interface
and allow its wide adoption throughout
the non—Apple computer community; in
this way, the rest of us can get on with the
business of making computers—in
general—good enough that everyone will
want to use them.

[Editor’s note: Apple maintains that the agree-
ment covers “only three specific products,” but one
of them is GEM Desktop, which defines the overall
GEM environment. Also, according to Kathleen
Dixon of Apple, the agreement includes any custom
work DRI has done, including the modified GEM
software that Atari uses in its 520ST computer.| ®

—Gregg Williams, Senior Technical Editor
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SmarTerm 220 software makes

DEC terminals obsolete!

You don't need a DEC terminal to
access DEC's new generation host
software. Now you can use your

IBM PC and SmarTerm 220 terminal
emulation software to access All in One,
A to Z, and other popular mainframe
software. SmarTerm 220 gives you
sophisticated, accurate DEC VT220,
VT100, VT102 and VT52 emulation,
and includes TTY mode to link you

to popular services like The Source,
CompusServe, Dow Jones, EASYLINK,
and Tymnet.

As you've learned to expect from
Persoft, the industry leader in software
terminal emulation, SmarTerm 220
continues the tradition of offering
“‘smart'" software solutions where |BM
PC hardware limitations prevent exact
duplication of DEC terminal features.
For example, we give you horizontal
scrolling for 132-column text display,
and also support popular 132-column

'ﬂ'na*g

video display boards. And we provide
“‘convenience” features not found in
other terminal emulation packages like:
““Branch to DOS" hot key, automatic
installation, color support, multiple
setups, ‘'smart" softkeys, remappable
keyboard layouts, and online help
screens detailing PC and AT keyboard
mappings. Our unique support for
DEC's popular EDT editor includes
convenient keyboard mapping of the
“GOLD" and PF function keys, as well
as an EDT specific on-line help screen,
and keytop chart.

International business people take note:

SmarTerm 220 fully supports European
versions of the DOS operating system,
8 bit mode, the VT220 multinational
character sets, and the compose key.

SmarTerm 220 is a powerful communi-
cations package as well, allowing text
and binary file transfer at speeds up
to 19,200 baud. In addition to the

=
=———

/,/_,,_.—__;—-———’m’m;‘w s

e

popular XMODEM *‘error-free’’ protocol,
we include our own PDIP protocol and
supply you with free BASIC and
FORTRAN programs which implement
the protocol on VAX/VMS systems.

“Farm out"’ your obsolete DEC terminal,
and join the satisfied users who ‘'reap"
the benefits of SmarTerm!

The SmarTerm famlly:

SmarTerm 220—DEC VT220

SmarTerm 100—DEC VT100

SmarTerm 125—DEC VT125

SmarTerm 400—Data General Dasher D400
SmarTerm 4014—Tektronix 4014

And now the new SmarTerm 240—DEC V1240

After SmarTerm what do you do W|th your obsolete terminal?
L

IDEA CREDIT: Ann Garner Riddle of Winston-Salem, N.C.

*SmarTerm is a registered trademark o! Persoft, Inc. *PDIP (s a trademark of Persotl, Inc. *DEC. VT, ReGIS, A to Z and All in
One are trademarks of Digitat Equipment Corp. *DASHER is a registered trademark of Data General Corp. *Tektronix is a
registered trademark of Tektronix, Inc. © Persofi, Inc. 1985. Al nghts reserved.

Persoft, Inc — 2740 Ski Lane — Madison, WI 53713
(608) 273-6000 — Telex 759491
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M-I-CROB'YTES

Staff-written highlights of late developments in the microcomputer industry.

Epson, Toshiba Announce Color LCDs

Toshiba has developed an active-matrix, eight-color, 640- by 480-pixel, 10-inch-diagonal
liquid-crystal display (LCD) that nearly matches the brightness of a standard color TV. No
pricing or availability information was given.

Epson announced a backlit, high-contrast, 5.13-inch-diagonal color LCD with a resolution
of 480 by 440 pixels (one-third of which are red, green, or blue). Epson says the display's
contrast ratio is more than 10 times that of a standard reflective LCD and has a viewing
angle greater than 60 degrees. Epson also unveiled a high-contrast, 9-inch-diagonal
monochrome LCD with a resolution of 640 by 400 pixels. Samples of both displays will be
available during the first half of 1986; prices should be approximately twice as much as
standard reflective LCDs.

Epson also announced two 10-inch-diagonal monochrome displays using ferroelectric
smectic-C crystals. The 640- by 400-pixel and 640- by 200-pixel displays are said to have
high contrast ratios, low power consumption, and moderate cost; samples may be available
late this year.

Optical-Disk Developments: Write-Once Drives, Partnership

Optimem, which currently makes 12-inch write-once optical-disk drives, showed a prototype
multifunction 5Y:-inch optical-disk drive at COMDEX. The drive will work with read-only,
write-once, and erasable disks produced by 3M. Optimem had not yet finalized specifica-
tions for the drive but expects to begin shipments in 1986.

Sony announced a new line of write-once optical-disk drives. The WDD-2000 uses a 20-cm
(8-inch) optical disk that can store | gigabyte of formatted data; a single drive with a con-
troller will have a list price of $16,000. The WDD-3000 uses a 30-cm (12-inch) optical disk to
store 2.1 or 3.2 gigabytes of formatted data, depending on the disk used; a single drive
with a controller will have a list price of $19,000. Sony also unveiled a jukebox-style device
capable of holding 50 of the 12-inch disks.

AGA Inc., New York, NY, introduced an optical-disk system for the IBM PC based on a
12-inch write-once drive from AlcatelThomson Gigadisk. AGA says its Discus 1000 stores up
to 3 gigabytes of text data or up to 50 gigabytes of graphics images on a I-gigabyte disk,
using a proprietary data-compression technique. The drive alone is available for $21,500;
with the data-compression facility, it's $31,000.

Du Pont and N. V. Philips revealed a joint venture to produce optical disks, including
4.7-inch CD-ROM and CD audio disks, a 12-inch write-once disk, and an unspecified
erasable disk. The joint venture hopes to produce 200 million disks annually by 1990, half
for data storage.

New Developments in 32-bit Chips

Signetics, Sunnyvale, CA, unveiled the 68070, a microprocessor that is compatible with
Motorola’s 68000 but also includes on-chip memory management and direct memory ac-
cess. Samples of the 68070 should be available from Signetics and parent company Philips
next summer, with production quantities available in late 1986.

National Semiconductor began shipping samples of its 32332 microprocessor, which pro-
vides more on-chip functions and memory-addressing capability than the 32032. New on-
chip features include dynamic bus-sizing (8-, 16-, or 32-bit data buses), burst-mode memory
addressing, a barrel shifter, an expanded instruction queue, and support for external cache
memories. The 32332 expands the 32032's 16-megabyte address space to 4 gigabytes by
adding a full 32-bit address register. While the 32032 was available only in 6-, 8-, and
10-MHz versions, the 32332 will instead run at 10, 12, or 15 MHz. Weitek Corporation will
interface its two-chip, 64-bit, floating-point math coprocessor to the 32332.

The Royal Signals and Radar Establishment, Malvern, England, is developing the Viper, a

(continued)
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new 32-bit, RISC (reduced instruction set computer) microprocessor design. Because RSRE
wanted a reliable chip for use in weapons and nuclear power plants, the design team used
mathematical-correctness techniques that compare a formal specification of the chip with
the logical implementation, which they hope will guarantee an error-free architecture and in-
struction set.

Also in England. a fingerprint-matching computer based on an array of 100 INMOS
Transputers is being developed for the Home Office. When finished, the experimental
system should run 25 times faster and cost one-fifth as much as the current system, which
uses a minicomputer and vector processors.

Vitesse, GigaBit Logic Announce LSI Gallium-Arsenide ICs

Vitesse Electronics will develop gallium-arsenide (GaAs) versions of some Advanced Micro
Devices 2900-series devices, which include microprocessors, controllers, and signal-process-
ing chips. AMD currently produces the high-speed parts using silicon bipolar technology;
Vitesse expects that the use of LSl GaAs could enhance performance four to six times.
Samples of the first components are expected in mid-1986, with full production starting late
next year.

Separately, GigaBit Logic announced GaAs multiplexer and demultiplexer (mux/demux) cir-
cuits that it says allow fiber-optic data transmission at up to 1.5 gigabits per second (gps).
or three times the current limits of silicon. Eight standard 135-megabit-per-second transmis-
sions can be combined in a single 1.1-gps signal. While the mux/demux circuits use about
200 gates per chip, both GigaBit Logic and Vitesse plan to produce GaAs chips with more
than 1000 gates in the spring.

Kodak Proposes Tiny Magnetic Disk for Photographs

Eastman Kodak, Rochester, NY, has lined up more than 30 companies—including Sony,
Hitachi, and Fuji—to support its 47-mm (1.85-inch) floppy disk for storage of electronic still
images. The 800K-byte disk can store up to 50 images of 240-line NTSC video. Eventually,
the disk is intended for use in cameras; for now, Kodak is working on a 35-mm film-to-disk
transfer station for use in developing labs and a stillvideo player/recorder for the disks.

Nanobytes

10

To back up the newer 3%-inch hard disks, Data Electronics Inc. and 3M agreed on a
smaller tape-cartridge format that will permit tape backup systems to fit in the same space
as a 3'%-inch disk drive: drives using earlier Y-inch tapes required more room. DEI and 3M
agreed on two formats: a 120-inch-per-second (ips) 24-track Y-inch tape that stores 40
megabytes and a 90-ips 12-track tape 0.15 inch wide that stores 20 megabytes. ... TDI
Software Ltd. has released a full Modula-2 compiler for Atari's 520ST computer. In
England, the compiler is priced at £195. . . . VMark Computer, Natick, MA, announced a
database-management/application development system that can convert source programs
for the Pick operating system to run under AT&T's UNIX System V. ... Tall Tree Systems,
Palo Alto, CA, announced the Jlaserprinter, a $400 laser-printer interface for its JRAM-3
memory board for the IBM PC. The Jlaserprinter uses the JRAM-3’s expanded memory to
allow laser printers like Hewlett-Packard's Laserjet to print high-resolution graphics quick-
ly. ... Micron Technology of Boise, ID, is offering 256K-bit error-correcting DRAM chips.
Configured as 64K by 8 bits, the chips cost approximately $6 in quantities of 100. . . .
Novell Inc., Orem, UT, announced System Fault Tolerant NetWare software for IBM AT-based
LAN file servers, providing three distinct levels of protection from hardware faults. ... AST
announced the Shared Resources Network, a new 5-megabit-per-second LAN, which can be
made compatible with IBM’'s PC Network by using AST's NETBIOS software. Each $495 net-
work adapter card comes with a removable ROM chip that allows diskless IBM PCs to be
connected to the network. . . . Integrated Device Technology, Santa Clara, CA, announced
plug-in replacements for Advanced Micro Devices 2900 bit-slice processor chips; the
Microslice-family chips use from one-third to one-fifth of the power of the AMD chips. . . .
Cermetek Microelectronics, Sunnyvale, CA, is offering the CHI812A, a DAA component
that provides a direct interface to both leased and dial-up phone lines. The DAA conforms
to both FCC and Canadian DOC rules and is priced at $18.95 in 1000-piece quantities. . . .
Motorola’s new 68824 Token Bus Controller (TBC) chip fully implements the ISO Open
Systems Interconnect data-link layer for networks; it also conforms to General Motors
Manufacturing Automation Protocol specifications. . . . LSI Logic, Milpitas, CA, annouriced a
CMOS gate array with 50,000 gates made of more than 500,000 transistors.
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o Portable...

with cordless printing
and disk drive power
when you travel.
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Imagine a full-featured, battery-
powered computer system—
complete with disk drive and
printer—that fits in your suitcase on
trips. Now vou can make your Tandy
200 or Model 100 more powerful
than ever.

Don’t Travel
Without Your Files

The Tandy 200/Model 100 Portable
Disk Drive (26-3808, $199.95) gives
vou fast access to 100K of data on
32" floppy diskettes. That means
vou don’t have to leave your impor-
tant documents, reports, spread-
sheets, statistics and other vital data
back home.

This portable drive may be small,
butit’s not a toy. Menu-driven opera-
tion makes it easy to use. It features
these powerful operating system
functions: FORMAT, SAVE, LOAD,
KILL, RENAME and BACKUP. See
alist of files anytime. And vou can
choose battery operation, or attach
an optional adapter to use AC power.

Get Automatic Hardcopy
in Your Hotel Room

Like the Portable Disk Drive, the
TRP 100 Thermal Ribbon Printer is
made to be used anywhere—with
batteries or AC power.

Sitting in your hotel room before
an important meeting, vou can
produce a printout of a report you
composed on the plane. Or, with
vour 200/100’s direct-connect mo-
dem, vou can tap into your home of-
fice’s computer for the latest data to
update your spreadsheet.

The TRP 100 (26-1275, $299.95)
uses plain 8'/2" paperand a thermal
ribbon for high-contrast characters.
Or you can use thermal roll paper
without the ribbon for direct transfer.
It even produces bit-image graphics.

True Portable Power

Take oft with Tandy 200/100 pe-
ripherals today. And don’t forget our
selection of software. Tandy is
Clearly Superior!
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Radioe fhaek

The Technology Store™

New 1986
Computer Catalog!
Send Me a Copy.
Mail To: Radio Shack, Dept. 86-A-895

300 One Tandy Center
Fort Worth, Texas 76102

Name.

Company

Address
City

State

Phone

Zip

Prices apply at Radio Shack Computer Centers and at participating stores and dealers. Batteries extra.

Inquiry 304
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The database use
now be use

Introducing dBASE III’ PLUS.

The PLUS stands for all the improvements
we've made to the world’s number one selling
database management software.

Up Update Position Ret

Database file

Format
View
luery
Report
Label

ﬁéA&sleant helps beginming users accomplish day-to-day data
management taskswithout programming.

Mind you, dBASE III PLUS still has the
powerful dBASE programming language, dot
prompt, and all the features that have made
dBASE IIl the standard of the industry.

We've simply raised the standard.

And just as dBASE III introduced more
power to the people, our new dBASE Il PLUS
introduces more people to the power:

People who aren't all that crazy about
programming, for example.

The Assistant feature in dBASE III PLUS
now provides them with new easy-to-use
pull-down menus for creating, using and
modifying multiple databases.

S0 now anyone who can manage a
simple cursor can manage day-to-day data
management tasks. Without programming,

And by using our new Screen Painter,

12 BYTE - JANUARY 1986

anyone can create custom screens. Without
prograrmming.

Or using View; access related information
in several databases at one time. Without
programming,

With Advanced Query System, another
new non-programming feature, any user can
build complex queries just by selecting from
the dBASE III PLUS pull-down menus.

Forrapidly creating entire programs,
there’s even a newApplications Generator:

And for all those who wish to learn to
program, the Assistant can be of further
assistance. By teaching you programming
commands as you go along.Without disrupting
your work flow;

These are only a few of the dBASE Il PLUS
features that can help new users quickly get
up to speed. And experienced users quickly
increase their speed.(Sorting, for example,
1S up to two times faster and indexing up to
ten times faster than dBASE I11.)

Nest Exit (FH 3
ie ame
i

Display

H
| STATE Mate!
¢ PROD_DESC | Matc
ORDER_DATE | More

11/81/8S )

= ’

CRERTE/MOD_QUERY[<C:) [CUSTORER Il-lj

2
3
4
5
6

7

Set Filter
Select a logical connector for the filter condition.

Advamced Query System letsyeu set up und answer complex
Queries Withowt programmiing.



y more people can
by more people.

And it’s the fastest way to network those ™ obtain a free dBASE [T PLUS demo disk,
users, too. Because now; local area networking  call 800-487-4329, Extension 0282; for the
capabilities are built right in. authorized Ashton-Tate’ dealer nearestyou:

dBASE IIT PLUS canalso help put developers And get your hands on dBASE I PLUS.
inthe fast lane.With a new Data Catalog and It's the software more people can look
more than 50 new commands and functions.  forward tousing. ~ quiy 26
Plus code encryption and linking, improved .
debugging aids,assembly language calls and  Guners Reqsres B2 or 065 compatbe Tacemmarilouners Ashtonitesdasse iy

Ashton-Tate; IBM/International Business Machines Corporation. ©1985 Ashton-Tate. All

mUCh more. rights reserved.

ASHTON-TATE

dBASE III PLUS

The data management standard.
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LETTERS

THE MAC AND THE DSI SIEVE
BENCHMARK

As | read the benchmarks in “The DSI-32
Coprocessor Board, Part I: The Hardware”
(August 1985, page 120), I noticed a miss-
ing system in the comparisons. the Apple
Macintosh. Being a MacUser. | found this
disappointing. so | set up and ran the
benchmarks on my 512K-byte Mac. My
only significant change tothe benchmarks
used by DSl is the use of a base (pointer)
register rather than a global variable for
the arrays used. This change allows use
of the Mac’'s ROM memory manager and
does not represent a radical change to the
routines.

The DSI Sieve benchmark is not fully
representative of a machine’s Boolean and
integer capabilities, calling for only three
register variables and using no pointers.
Applications written by advanced pro-
grammers take better advantage of these
tools. Accordingly. | used three versions
of Sieve, calling them Sieve (same as the
DSI Sieve), RSieve (using more registers),
and PSieve (using registers and pointers).
The performance of these roughly repre-
sents the performance of inexperienced,
intermediate, and advanced programmers

code. The Float and FLT benchmarks are
transliterations of FORTRAN into C with
some assumed register optimizations. See
table I.

All three forms of Sieve beat the IBM
PC AT for n = 40,000 (and the AT could
not run n = 80.000). This is due to the
much higher costs for 32-bit integer/ad-
dressing arithmetic on the AT, needed for
addressing large amounts of data and for
most applications except games and
graphics. Thirty-two-bit integers are stan-
dard on the Mac with the SoftWorks com-
piler. The single-precision Float bench-
mark for the AT with the 80287 floating-
point coprocessor is less than five times
faster than the software floating-point
coprocessor of the Mac, a surprising
result. The hardware advantage of the AT
did show wp in the FLT benchmark. how-
ever. In 64-bit floating-point, the AT's hard-
ware was 12 times faster than the Mac's
software.

A quick note on the VAX timings. The
VAX C compiler that | am familiar with
automatically pointerizes loops such as
the Sieve benchmark. PSieve is therefore
the equivalent benchmark. and the Mac's
speed in this benchmark is near that of

n Sieve RSieve
8191 4.23 3.37
20000 10.50 8.37
30000 15.87 12,53
40000 21.25 16.97
80000 43.00 34.33
Float  (40000) 78.90
FLT  (256000) 1759.85

Table 1: Reader Hembree's benchmark results for the Macintosh.

PSieve

2.80
6.93
10.47
14.00
28.32

the VAX-11/750, particularly impressive
since the 750 costs more than 30 times
as much. [ would like to see the perfor-
mance of more machines using the multi-
ple Sieve benchmarks since they test a
wider spectrum of CPU architectures
rather than reducing all to a common
denominator.
| have one complaint about the DSI ar-
ticle. It seems to have been written by
Definicon Systems Inc., and page 134
reads like a full-page ad for DSI. While the
designers may understand the hardware
better. | would like to also see an indepen-
dent review of the system by BYTE.
WILLIAM L. HEMBREE
Las Cruces, NM

Definicon Systems replies:

We did not think it was fair to include the
Mac in the benchmark comparisons
because it did not have a hardware
floating-point accelerator. Mr. Hembree's
own data shows that the Mac is 100 times
slower than the DSI in floating-point ex-
ecution (Float and FLT benchmarks).
Floating-point arithmetic is present in vir-
tually all application software, from sim-
ple spreadsheets to complex statistical
packages.

The Sieve benchmark we used was
taken from BYTE. In order to evaluate Mr.
Hembree's newer versions, we compiled
and ran them. To our surprise, the PSieve
version reported an incorrect number of
primes. We traced the problem to a dou-
ble increment of i in the second FOR
loop. Without the fix, Mr. Hembree's
pointerized version ran in 1.05 seconds
on the DSI-32. When the problem was
corrected, it took 1.43 seconds. | have

(continued)

Table 2: Definicon benchmark results.

n Sieve RSieve
8191 1.75 1.58
20000 4.45 4.23
30000 6.70 6.36
40000 8.95 8.51
80000 17.90 16.81
Float  (40000) 0.71
FLT  (256000) 16.45

PSieve (corrected) # of Primes

1.43 1899
3.51 4202
5.33 6056
7.08 7836
13.95 14,683

LETTERS POLICY: To be considered for publica-
tion. a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible.

Because BYTE receives hundreds of letters each
month. not all of them can be published. Letters will
not be returned to authors. Generally, it takes four
months from the time BYTE receives a letter until

it is published.
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This Little Fella
Means Business.

The Mouse by Maynard Electronics makes your favorite
programs faster, por easier, and smarter!

BY MAYNARD ELECTRONICS

Teach The Mouse
To Type.

A single Mouse click will instantly
produce the character, sentence,
paragraph, or anything else
you've selected. Click: you call
up the CustomKey menu. Click:
your file is saved. Click: a com-
monly used paragraph appears
in place. No other mouse gives
you such power and versatility.

A Tale Of Three Mice...

Compare our Mouse with the others running
around and you’ll see, there’s no comparison!
Here are just a few features across the board:

Atlast, an “intelligent” mouse! Now you can add
command power to your programs, when you
want, the way you want — instantly! The Mouse
by Maynard Electronics comes with our =
CustomKey™ software which lets you assign =

and reassign commands while using your FEATURES Maynard Mgg;? Svgg%es ‘
favorite programs — even those without 2 S{EYEn Cont Fations & 8 3
mouse utilities. Fly through programs like Dogcet e I No N
Symphony; Lotus 1-2-3; Framework; Multi- elustable Curoot Soaballp, Dn (whil ves N 22
Mate?and others with undreamed of speed! Achietaine Consor Spbed/Rt, Lit (while Yes N N
And of course, it's fully compatible with all - hsﬁuﬂfﬂﬂé"gaiﬁﬁégf‘é'?v?}%.l.e ruming aplcaton g: ES Eg
programs written for a mouse, too. e ants Afarmath Crets Mt Yeo No No

Free Drawing!

. Purchase The Mouse now and
\ receive the popular paint program

\ Telepaint* at no additional cost
A\ —a$149value!

*Symphony and Lotus 1-2-3 are trademarks of Lotus Development Corporation.
Framework is a trademark of Ashton-Tate. MultiMate is a trademark of SoftWord Sys-
tems Inc. Telepaint is a trademark of LCS/Telegraphics.

horrow’s technology.
82707 - 305/331-6402

Shaping tofn

460 E. Semoran, Casselbery, F

Available at the finest computer stores. Contact your local d saler or write to us today for product information.
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Why you
4 should
- Ignore 95%
- of thenews

Because NewsNet automatically finds the
5% you need. From our database of authori-
tative, up-to-date business news, you get just
the stories you want, delivered instantly to your
o microcomputer. You choose your own, unique

1 keywords, and NewsNet saves—just for you—
\ every new article containing those words. Or,
f-;'ﬁ-\ you can find that critical 5% on your own,
- .5 with NewsNet's powerful keyword search-
A %7 ingand text scanning.

Just what'’s in NewsNet’s database? The full text
of over 300 valuable business newsletters. In-
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif-
ferent industries and professions—everything
from Computers to Investments, from Manage-
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:
Your Specialty is our Specialty. Here are just
a few of the 25 Electronics and Computers
newsletters on NewsNet:
The Artificial Mini/Micro Bulletin
Intelligence Report Personal Computers Today
The Business Computer Robotronics Age
The Computer Cookbook Newsletter
Consumer Electronics Semiconductor Industry
Data Base Informer & Business Survey
- Electronic Mail News The Seybold Report on
Outlook on IBM Professional Computing
Japan High Tech Review Stanley Klein Newsletter
on Computer Graphics

ONLINE
BUSINESS
NEWS

Call Today!
we’ll send all you
need to subscribe.

_ (800)
) 345-1301

(in PA 215-527-8030)

LETTERS

not, as Mr. Hembree did, removed the
calls to MALLOC or PRINTF from the
times reported for execution.

Table 2 shows the data for the DSI-32
corresponding to Mr. Hembree's bench-
marks.

| disagree strongly with the concept
that any benchmark or combination of
benchmarks can do anything other than
show that a particular architecture is
competitive with another. For instance,
programmer productivity is rarely quan-
tified. We have found, for example, that
a 400-line C program takes 15 seconds
to compile on the DSI-32, 5 minutes on
an Atari 520ST, and 4.3 minutes on a
Mac. Why shouldn't this data be relevant
when considering a computer’s perfor-
mance? If the VAX compiler automati-
cally pointerizes code and thus makes it
run faster, is this not a valid measure of
productivity enhancement? Our compiler
automatically registers variables. This
saves the programmer the task of keep-
ing track of which variables are most ef-
ficiently registered. Is this not an impor-
tant factor in overall productivity?

It really should not matter whether a
computer uses a microprocessor from
XYZ company or ABC company or
whether it performs a sieve in 1.43
seconds or 1.85 seconds. What should be
important is what the machine can do for
you and how long it takes you to get the
machine to do what you want it to.

It is a travesty of objectivity that
simplistic benchmarks have become the
most widely accepted method for per-
formance evaluation.

The DSI-32 project has so far taken
four worker-years to bring to fruition. If
BYTE magazine had not become in-
volved, it would be yet another closed-
architecture computer accessible only to
the inveterate hacker. The technology of
32-bit microcomputer design would still
be locked within corporate vaults. BYTE
provided a forum for Definicon to pro-
mulgate its technology while recognizing
that projects such as these will only be
made available to the hobbyist while
adequate financial return for the
development cycle can be maintained.

Finally, there was a misprint in the

| benchmark data published in the August
| issue. The time for a VAX-11/780 to per-

form an 8191 Sieve should be 1.09
seconds, not 1.90, as printed.

BYTE replies:

Publishing hardware-construction articles

presents us with a dilemma. If the author
(continued)



Introducing In-aVision

Complex Drawing

adg,Easy

e created In-a-Vision g
Wjust foryou. The (g =
engineer who needs
more productive
drafting support.
The designer
who needs ver-
satility for alter-
nate ideas or
quick revisions.
The architect who

variety of workin
drawings. And the
businessman who

needs first-class presentation mate-
rials as well as detailed flow charts
and organization charts.

Point. Click. Draw.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, illus-
trations, and proposals is point,

click and draw. With
In-a+Vision’s mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick-
ly, accurately and effi-
ciently than ever before. ‘
In-a-Vision’s advanced tech-
nology includes many features not
found on comparable systems cost-
ing thousands more. For example,

{Most popular graphics cards. plotters and printers summncd, )
Microsoft Windows compatible. Call for specific operating
eavironment requirements.

Unlike more expensive CAD
. systems, In-a: Vision is easy to
’ install and use. Even the com-

puter novice can be productive
in less than a day. And
%w In-a-Vision is not copy-

protected.

Ten Day Trial Period.
We’re so sure In-a-Vision will

you can pan
around In a user-de-
finable drawing space
up to 68" X 68" and
zoom in on specific
areas for greater de-
tail. Scale, rotate and
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user-
definable page sizes, rulers,
grids, and symbol libraries.

Multi-tasking
in a PC-based
CAD system.

In-a-Vision uses
multi-tasking to enable
you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

make you more pro-
ductive, we’ll give you
ten days to prove it to
yourself. If In-a-Vision doesn’t
improve your productivity, return
it within ten days for a full refund.
In-a-Vision will
make your complex
drawing tasks sim-
ple and make you
more productive.
Satisfaction guar-
anteed. Dial
800-272-3729to
order or for a free
brochure. In Texas
or for customer support, call
(214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave-
"nue, Richardson, Texas 75081.

MICROGRAFX"

The Picture of Success. ) ,

In-a- Vision and MICROGRAFX are trademarks of
MICROGRAFX. Inc.

Windows and Microsoft are trademarks of Microsoft. Inc.
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Dot Matrix. WW

Printing
Made Beautiful

This entire ad, from top to bottom, was printed on an mexpenswe dot matrix
printer with Fancy Font,® a unique program that works with almost any word
processor to produce high resolution, proportionally spaced, letter quality
printing. )

No special hardware or installation is required, so you'll be using Fancy Font
as soon as you get it.

Fonts, including Roman, Sans Serif, Bold, Italic, .ch/vt, ®1dEngligh and
more, from 8 to 24 points come standard with Fancy Font.

FLEXIBLE. Fancy Font comes with a complete set of over 1500 mathematical,
foreign language and other special symbols

Hundreds of additional fonts in sizes from 6 to 72 points are available, at a
nominal additional charge, from our growing font library.

You can edit any character and also create your own characters or logos, up
to 1 inch by 1 inch.

Powerful formatting features let you center, justify, wordwrap and type flush
left or right, with or without running headers and footers — even with
different fonts and sizes on' the same line.

IMPACT YOUR LASER. Combine the high quality of the HP LaserlJet,
LaserJet+ or Canon Laser printer with the font styles and sizes of
Fancy Font for the ultimate in visual impact.

You can mix internal printer fonts, cartridge fonts and
Fancy Font letters on the same line to create materials
with typographic impact

COST EFFECTIVE You can buy Fancy Font from your local dealer or direct
from SoftCraft for only $180.

You'll get near typeset quality at a small fraction of the time and cost of
using art or typesetting services.

You'll be turning out beautiful reports, newsletters, presentations, letters,
mathematical texts, overheads, invitations and more after getting your copy of
Fancy Font. The applications are limited only by your imagination.

Fancy Font runs on.PC-DOS, MS-DOS and CP/M systems with Epson,
Toshiba and compatible dot matrix printers and laser printers.

Call or write now to order Fancy Font or ask for complete information
including actual samples and independent reviews.

CALL TODAY 1-800-351-0500

MasterCharge and Visa accepted

SoftCraft, Inc.

222 State Street, Madison, WI 53703 (608) 257-3300
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doesn’t support the project by arranging

- for key parts to be available from one

source at reasonable prices and by
answering questions of all those readers
who build the project, then readers

.become frustrated an and angry. Readers

have to go through all the trouble of buy-
ing every partin quantity one and at high
prices. If the assembled project doesn't
work properly, readers rightly want help
diagnosing the problem. Supporting 400
readers who have built a project requires
time. and effort on the part of the
designer. Usually the demands far ex-
ceed what any individual author is will-
ing to undertake.

On the other hand, when we make cer-
tain that a project is backed by the
resources of a firm with an adequate staff
and ‘that parts and support are easily
available. some readers believe that the
article is intended to force them to buy
a commercial product. This is not the
case. Unfortunately. there is never likely

. to be a charitable foundation that sup-

ports hardware-construction, projects
with design and support engineers, a
purchasing manager, clerical help, and all
the other resources that go into produc-
ing a complex electronic project.
Based on years of experielce, we
believe that arrangements such as our
continuing one with Steve Ciarcia and the
DSI-32 agreement with Definicon serve
our readers much better than publishing
schematics and leaving the reader with
no hope of support. Readers who prefer
can always work from the schematics and
ignore the support firm. BYTE has no
financial intérest in any of these projects.
Because our readers’ greatest intefest
isin new technology. we are determined
to do hardware-construction articles
based on new and advanced chips. Ciar-
cia’s project based.on the 64180 and
Definicon’s based on the 32032 are ex-
cellent examples. They afford readers an
opportunity to work with systems based
on advanced chips without having to buy
a large development system from a

" semiconductor manufacturer. We would

like to do more articles based on ad-
vanced chips, but we are usually unable
to convince anyone to undertake the
financial risk and the burden of support.
Such articles require purchasing hun-
dreds of parts with no certainty as to how
many people will build the project and
buy the parts. There are sometimes
supply problems with the new parts as

well.
We're now trying to make arrange-
(continued)



For those times when 640K memory

just doesn't seem to be enough.

Feed your byte-gobbling appli-
cations with the expanded
memory of RAMpage! And
stop wasting valuable time
with frustrating “Memory
Full” messages.

Breaking The 640K
Barrier.

RAMpage! breaks
through the PC’s 640K-
byte barrier delivering up to 2
megabytes of parity checked
memory for expanded memory
applications. Up to 4 RAMpage!
boards can be used in a single
PC for a full 8 Mb of memory
per system.

EMS Compatibility.
RAMpage! is fully compatible
with all applications
developed for use
with the Lotus®

Expanded
Memory Speci-
fication (EMS). It's

also supported by Enhanced
EMS software—offering more
versatility for even greater value
and performance.

New software updates of popu-
lar applications like Symphony™
Framework™and 1-2-3; designed

Inquiry 4 for End-Users. Inquiry 5 for DEALERS ONLY.

AST introduces RAMpage!" with
up to 2 Mb of PC RAM.

- —

specifically for use with EMS
boards, are now becoming avail-
able. And a wide variety of
other packages, including win-
~ dowing, spreadsheet,

database and CAD
applications, will
soon follow.

A Super Bonus.
RAMpage!
includes AST’s
new SuperPak™ utility
software. Designed specifically
to operate in expanded memory
environments, it allows you to
spool print jobs and create
multiple RAM disks for added
performance.

Don't let your valuable byte-
hungry applications starve.
Get RAMpage! today. For
more information call our
Customer Information Center
(714) 863-1333.

Or write, AST Research, Inc,,
2121 Alton Avenue, Irvine,
California 92714

TWX: 753699 ASTR UR.

Specifications

e For use with IBM® PC, PC-XT, 3270 PC
and compatibles.

* Up to 2.0 Mb expanded memory per
board—8.0 Mb total per system.

* Socketed and user upgradeable with
256K DRAMS.

* Fully compatible with Lotus EMS 3.0.

* Enhanced EMS design for greater per-
Sformance with enhanced EMS software.

* AST Expanded Memory Manager
software standard.

o New SuperPak™ utility software standard.

RESEARCH INC.

RAMpage! and SuperPak trademarks
of. Research, Inc. Lotus and 1-2-3

registered trademarks and Symphony
trademark of Lotus Development

Corp. Framework trad
Ashton-Tate. IBM regis

X
mark of International Business
Machines Corp.
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DATA INDEPENDENCE
MUCH SMALL

The Age of Data Independence  dawned
about two years ago when IOMEGA
introduced a revolutionary mass storage
device called The Bernoulli Box® Featuring

a unique technology that uses rugged,
removable 10-megabyte cartridges, it freed companies to work
more productively and economically—and was soon recognized
as the decade’s biggest step forward in business data storage.

Today, IOMEGA has taken another giant step. With the
addition of the compact 20-megabyte-per-cartridge Bernoulli
Boxes, in single- and dual-drive versions, the Data Independ-
ence family gets simultaneously bigger and smaller. The new
Bernoulli Boxes double on-line capacity to up to 40 megabytes
and cut the space required to carry and store data cartridges.
They also boast a footprint that is literally half that of the pre-
vious version, freeing just that much more valuable desk space.
But what makes the new Bernoulli Box so exciting are the

same features that made it the new standard in data
management to begin with.

()

TRANSPORTABILITY

% The Bernoulli Box cartridges are completely
interchangeable. You're free to take the

{ cartridge from one and use it in another with
complete conﬁdence Take it across the hall or mail it across the
continent.

EXPANDABILITY.

Free yourself from the limitations of system
capacity. If you need more, you expand by
buying slim, inexpensive cartridges, not bulky
and costly hardware.

| RELIABILITY.

Incredible resistance to shock and vibration
combined with a rugged cartridge format frees
you from concerns about equipment failure,
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head crash, or data loss.




MORE GIANT STEPS,
~R FOOTPRINTS

SECURITY.

Free your sensitive files, such as payroll and
personnel, from unauthorized scrutiny and
free yourself from unnecessary anxiety. Put '
them on a Bernoulli Box cartridge, and put the cartridge where
you know it will be safe.

0

Check out the latest Bernoulli Box family members today. More
giant steps towards the complete data independence of
businesses using the [BM PC, XT, AT, most compatibles, and the
Macintosh*" Giant steps with very small footprints.

For the dealer nearest you, call 1-800-556-1234, ext. 215. In
California, call 1-800-441-2345, ext. 215.

PERFORMANCE.

The amazing speed of The Bernoulli Box—
with access times and transfer rates that rival
and often surpass the best hard disk drives—
translates into the best freedom of all: the freedom of time. And
now The Bernoulli Box offers users the option of booting from
The Bernoulli Box cartridge with any of the IBM PC or
compatible computers.

*The Bernoulli Boxfor Macintosh is available in a 5-megabyte single-drive versionand a
20-megabyte dual-drive version for AppleTalk.”

The Bernoulli Box is a registered trademark of [OMEGA Corporation. Data Independence is a trademark of IOMEGA
Corporation. Macintosh is a trademark licensed to Apple Computer, Inc. AppleTalk is a trademark of Apple Computer. Inc.

=
|/ ®
[-M=GA
—_—
IOMEGA Corporation
1821 West 4000 South
Roy, Utah 84067
Inquiry 175
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Plotter graphi
hoardroom
horedom

Crisp, clean, hardcopy graphics make dramatic im-
pressions. Now, with Houston Instrument’s PC Plotter,
you have an affordable way to link the power of
graphics to your personal computer. The PC Plotter
produces quality graphics at a price you won't mind
paying. It allows you to produce vibrant line, bar, and
pie charts using eight different colors on either paper
or overhead transparencies. And you can create either

8" x 11" or 11" x 17" graphics.

Whether you're a computer wizard or novice, the
PC Plotter is simple to operate and can be used with
virtually any computer on the market today. Plus, your
graphics software choices are unlimited. Houston
[nstrument products are supported by a versatile
collection of more than 250 graphics software packages.

STITITTTE
e

For example, just take a look at the above photo and
you'll see plots created by PFS:® Graph, Lotus®
1-2-3™ Peachtree Business Graphlcs System,"™ Design
Intelligence,™ Energraphics,™ and Smart Spreadsheet
with Graphics.

Make the most out of owning an IBM,® Apple® or
other personal computer. Give it a PC Plotter. . . and
give your presentations the visual advantage you need
to win in business.

Visit your authorized Houston Instrument dealer or
local computer store today and ask for a demonstra-
tion of the PC Plotter. For more information, call us at
800-531-5205. Texas residents may phone (512) 835-0900.
Houston Instrument products are designed, marketed, and
manufactured in Austin, Texas.

houston
instrrument

Inquiry 406 4P019




LETTERS

ments for hardware projects based on
three different 32-bit processors: the
INMOS Transputer, the Acorn RISC
Machine, and the Motorola 68020.
Anyone interested should contact Phil
Lemmons.

We didn’t publish the DSI-32 article
without assuring ourselves that the board
would work. Phillip Robinson of our West
Coast staff saw the DSI-32 assembled
and working before we published the ar-
ticle on it. Definicon also shipped us a
DSI-32 board that functioned properly in
an IBM PC here in our main office. Our
technical staff edited the article.

An independent review of the DSI-32
is a good suggestion. We'd prefer to do
that as a collaboration among as many
DSI-32 users as possible. Those inter-
ested should contact Glenn Hartwig.

COMPRESSING DATA
On page 392 of the October 1985 BYTE
(Letters), readers found an interesting
“printing experiment” that surely could
use more explanation. Althoughiit's called
a “high-density bar code” in its caption,
the sample has little resemblance to a con-
ventional bar code image; rather, it ap-
pears to be a direct binary high-density
representation of bits framed by an error
detection/correction and timing format.
A format like the sample printed has
good prospects for delivery of machine-
readable data. I count about 64 informa-
tion bits in width (excluding error detec-
tion and framing information), with a den-
sity estimated to be 128 bits per inch. The
same 128-bpi density seems to be used
in the vertical direction, with a length of
7.5 inches. Multiplying the numbers, we
can estimate that the test patch repre-
sented some 61,440 bits, or about 7.5K
bytes. Multiply that by 10 or so columns,
and we have an apparent page capacity
in excess of 75K bytes. For source code
of programs, you'd probably want to use
a token-compression scheme. In some ex-
periments | did in 1981 with token-cormn-
pression techniques. | was able to achieve
almost 3:1 compression for large Pascal
source programs. Thus, as a means of rep-
resenting a high-level language program
with comments, your 7.5K-byte sample in
October could represent the equivalent
of over 20K bytes of uncompressed Pascal
source text. A 20K-byte source program,
while not large. is a significant chunk.
There was another fundamental prob-
lem with the bar code formats we printed
a long time ago in BYTE. Those bar code
formats were ugly to look at. The sample
(continued)

The most flexible

printer-sharing device
you can buy is from

Baylech

Inquiry 34
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Introducing the new Mode! 528DB multiport controlier. It will
let eight users automatically share one printer, or in muitiple
printer applications, let users code-select a specific printer
or contend for the first available printer. Flex

selectable features include: the number of printers versus
the number of computers, printer select code, CTS/DTR or
XON-XOFF handshaking, operating mode, form-feed mode,
header-page message, disconnect time-out, and baud
rates. To set up, simply connect the multiport between
your computers and printers. It interfaces easily with any
RS-232C serial device. Model 528DB with 9 ports, $659.

{ megabyte bufter

BAY TECHNICAL ASSOCIATES, INC.

DATA COMMUNICATIONS PRODUCTS

800-523-2702
Highway 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520
Phone: 601-467-8231 Telex: 910-333-1618 (BAYTECH)
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printed in the October 1985 BYTE has in-
formation, but at a small enough scale to
look reasonably good to the human eye's
wonderful power of averaging.

The use of this density represents a sig-
nificant advance, probably enough to
justify purchase of a specialized reader de-
signed like no bar code reader presently
on the market. | conjecture that a line-
image CCD (charge-coupled device) video

sensor could span the width of the image
with 128 or 256 pixels relatively inexpen-
sively A brute-force capture device could
be made to take advantage of this format
provided that it addressed the problem
of maintaining alignment during the scan.
Rough alignment of the scan with the ver-
tical direction of the page can be provided
by the “gutter” of the magazine or a ruler.
Vertical timing is obtained from the edges
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579-0692, 579-069
TLX: 753197

Inquiry 408 for End-Users. Inquiry 409 for DEALERS ONLY.

of the pattern as printed. Enough memory
to allow processing of several conceptual
horizontal lines would allow for a small
amount of skew on the part of the line sen-
sor. Averaging adjacent pixels and using
a digital threshold test would allow cap-
ture of the smallest dots in the format. Ver-
tical timing information present in the for-
mat as printed would calibrate the pattern
to the actual velocity variations of the per-
son using the device, reducing the need
for sampling of the image. Scanning ought
to be possible in a few seconds for each
chunk of 7.5K bytes or so.

If this technology works, BYTE, its adver-
tisers, and its readers finally have a way
of printing recoverable data for source/ob-
ject code of significant programs, a capaci-
ty that was not possible in our earlier ex-
periments with bar code formats. (See my
editorial in the April 1980 issue, which
summarized BYTE's bar code experiments
from 1976 through 1980.) Now, whoever
is responsible for this experiment must
still answer the entrepreneurial problems:
Who will build the bar code readers, and
at what cost to the end user? Which
comes first, the widespread printing of in-
formation or the availability of the
readers? By presenting a regular fare of
significant programs in source form using
this format. BYTE could spawn a whole
new marketplace for machine-readable
keyless data entry from print.

- CARL HELMERS
Peterborough, NH

BYTE replies:
The printed software strip on page 392
of the October 1985 BYTE is called a
Cauzin Softstrip. The strip was designed
by Cauzin Systems Inc. of Waterbury,
Connecticut, and was unveiled at COM-
DEX last November along with the com-
pany's $200 Cauzin Softstrip Reader.
Cauzin is promoting the device, which will
first be available for the Apple Macintosh
and IBM Personal Computers, as a new
way of reproducing and distributing pro-
grams and data. Robert L. Brass, presi-
dent of the company, explained the tech-
nology behind the Softstrip to me.

The Softstrip can be printed in low-
medium- or high-density formats. The
strip that appeared in BYTE was in
medium density and contained about
3000 bytes of information. T he standard
Softstrip is a bit longer—9.5 inches—and
holds approximately 3500 bytes. (High-
and low-density strips of the standard
size hold 5500 and 500 bytes, re-
spectively.)

(continued)
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'THAT IS OUT OF THIS WORLD...:‘

MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

..AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL 2000 has a 20 MHz MODEL 3500 features a 35
‘bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. 1mV/DIV sensitivity. Delayed
A convenient built-in component , sweep and variable holdoff allow
tester provides additional el Stable viewing of complex

diagnostic power. 1x, 10x TEST PROBES waveforms.
ORDER TOLL FREE
800-538-5000 JDR INSTRUMENTS

_ 1224 South Bascom Avenue
800-662-6279 (CA) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JDR INSTRUMENTS. EARTH PHOTO COURTESY OF NASA.
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES.
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Cauzin's use of a near-infrared sensor
in its reader gives the Softstrip some in-
teresting properties. The sensor emits a
near-infrared beam of light, which heats
the carbon used in black ink and photo-
copier toner; the receptor portion of the
sensor measures the slight heat increase
of a dark area. With this method of sens-
ing, you can write with colored inks (or
spill coffee, tea, or cola) on a Softstrip
and not impair its ability to be read. How-
ever, writing across a Softstrip or print-
ing it on multicolored paper is an effec-
tive way of copy-protecting it—any at-
tempt to photocopy it will result in extra
photocopy toner deposits that will
render the Softstrip unreadable.

The Softstrip format was designed to
be reliably readable, even in less than
ideal conditions. In its medium-density
mode, each line of the Softstrip (past the
obvious header information at the top)
represents 4 bytes (32 bits) of data. Each
bit of data is encoded as what Cauzin
calls a dibit—a white square followed by
a black represents a | bit, and the op-
posite represents a 0 bit. {Because of this,

4 bytes of data are represented as a line
of 64 black and white squares.) Two pari-
ty bits are on either end of a line of Soft-
strip data. A clever scheme of using one
bit for parity of the even bits and the
other for parity of the odd bits—plus a
checksum on each line and the method
of scanning (discussed below)—gives the
Softstrip Reader a | in 10 billion chance,
according to Cauzin, of making an un-
detected error.

With an effective accuracy of 0.0000!
inch, the scanner scans in increments of
0.0025 inch. In a mediumrresolution Soft-
strip. each line of data is 0.00! inch high;
this means that each data line is scanned
four times, each in a slightly different
place. The sensor integrates the density
of each half of the dibit and decides the
bit's status based on the multiple ver-
sions of this information. Cauzin claims
that this method is much more immune
to errors than a system that would sim-
ply watch for the density transition in the
middle of a dibit.

The Cauzin system does not do any
data compression, but there are

numerous public-domain programs that
compress and restore arbitrary files. As
Mr. Helmers points out, such compres-
sion could effectively double or triple the
amount of data that a Softstrip could en-
code. Itis conceivable that a single Soft-
strip (9.5 by 0.625 inches) holding com-
pressed data could encode as many as
five pages of high-level language source
code!

Cauzin hopes that its product will
become widely accepted and that Soft-
strips will become a common form of
low-cost software storage. We are en-
thusiastic about the product and wish the
company well. We look forward to the
day when the Softstrip format is in wide
enough use to merit its inclusion in BYTE
listings.

INTELS BENCHMARKING

STRATEGY

There has been a lot of discussion lately

(particularly on the UNIX Usenet news net-

work) concerning Intel's recent advertis-

ing campaign comparing the Intel 80286
(continued)
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Speed up data entry with HEI’s
“Fast-Point”™ light pen for IBM*
PC computers and compatibles.

Ideal for cursor control, menu and
icon picking, interactive graphics, and
other data entry tasks.

“Fast-Point” plugs into the IBM PC
color graphics board light pen port, or
monochrome graphics board light pen
port where applicable. It’s compatiBIe
with standard IBM BASIC light pen
statements and functions. HEI light pens
are sold with technical documentation,
and implementation software on diskette.

HEI is a leading supplier of high-
performance light pens for computer
graphics, CAD, CAl and other applica-
tions with over 35,000 devices in the field.
Put an HEI “Fast-Point” pen to work on
your PC. (From $140 to $195)

H HElIInc.

Victoria, MN 55386 e 612-443-2500

(HEI is a major supplier of OEM graphics terminal light pens.
Call or write for information.)

*Registered Trademark of International Business Machines.
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*1925 Hayes Mictouosmputer Products, inc.

SMARTMODEM 2400

DHayes'

If the Hayes Smartmodem 1200'is smart,
this oneis utterly brilliant.

Now you can be smart, smarter and

First came the Smartmodem 1200.
Now, there's the smarter Smartmodem
2400.™ It's twice as fast. Or just as
fast. Or even not as fast. Because it's
smart enough to automatically adjust
to 2400, 1200 or 300 bps communica-
tions. And to make sure you can
communicate, it gives tests. It tests the
phone line, it tests remote modems, it
even tests itself Because the Smartmo-
dem 2400 features advanced
diagnostics.

Moreover. the 2400 is a smart
communicator. It communicates with
mainframes and minis. Both synchro-
nous and asynchronous transmissions
are supported by the Hayes standard
command set for 2400 bps. And you
can transmit data to another room, or

Inquiry 154

another country because the 2400
meets CCITT international standards.

So. if you want to make fast work
of high-volume communications, you'd
be very smart to see your authorized
Hayes dealer for a look at the Smart-
modem 2400 or 24008, a plug-in board
for the IBM PC and compatibles.

Say yes to the future with Hayes.

smartest all at once.

SMARTMODEM 2400

« Direct connect - Auto-answer auto-dial * Bell 103.
212A and CCITT V.22 and V.22 bis compatible
« Synchronous or Asynchronous * Full or half duplex
* Nonvolatile memory for communications settings
+ Automatic fallback to 1200 or 300 bps * Voice/fata
switching * Audio speaker - Advanced diagnostic
tests: analog. digital and remote digital loopback
« Touch tone or pulse * Automatic adaptive phone line
equalization * Two-wire leaseline capability
- Supports single and multi-line phone systems
« Call progress monitoring

SMARTMODEM 2400B
«Plug-in board for IBM PC packaged with Smartcom 11
Software * Above features plus synchronous/asyn -
chronous via standard PC communications port » Rear
panel communications port switch

SMARTCOM II*®
* Menu-driven communications software
* 26 communications sets for automatic log- ons
« Error-free XMODEM and Hayes Verification
protocols * VT100/102 and VT52 emulation
* Unattended batch operation « For most popular
computers

JANUARY 1986 = BYTE
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When you
positively
custom

Quick Turnaround

is more than a phrase tous.We've
built a reputation for meeting prod-
uct deadlines among some of the

Compatibility
with industry standards. All Ven-Tel

modems utilize the industry stan-
dard “AT” command set,guaran-

Reliability
is your obvious first requirement in

this vital link between your product
and the outside world. At Ven-Tel

—with 12 years experience and
millions of modems designed and
shipped—we don't take reliability
for granted...so you can.

teeing compatibility with virtually all
types of software. And every Ven-Tel
custom modem is fully compatible
with our complete line of standard
desktop and PC internal modems.
We also meet Bell 212A and
CCITT V.22bis standards in speeds
up to 2400 baud.

nation's largest and most demand-
ing manufacturers. From start to
finish in as little as 90 days,Ven-Tel
can help you get your product to
market quickly. You can even begin
development using our standard
modules while your design is
being finalized.

take agood




absolutely,
needrelia
modem:

Customizing

your modem is your choice. From
our standard off-the-shelf boards, to
complete custom design, to licens-
ing our proprietary CMOS chip
design (for quantities in excess of
100,000 annually),we guarantee the
right modem solution based on
your deadline, design and volume
requirements. Custom hardware
configurations and firmware give
you maximum freedom for inte-
grating the modem into your overall
product design.

P

e | "-4
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Compact Snze

is an important requirement in
applications like credit check ter-
minals, portable computers and
trouble monitors.Ven-Tel modem
density is state-of-the-art to provide
excellent “real estate” value, with
complete auto-dial/auto-answer,
AT compatible, 212A modems—
in as little as 12 square inches.
With power requirements as low
as 500mW.

COmpetltlve
Pricing

makes the Ven-Tel custom modem
package one definitely worth looking
into. For quotations based on your
modem specs or a discussion with
our experienced OEM sales engi-
neers, call 800/538-5121 (outside
California). In California, call
408/727-5721.0r contact us for our
custom modem brochure:

Ven-Tel, OEM Products Division,
2342 Walsh Avenue,

Santa Clara, CA 95051.
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Brainy Buffer.

Do you press p'rl)‘l; and wait? And wait? And wait?

“Your waiting is over with the Universal Data Buffer — it frees your computer in’
seconds while it handles the printing of your file.
And the Universal Data ‘
Buffer from HanZon is
smarter than the average
buffer. For one thing it has
two inputs—one serial and
one parallel, and two out- e
puts—one serial and one e e
parallel. Since all the ports - e
are active, it means the Universal Data Buffer can interface between serial and
parallel devices — even at different speeds and protocols. All that is a bonus to
its standard function - as a 64K buffer
expandable to 256K. The buffer also
has operator controls for
selecting additional copies,
and pausing.

Parallel Oul

i I

Faed
B

HANZON DATA'INC. » 18732 14;

———

Call HanZon today for
your nearest dealer:
(206) 487-1717.

Suggested Retail Price: $385 - 64K Buffer

— v
( HAN/ON ) $59 - 64K Expansion Module
-

HANZON DATA INC. » 18732 142nd Ave NE » Woodinville, WA 98072

DataSaver

Power protection for high-level microcomputers with
peripherals, multi-tasking systems, and communi-
cation networks is here, now, with the 400 Watt
DataSaver. Placed between the desktop computer
and system monitor, the DataSaver 400 features

a master power switch directing four power outlets.
2-stages of overvoltage transient suppression and
built-in, automatically recharged batteries stand by
to assure clean, uninterrupted power for the five
minutes you might need to shut down before the
power shuts off. 90 and 200 Watt models available.

\\ Cuesta Systems Corporation

~// 3440 Roberto Court
San Luis Obispo, CA 93401

©1985, Made in USA.

Write or call 805/541-4160
Dealer, O.E.M, inquiries invited
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LETTERS

to the Motorola 68010 and 68020. Intel
has published a document entitled “iAPX
286 High Performance Benchmark
Report” (hereafter referred to as “the
report”) to support its claim that the
80286 offers superior performance over
the Motorola 68010 and 68020 chips. Both
the advertising and the report use the
benchmarks that appeared in my article
("Benchmarking UNIX Systems.” August
1984 BYTE. page 133) as the basis for
comparing the Intel and Motorola chips.

After studying the Intel report. | believe
there are several problems with Intel's ap-
proach to benchmarking that should be
addressed. While the problems presented
below may not prove to invalidate Intel's
claim, they do raise doubts as to the ob-
jectivity and impartiality of Intel's bench-
marking strategy. As author of the majority
of the benchmarks Intel has used to make
its claim, | feel compelled to discuss some
problems with Intel's benchmarking
strategy.

On July 22. 1985. | hand-delivered to the
local Intel office a list of problems with its
benchmarking strategy and reasons why
| believe the company cannot legitimate-
ly make the conclusion it did. As of today.
| have not received a satisfactory response
to most of these issues, which are outlined
below.

I. The listing for the pipes.c benchmark as
published in Intel's report is incorrect. If
this listing is identical to the source code
used to evaluate the 80286-based systems
mentioned in Intel's report. then the pro-
gram will terminate prematurely, resulting
in invalid timings. This listing is as it was
presented in the August 1984 BYTE. How-
ever, an error was made on my part when
| furnished the listing to BYTE, and a line
was inadvertently deleted. I notified BYTE
of the omission, and BYTE published a
correction in the January 1985 issue (page
14). Intel should have used the corrected

- benchmark. Intel has responded favorably

to this error and has rebenchmarked its
systems. | have been told that Intel will
publish a correction.
2. Int<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>