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ebugger, Turbo Pascal 9.0

New! Turbo C° 2.0 with
integrated source-level
debugger

New Turbo C 2.0 is the one C compiler
that does it all; nothing is hatf done or not
done at all—instead, your every program-
ming need is met. We wrote our best-
selling word processor Sprint® with Turbo
C; now you can write your own best seller
with Turbo C 2.0.

At better than 16,000 lines a minute,”
Turbo C 2.0 compiles your code 20-30%
faster than its predecessor Turbo C 1.5
which was already faster than any other C
compiler.

Make bugs bug off

Nice bugs are dead bugs, and Turbo C
2.0's integrated source-level debugger
lets you find them and flatten them in a
flash. You can set multiple breakpoints,
watch variables and evaluate expres-
sions—all from inside your integrated C
environment.

Minimum system requirements: For the IBM PS/2™ and the IBM®
family ol personal computers and all 100% compatibles. PC-00S
(MS-00S) 2.0 or later. Turbo Oebugger minumum 384K. Turbo
Assembler minimum 256K, Turbo € and Turbo Pascal minimum
448K (256K comment line version).

“Customer sabstachon s our main concem, ¢ witen 60 days of purchase i (roduct does nol per-
HOIM 10 3CCONGANCE with our CLEMS. Call our Customet sarvice deparment. and we wil arange 3.
rehng
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Debugging in the Turbo enviionment: shown here an expression is being added to the Watch
window in Turbo C. The Execution Bar highlights the next line the debugger will execute.

TURBO C 2.0

| HEAPSORT BENCHMARK TURBO C 2.0 Microsoft® C 5.1

i .0BJ size (bytes) 843 945
.EXE size (bytes) 6896 7731
Execution time (seconds) 8.1 12.2
FEATURE COMPARISON
Integrated debugger Yes No*
Inling assembly Yes No
Auto dependency checking Yes No
EMS support for edit buffer Yes No
Device-independent graphics Yes . No
Number of memory models 6 5
Price $149.95 $450.00

Heapsort compiled with full optimization. Benchmark run on an 18M PS/2 Model 60.
“Integrated debugger included with Quick C.

At ——————————————
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CALL (800) 543-7543 Please check box(es)
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P.0. Box 660005, Scotts Valley, CA 95066-0005.
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Turbo Assembler, Turbo

What started modestly enough in
November of 1983 with the launch of
Borland's first program, Turbo Pascal®
1.0, became a revolution and it's been
going like a rocket ever since.

We've changed the way you program.
We invented integrated environments
with Turbo Pascal and we brought them
to all our languages. Borland continues
to bring you the best programming tools
in the world.

New! Turbo Assembler &
Turbo Debugger

Two state-of-the-art development tools
in one package for only $149.95.

New Turbo Debugger®
debugs all sizes

With EMS support, remote debugging,
and 386 virtual machine debugging,
there’s no limit to the size of program
you can debug. in fact with 386 virtual
machine mode, debugging takes zero,
bytes of conventional memory!

See what's happening

Overlapping windows give you multiple
views of the program you're debugging:
source code, variabies, CPU registers,
call stack, watches, breakpoints, memory
dump, and more. And a new “session-
logging” feature tracks and records your
every move.

You're in control

Our breakpoints give you more control
than anyone else’s. Ordinary debuggers
only get you to a stop, then they stop.
When our breakpoints are triggered
you can simply stop, or you can print
expressions, run code, send messages
to the session log, or even evaluate an
expression with user-defined function
calls. And alf our breakpoints are

conditional.

TURBO DEBUGGER TURBO
FEATURE COMPARISON DEBUGGER
Multiple overlapping views Yes
386 virtual-86 mode debugging Yes
Remote debugging Yes
Data debugging Yes
Generalized breakpoints Yes
Session logging Yes
Conventional memory used—80386 Zero K
Conventional memory used—remote 15K

Turbo Debugger version 1.0, Microsoh CodeView version 2.2.

Uiou Hun Data

Breakpoints

[ Ureakpoints
P tack
Log
Vatches
Variables
Module. ..
ile...

CPU

wric processor
ser screen AlLL-FS

mother

Jindow ptions

Shown here are views of source code, CPU registers, watch expressions, and a session log.

Unique Data Debugging

Plain Vanilla debuggers can only give
you code debugging. Qur new Turbo
Debugger give you data debugging too.
You can browse through your data from
the simplest byte to the hairiest data
structure, inspect arrays, and walk
through linked lists. All by point

and shoot.

Feature highlights

Breakpoints

= Actions: stop, run code, log expression
= Break on condition, memory changed
= Software ICE capabilites

= 386 debug register support

= Support for hardware debuggers

Debug any program

« Turbo Pascal, Turbo C, Turbo Assembler

= EMS support

= 386 virtual machine and remote machine
debugging

» Supports CodeView® and .MAP-compatible
programs

Data Debugger

= Follow pointers through linked lists

= Browse through arrays and data structures
= Change data values

New Turbo Assembler®
lets you write the tightest,
fastest code

Turbo Assembler is faster than other
assemblers, and you can use it on your
existing code. It's fully MASM compat-
ible, 4.0, 5.0, and 5.1; even MASM can't
say that. Turbo Assembler takes you
beyond MASM, with significant new
Assembly language extensions, more
complete error checking, and full

386 support.

Turbo Assembler is designed for easy
interfacing with high-level languages like
Turbo Pascal and Turbo C. We use Turbo
Assembler on Quattro,® our best-selling
spreadsheet program; now you can write
your own best-seller with Turbo
Assembler!

Feature highlights

= Faster than other assemblers

» MASM compatible (4.0, 5.0, and 5.1)

= Significant new assembly language
extensions

« Easy interfacing with high-leve! languages
including Turbo C and Turbo Pascal

« Full 386 support

TURBO ASSEMBLER TURBO Microsofte
CodeView® BGIDEMO BENCHMARK ASSEMBLER Assembler
No Assembly time (seconds) 9.34 27.46
No Link time (seconds) 415 10.51
No FEATURE COMPARISON
Partial MASM compatible (4.0, 5.0, 5.1) Yes No
No Thorough type checking Yes No
No Nested structures and unions Yes No
230K Multimodule cross reference Yes No
N/A Assemble multiple files Yes No

Run on 1BM PS/2 model 60 using Trbo Assembler version 1.0, Turba Linker version 2.0,
Microsoft Micro Assembler version 5.10, Microsoft Overlay Linker version 3.64




and Turbo C 2.0!

Turbo C 2.0 has the best

of everything

= Includes the compiler, editor, and
debugger, all rotled into one

= Integrated source-ievel debugger
lets you step code, watch variables,
and set breakpoints

= Develop and debug production-quality
code in all six memory models

= Inline assembler support

= Support for Turbo Assembler
and Turbo Debugger

= Make facility with automatic
dependency checking

= Qver 430 library functions, including
a complete graphics library

= Only $149.95

New Turbo C Professional

Turbo C 2.0 plus both Turbo Assembler
& Turbo Debugger: all three programs
rolled into one—the one C package that
has everything. A complete set of tools
that caters to every level of program-
ming expertise. Turbo C Professional:
$250. Includes coupon for free T-shirt
(while supplies last).

New! Turbo Pascal® 5.0 with
integrated source-level
debugger

Turbo Pascal, the worldwide favorite with
over a million copies in use, just got
even smarter. The best got better. Meet
Version 5.0. In a word, it's revolutionary.

Not only do you go code-racing at
more than 34,000 fines a minute,” you
also now go into a sophisticated debug-
ging environment—right at source level.

TURBO PASCAL 5.0

| SIEVE BENCHMARK
.EXE size (bytes)
Execution time (seconds)

FEATURE COMPARISON
Integrated debugger

Overlays, including EMS support
8087 floating-point emulation
Turbo Debugger support

Procedural types, variables, parameters

Smart linking of code and data
Constant expressions
EMS support for editor
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Shown here is the Evaluate/Modify window of Turbo Pascal- (aok at expressions, examine

structured data types, change variables on the fly.

It's completely integrated and bullet-fast.

Turbo Pascal's new integrated
debugger takes you inside your code
for fast fixes. You step, trace, set multi-
ple breakpoints. You modify variables as
you debug and watch full expressions
at runtime.

Separate Compilation

Break your code into units. Your separ-
ately compiled units can be shared by
multiple programs and linked in a flash
with Turbo Pascal’s built-in Make utility
and smart linker. We give you a powerful
library of standard units including the
spectacular Borland Graphic Interface
and our state-of-the-art overlay

manager.
TURBO Turbo
PASCAL 5.0 Pascal 4.0
1440 1504
6.15 7.25
Yes No |
Yes No |
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

Benchmark {25 ilerations} run on an IBM PS/2 Madel 60

60-day money-back guaranteet

BORLAND

Circle 50 on Reader Service Card (DEALERS: 51)

Feature highlights

= Includes the compiler, editor,
and aebugger, all rolled into one

= Integrated source-level debugger
lets you step code, watch variables,
and set breakpoints

= Overlays, including EMS support

= 8087 floating-point emulation

= Suppor! for Turbo Assembler
and Turbo Debugger

= Procedural types, variables,
and parameters

= Smaller, tighter programs: Smart Linker
strips both unused code and data

= Constant expressions

= EMS support for editor

= Only $149.95

Debugging: The inside story
Turba Pascal's new integrated source-
level debugger takes you inside your
code ta fix errors fast. Don't worry
about errors, everyone makes them;
but with the right debugger, this one,
it's & fast fix.

Turbo Pascal Professional®

Turbo Pascal 5.0 plus both Turbo
Assembler & Turbo Debugger: all three
programs rolled into one—the one
Pascal package that has everything. A
complete set of tools that caters to
every ‘evel of programming expertise.
Turbo Pascal Professional: $250.
includes coupon for free T-shirt

(while supplies last).

For the dealer nearest you
Call (800) 543-7543
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What’s New
Short Takes

NEC Ultralite, an incredible
shrinking machine

NEC ProSpeed 386,

a 386 portable

The Norton Commander,

a useful product is now
nearly indispensable
Compaq Deskpro 386/20E,
going head-to-head with the PS/2
Personal Measure,
performance analysis from

a real-world perspective
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The NeXT Computer

by Tom Thompson

and Nick Baran

This power user’s dream includes
a 25-MHz 68030, 8 megabytes
of RAM, Unix, and more.
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Product Focus:

The Promise of Project
Management

by Lamont Wood

Project management software
has both potential and pitfalls.

SX Appeal

by Jeff Holtzman

The Compaq 386s—the first
system based on Intel’s new
80386SX microprocessor.

ALR Improves on a Winner
by Mark L. Van Name

ALR’s FlexCache 25386

sets a new speed record

for 80386 systems.

Parallel Processing

Comes to PCs

by Pete Wilson

The Levco TransLink and CSA
PART boards can provide
parallel processing and boost
the power of your system.
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of the File Formats
by Jerry Pournelle

It was a frantic month
of unfinished business
at Chaos Manor.
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by Ezra Shapiro

Ezra looks at programs
packed in ROM and compares
0S/2 and Spuds MacKenzie.

Down to Business:

Do Productivity Tools

Help Productivity?

by Wayne Rash Jr.

Buying software productivity
tools may be pointless if you
haven’t analyzed your needs.
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by Don Crabb

The products that
outshined the rest at the
recent MacWorld Expo.

0S/2 Notebook:

0S/2’s Multitasking
Dashboard

by Mark Minasi

Some new tuning
parameters are important
in multitaskers.

COM1:

You Can’t Get There
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could pave the way for

a nationwide network.
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A C+ + Toolkit

by Jon Udell

Zortech’s C++ 1.0—everything
you need to get started with C++.

Lint for the PC

by Alex Lane

PC-Lint 2.15 is an MS-DOS
version of the Unix tool.

SpinRite

by Richard Grehan
Recover bad sectors

and tracks of data on your
hard disk drive.

Features vs. Speed

by Diana Gabaldon

FullWrite Professional combines
word processing and desktop
publishing capabilities.

Remote-Control
Communications

by Rick Cook and Paul Schauble
Remote?’s R2Call/R2Host

let you control another
computer via your modem.
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Introduction:
Parallel Processing

Side by Side

by Klaus K. Obermeier
Parallel-processing capabilities
for personal computers

are slowly emerging.

T800 and Counting

by Richard M. Stein

The T800 transputer

and the Occam language

are a hardware/software team
designed to work together.

Getting the Job Done

by David Gelernter

The Linda language can help
parallelize existing software
and develop new program
structures.
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Integrated Software for
Schematics & PCB Artwork

Introducing HiIWIREZPlus

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-Plus, integrating
HIWIRE's schematic features
with a powerful printed-circuit-
design facility.

Creating Schematics

With HiIWIRE-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-Plus 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-Plus is
perfect for surface-mount, micro-
strip, and ECL applications.

CURRENT VERSIONS ]
HIWIRE, V1.1r4; sSmARTWORK, V1.4r1

Circle 360 on Reader Service Card

HiWIRE-Plus Advantages

[0 One tool for schematics and
printed-circuit artwork

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

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

Netlist and bill-of-materials
utilities included

Circuit boards up to 60x60
inches and 256 layers
Variable grid size, trace width,
and pad size (.001” resolution)

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

0O Schematic-to-layout cross-
checking

[0 Design-rule checker
0O 800 number for free support

o O O g

A m R

“HIWIRE", “smARTWORK", 'wlnsk and lhe Wintek logo are
vegnsered trademarks of Wmtek wpor

System Requirements

0O IBM PC, XT, AT, or PS/2 with
512K RAM, printer port, color
monitor, and CGA, EGA, or
VGA graphics card

[J Microsoft Mouse

0O IBM ProPrinter or Epson
dot-matrix printer, and/or

O Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Better Value

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

Wintek Corporation

1801 South Street

Lafayette, Indiana 47904-2993
(800) 742-6809 or

(317) 742-8428

FAX: (317) 448-4823

Telex: 70-9079

Europe: RIVA Ltd., England,
Phone: 0420 22666, FAX: 0420 23700

Australia: Entertainment Audio Pty, Ltd.,
Phone: (08) 363-0454

NOVEMBER 1988 * BYTE §




New tools from BYTE
to help you manage
information overload

nformation overload is something

we all struggle with—especially in

the computer press, which seems to

suffer from a disappointingly low
signal-to-noise ratio. Not only are there
more and more publications dealing with
this or that niche, but the quality of re-
porting frequently proves to be less than
stellar.

For example, several of the large
weekly publications have well-deserved
reputations for low accuracy.

Others (the “Reviews 'R’ Us” sort of
publications) take a notoriously short-
sighted approach to microcomputing.
Yes, “state-of-the-market” reviews are
important, but the “state of the art” is
equally important. Unlike BYTE, a
here-and-now, mostly reviews publica-
tion can’t give you the information you
need to prepare for tomorrow. That’s
why we strive to give you an accurate,
balanced, useful-today and useful-
tomorrow magazine.

BYTEweek

Even so, BYTE’s staff learns of far more
interesting and useful information than
we can fit into a magazine, even the size
of the one you’re now holding. Much of
this “extra” information goes into our
popular Microbytes Daily news service
on BIX (BYTE’s on-line conferencing
system), where it has earned a reputation
for being a fast, reliable source for re-
ports and analysis of significant micro-
computing news.

But Microbytes Daily is still a lot of
reading. So, several months ago, we
asked our News and Technology depart-
ment to design a weekly newsletter that
would, in a compact and readable form,
give readers 100 percent factual, unbi-
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EDITORIAL WM Fred Langa

BYTEWEEK,
BYTE ON DISK, AND
BEST OF BIX

ased, expert analysis of significant de-
velopments in the personal computer in-
dustry. It was a tall order—no other
microcomputing weekly places so high a
premium on accuracy, for example. But,
using the resources of our award-winning
Microbytes news team, the technical ex-
pertise of the BYTE staff, and the re-
sources of the BYTE Lab, Associate
Managing Editor Rich Malloy and his
staff has succeeded.

The first issues of BYTEweek rolled
off the press in October. Now, each
week, Rich, Nick Baran, D. Barker, and
the rest of the News and Technology de-
partment sort through the week’s events
(including information provided exclu-
sively to BYTEweek, BYTE, and Micro-
bytes), distill the most significant news,
and add expert interpretation and evalua-
tion to tell you not just what happened,
but why, and what it means. The results
are desktop-published for utmost speed
and mailed to arrive at readers’ desks on
Monday mornings. (BYTEweek sub-
scribers also can download each issue
from BIX for even faster access.)

If you need the most accurate and
timely information available—especially
if you’re suffering from information
overload—our concise, precise
BYTEweek newsletter can help. For
more information, please see page 271.

BYTE on Disk

There’s a shelf in my office that I worry
about. It’s the one with the full collection
of BYTEs. In part, I worry about folks
borrowing some of those old, irreplace-
able issues for research. Mostly, I worry
about the shelf being able to support all
that weight. It’s a literal case of informa-
tion overload.

One alternative to paper archives is to
use BIX to keyword-search and down-
load BYTE articles; another alternative
is to build your own electronic archives
with the BYTE on Disk service.

BYTE on Disk offers the full text of
each issue of BYTE in a variety of disk

formats. The files are plain-vanilla
ASCII (no graphics), so they can be
searched, read, or imported into almost
any word processor, database, or text-re-
trieval utility you might have. Because
it’s full text, you're not locked into any-
one else’s keywords or index—you can
search for any occurrence of any word in
any article.

It’s great for research and reference—
instead of manually thumbing through an
issue, trying to remember where you saw
that mention of the TechnoWidget 999
coprocessor, you just use something like
Norton’s Text Search or your word pro-
cessor to search for “widget,” “techno,”
“999,” or “coprocessor,” and voila—
you’ve found it! For more information,
please see the card following page 288.

Best of BIX

We're also now producing disks with the
highlights of each months’ activity on
BIX. Like BYTE on Disk, Best of BIX on
Disk is plain ASCII, so you can read and
search the text with almost any word pro-
cessor, database, or text utility. Each
disk contains the most interesting and in-
formative recent discussions specific to
the machine you own. For example,
order the IBM disk, and you’ll get high-
lights from IBM-specific conferences.
Please see the card following page 288
for additional information.

A monthly magazine that gives you a
thorough, in-depth, one-stop briefing on
important developments across the entire
field of personal computing; a weekly
newsletter that gives you accurate, con-
cise reporting and evaluation of micro-
computing news; compact, machine-
readable/searchable versions of BYTE
and Best of BIX. We’re proud to be the
first publication to offer these tools to
help you find and use the information
you need, when you need it, in the format
you prefer.

—Fred Langa
Editor in Chief
(BIX name “flanga”)




Two kinds of people buy the award-winning

AST Premium®. 286: those who live for today
and those concerned about the future.

People who live for today buy the AST
Premium/286 because it's the hottest 286 on

CPU speed (MHz)
’ Wait States
OI I I l I I Max 0 Wait-State
Memory
’ | Expanded Memory ! -

oot g ovanses
Easy 386 CPU

O Upgradeability

the market. In fact, among its many distinctions

is the “Best of ‘87" award given by PC Magazine.
e ext But for those who can't stop thinking about the

demands of the next generation of application

‘ software, the AST Premium/286 represents
Generation gl
' Only the AST Premium/286 offers up to 16
MB of zero wait-state RAM, using AST Advanced
FASTRAM™ memory. Which is the kind of wide-
open power you need to run
* Kk kK rr?emgry-intensive Lotus®
Ly 2 E ) 1-2-3° and ABASE® applica-
‘286 PC tions today.

—PCDigest Plus, you're all set to take

> advantage of applications
written for MS® OS/2™ from AST in the future.
In fact, in NSTL’s latest independent OS/2
system benchmarks, AST Premium/286
finished first.*

And when you're ready for 386™ CPU power,
AST's proprietary FASTslot™ architecture pro-
vides easy upgradeability. Simply plug in the
AST Premium FASTboard/386™ for true 32-bit,
16 MHz power with high-speed 64Kb cache
memory.

To find out more, visit your nearest AST au-
thorized system dealer today, or call (714)
863-0181 and ask for operator AA75.

IPlease send intormation on the AST Premium/286.
Yes, have an AST respresentative call me.

‘ Name —
Title

Company
Address _
Ciy _ State Zip
"Phone ) —

e “?.. ‘\ - ) =

-

.. \
_ ey

s e . F e O

\,—’-.— -

o e P ; = 9 laman OEnduser [Reseller.
" = % Send to: AST Research, Inc. 2121 Alton Avenue
AST Advanced - A Irvine, California 92714-4992, Attn: M.C.
FASTRAM - - N oo 3 BYTE 11]88_J
AST Premium - AN AST is proud to
FASTboard 386 ; A S st N

sponsor NBC's
® telecast of the 198&
""'

RESEARCH INC,  SwmmerOympie €

Times Have Changed.

“PC Digest. May 1988. Independent Comparative Ratings Report for selecting PC Systems.
and Penpherals. AST markets products worldwide—in Europe and the Middle East
call 4415684350;in Japan call 813 447 8303; in the Far East call 8525 717223;in
Canada call 416 826-7514. AST, AST logo and AST Premium registered and FASTslot,
FASTRAM, and AST Premium FASTboard: 386 trademarks AST Research, Inic. 386 trademark
Intel Corp. All other prosuct and brand names are trademarks and registered trademarks

ot their respective compunies.Copyright © 1988 AST Research, Inc. All nghts reserved.
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UserSoft/C

Means Business

= Sanple INPUT & QUTPUT of Business C, S/, SUPERIOR and SCREEN =

ﬁlﬂﬂm . c:SALES
m ceed © let’s start FROM GCibbens T0 Maple

Noven/15 1988 - TUE

tinclude “Usersoft.h

575-83-499%0 Gibbens ,637.080R R

char ¢ nams. ¢ username * lastname
¢ trom rame ‘ to_name
* creatotilerpec, elesfile
SAMFILE * inflle
* 2elesmes, divislon[lC

486-88-1533 Hagen 823,280 i T

print

“e+ sample INPUT & OJTPUT of Bustness C. $/AM. SUPERIOR and SCAEEN *=°
st 12,0
rame 1S(“Thoms W. Anderson Seith") « Business €
PRINTF (“programeed by sA(4} sM{, 3 ®alden name 13 SM{LIO.-2.13.\n"

Hr.T. name namel:/* SUPENIOR
. . PRINTT (“Wno are you 1 7+ sureaion
: ni n G
= » \nPleass enter the Iilename for Seles Bistory :~ surEzioR
tile) : surerior
PAINTF{“\nenter range of nanes (FROM o surER(OR
SCANF ("8E°=FROM™ Ve 417 <TG W'
from_name. to_name | /e surERioR
“

. open primery and ell secondery (siternative) files
i = . \e Note: 81 are .o be replaced by actusl filenas.
ackson 4 T
] = REPLACE {*FILENAME -#1 ;UPDATE: PM-PROMPT; =, ~017

PRINTF(*\n\niA{cS3) 4D'MRS/ad yyyy - DAYD'\nin®, suPERIOR
- REPORT Jdate (194
LOCATE £ 1nf1le, "NAMEC®, frem name, NCMORE r S/

READNEXT{1nfile,ssn, sajesman,division, PTR arount} - S/
/% read the neat record in table(may be alternate) set by LOCATE{)
= n while EOr (1ntile)
- AND (strcapisslecman, fros name
AND {strcep(selewman,to nare

lasthase - TRIM{SPRINTF{-4W(, 1.11%, ant} /¢ surEzion
FWRITEF (st dout 7+ surEntor
T oae 0" w201 - ALS) #7353, 300V 9%k \n\n

Lastname, division, amount ;
nal 4SCR AEACHLIT{int11e, s3n silomman, aiviaian, PTh sount) 2 Jo 3/
e 4

CLOSE (1nf118) /el S/am
+ suremiox

! File spec. for crasting & S/AM file
m Nots: 82 sre Lo be replaoed by actusl filenames
sticpylcreatefilespec, "TILINAME-02;  INCAYPT- AUTO ypassverd
IKLYPARTS PARTNAME (2} ~NAXE il -sse
PARTTYPE (2)-A PN
PARTLEN(2) = VAR rLi- Y
PARTORDER (2) -ASC: POU1)=ASC
JOATAT1ELOS=2: DATANAME (1) =D:VISION ;ONTATYPE()) =A: DATALEW{1}=1l
~AMOUNT  OTHR 5% OLe2) =)
CREATE (REPLACE (cr e 2+, smlestilen) ’” SIN +/
PRINTF(". .. Crested \s.\n I+ surEmios of

End of MAIN =0t/




UserSoft/C is the

Business C

UserSoft Business C is the finan-
cial C compiler that makes sense
to both clients and programmers.
It is not just another C compiler.

Business C Development Tools ™,
consists of SCREEN™, S/AM™
and SUPERIOR™, regular price
at US$299.95. Comdex ‘88
special at US$199.95. System
Requirements for the IBM PS/2™
and the IBM® family of personal
computers and all 100% com-
patibles. PC-DOS (MS-DOS) 2.0
or later. 384K RAM.

Compiler Library Models
SMALL to HUGE.

Commercial C Development
Tools™, consists of S/AM™ and
SUPERIOR™, regular price range
from US$499.95 to US$999.
Comdex '88 special at
US$399.95. Commercial
Development Tools are currently
available for UNIX (Sun, VAX),
and other systems. Versions for
Macintosh™, IBM/VS™ and
XENIX™ will be released early
in 1989.

$/AM - the revolutionary data-
base management system that
gives you unlimited growth and
ease of usage. There are no
limitations on any of the follow-
ing features: key types (alpha-
numeric, integer, float & image),
# of key parts, # of data fields,
size of any key and/or data, and
# of alternative keys. Other
features includes automatic
management of alternative key
files (virtual tables); encryption
on file, record, datafield or even
a byte; privacy prevention option
(in the event of three or more
illegal attempts to access the file,
future access to that level will be
prohibited until reset); high-
language access for non-image
data; mixed (fixed and variable)
data field/key length for storage
compression & for special
applications.

If within 40 doys of purchose, this product
dnes not perform in accordonce with our
claims, call our customer service deport-

ment and we will arrange a refund.

All UserSoft products are trodemarks
or registered trademarks of UserSoft
Systems Limited. Other brand and prod-
uct nomes ore trodemorks or registered
trademarks of their respective holdars.
Copyright® 1988 UserSoft Systems
Limited

Circle 344 on Reader Service Card

SCREEN is a superset of UNIX
curses; supports large window
buffer with scroll, wrap, hori-
zontal scroll efc.; has multiple
windows & sub-windows, direct
screen read/write and auto
CGA/monochrome capabilities.
Optimized for developing
spreadsheet and word pro-
cessing programs.

SUPERIOR — the world's first
breakthrough in making C ““The
language for developing busi-
ness application programs”. It is
capable to manipulate the format
for inputing or outputing values
with just one statement which
could not be done by any of the
other languages from BASIC,
conventional C, COBOL,
FORTRAN, SNOBOL to 4GL.

It includes functions for strings
manipulation, conversion, busi-
ness calculation such as regres-
sion, standard deviation, innova-
tive complex matrix operations,
and most built-in functions com-
patible to those of WANG ™
BASIC/2,I1BM™ PL/1 subset G
and THEOS™ BASIC.

See the September/October
issue of BYTE, a detailed com-
parison of the functions, port-
ability, documentation, product
and price in detail.

Why do project managers buy?
UserSoft’s Tools minimize
training costs, increase pro-
ductivity, reduce stress and
development time; and eliminate
complexities of project through

’programming compression™ ",
also provides privacy to
information.

Why do COBOL programmers
buy? It has superpowerful
routines for screen handling,
flexible and unique input/output
formatting, easy-to-use BASIC
and PL1 functions. It, increases
project performance and soft-
ware portability, makes C easier
to use than COBOL & other
languages.

UserSoft Systems Limited

Suite 1512, 409 Granville St
Vancouver, BC, Canadao V6C 172
Telephone 604/681.8872

Power C is a trademork of Mix Software
MS-DOS, Microsoft C is o registered

i & of Mi # Corporafi
Turbo C 15 @ registered trodemork of
Borland International
IBM, MVS ond VSAM ore trademorks
of International Business Machine
Sun is a frodemark of Sun Micrasystems
DEC, VMS and VAX are trademarks of
Digital Equipment Corporation
UNIX is o trodemark of Bell Loboratory
VS5 a trademark of WANG Laboratory

Why do C programmers buy?

It reduces coding, debugging,
testing and programme main-

tenance time. It provides easy

portability and conversion to
other systems. It is the most com-
plete, powerful and flexible set of
tools ever required for software
development.

Why do educational institutes
buy? It is the world’s most ver-
satile Data Management system
yet practical and easy to be
taught. UserSoft Development
Tool is the possible replacement
of COBOL, PL/1, FORTRAN,
BASIC. It prepares student to be
highly productive and competi-
tive in the industry.

Can you afford to wait? Many
with no computer experience
have already claimed to have
acquired C programming skills
in just one week. Business C
Development Tools™ could make
you more competitive increasing
productivity manyfolds.

This special offer must be posted before
November 19, 1988.
YES . . . Please Rush me
following products.
Business C Development Tool I US$199.95
(includes S/AM, SUPERIOR and SCREEN —
PC/XT/AT only)

C ial C Development Tool

(includes S/AM and SUPERIOR)

copies of the

For non-PC product please call (800) 663-0322

UNIX (reg. $499-$1999) B US$399.95

0O Apollo OOHoneywell OSun O VAX
OUNISYS [0 Wang/INEX

WANG/___VS5 (reg. $1499) B US$399.95
OTHER (reg. $799-$1999) B US$999.95
OvVMS OMVS OPRIMOS (OVS/VS)
Individual Tools for PC only:

[0S/AM US$99.99 (O SUPERIOR US$99.99
[ SCREEN US$69.99

Circle for my: MicroSoft-C/Turbo-C/Lattice-
C/Advanced-C+ +/___

[ 54" disk (360k/1.2M) or (1 37" disk

11l like to have more information for

NAME
ADDRESS
CTY/STATE
ZIP/PHONE

— system.

CARD# (O VISATI MASTERCARD 0 AMX OO CHQ.

EXPIRATIONDATE

To order Call: 1-800/663-0322
We have changed location at
Comdex 88. See us now at the
Riviera Hotel, Booth R8630.
Shipping ond Hondling:

North Americo (US$10 UPS; $20 Air);
Overseas US$50.

General: (604) 681-8872, or
FAX (604) 685-1207 /Telex 04-508312

VCR ATTN USERSOFT

All dealers/wholesolers/educators are welcome,

coll Mr. S. Chetty (604) 681-8872
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Search for customer record”
Enter customer information”

Enter billing address?
Enter marketing information?
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Windows for Dat

Hf you program in C, take a few
moments to learn how Windows for
Data can help you build a state-of-the-
art user interface.

@ Create and manage menus, data-entry forms, context-
sensitive help, and text displays — all within windows.

@ Develop window-based OS/2 programs right now,
without the headaches of learning OS/2 screen manage-
ment. Run the same source code in PCDOS and OS/2
protected mode.

# Build a better front end for any DBMS that has a C-
language interface (most popular ones do).

FROM END TO BEGINNING

Windows for Data begins
where other screen packages end,
with special features like nested
pop-up forms and menus, field en-
try from lists of choices, scrollable
regions for the entry of variable
numbers of line items, and an ex-
clusive built-in debugging system.

NO WALLS

If you've been frustrated by the limitations of other
screen utilities, don't be discouraged. You won't run into
walls with Windows for Data. Our customers repeated-
ly tell us how they've used our system in ways we never
imagined — but which we anticipated by designing Win-
dows for Data for unprecedented adapatability. You will
be amazed at what you can do with Windows for Data.

Print
Date:

(Y7N):
(Y7N)
$24)]
(Y2N)

Windous for Data Microsoft
Vindows for Data Lattice

Windous for Data XENIX

Cursor keys scroll, ENTER selects and ESC exits choice menu

Exit

12/83/87 Tine: 16:4::15
Villiam Jones
Innovative Sof tuare
351 Bulletin Avenue
Needham, MA 82194
(617) 394-5512
QUANTITY PRICE

2558.38
295.88 1475.%8
295.88 147
795.088

Terbo ¢

Subtotal:
Shipping:

TOTAL 11325.00
Payment : A=

YOU ARE ALWAYS IN CHARGE

Control functions that you write and attach to fields
andfor keys can read, compare, validate, and change the
data values in all fields of the form. Upon entry or exit
from any field, control functions can call up subsidiary
forms and menus, change the active field, exit or abort
the form, perform almost any task you can imagine.

s

o= e OUR WINDOWS

‘ R WILL OPEN DOORS

g Our windows will open doors to
W

new markets for your software.
High-performance, source-code-
compatible versions of Windows
for Data are now available for
PCDOS, 0OS/2, XENIX,
UNIX, and VMS. PCDOS
versions are fully compatible with Microsoft Windows.
No royalties.

e 2%
/g,
| |

MONEY BACK GUARANTEE

You owe it to yourself and your programs to try
Windows for Data. If not satisfied, you can return it for
a full refund.

Prices: PCDOS $295, Source $295. OS/2 $395.
XENIX $795. UNIX, VMS, please call.

Call: (802) 848-7731
Telex: 510-601-4160 VCSOFT

ext. 51
FAX 802-848-3502

Vermqnt 21 Elm Ave.
Creative Richford,
Software VT 05476




MICROBYTES

Staff-written highlights of developments
in technology and the microcomputer industry

Is Software Complexity Slowing the Computer Industry?

he next version of

Lotus 1-2-3: late. The
forthcoming dBASE1V:
late. FullWrite Professional:
finally shipped after being
famously late. As programs
get more feature-bedecked
and more powerful, an-
nounced shipping dates
keep going askew. But
there’s more to the problem
than software houses missing
ship dates and users having
to wait and wait and the trade
press having to write an-
other story about vaporware.
Software just isn’t keeping
up with hardware. While
dramatic advances in com-
puter hardware seem almost
commonplace, progress in
software development is hav-
ing a hard time keeping up;
in fact, it may be going in re-
verse. Software companies
are having more trouble de-
livering their products,
which become increasingly

complex as they offer better
performance.

Artificial intelligence is
a good example of very
complex software, software
that’s very smart and hence
very hard to code. “Al is
software,” said Dr. Philip
London of Cognition, Inc.
(Billerica, MA), “and the
general pace of software ad-
vancement will be slow.
There’s a big difference
between research projects
and commercial products.”
While acknowledging that
hardware advancements
certainly help software
technology, London said
that software designers need
to learn how to write soft-
ware for advanced hardware
systems, like massively
parallel architectures, which
he said are poorly under-
stood by software
developers.

Big advances are needed

in software productivity, too.
“Converting good ideas
into software products is ex-
tremely difficult,” London
said. While engineers are
learning how to manage
complex engineering proj-
ects, complex software
projects “resist the efforts of
traditional management
techniques,” he added. Pro-
grammers also have to fol-
low rules set by hardware en-
gineers. *“Software must
interface to external, arbi-
trary specifications.”
London cautioned that
‘“no magical solution exists,”
and he doesn’t expect revo-
lutionary advances in soft-
ware development. The best
thing that can be done is to
require “discipline and
cleanliness” of computer
programmers. “The top 5
percent of software engineers
produce most of the best
code,” London said.

Zenith Implements Multiprocessing in AT-Compatible
Unix System; New Bus Links Cards

enith Data Systems

(Glenview, IL) has im-
plemented multiprocessing
in a new Unix-running IBM-
compatible machine that
can be charged with as many
as six Intel 80386 proces-
sors and can handle as many
as 64 users. The multi-
processor technology con-
sists of both hardware and
software innovations. The
hardware component cen-
ters on a new proprietary
multiprocessing bus. The
software component consists
of a modified Xenix operat-
ing system. BYTE was given
an early look at a hand-built
production prototype of Ze-
nith’s first high-end sys-

tem, called the Z-1000.

The Z-1000, housed in a
castored case about the size
of a one-drawer filing cabi-
net, is a dual-bus computer:
one bus for the CPUs and
memory, and one bus for pe-
ripherals. The peripherals
bus is a standard 20-MHz PC
AT bus, which allows the
machine to work with the va-
riety of low-cost periph-
erals available for the AT.
Connecting the two buses is
a “bridge card” that contains
another 80386 CPU. This
CPU actually supports the
operation of Xenix and
serves as the communications
path for the CPU cards on
their dedicated bus and the

peripherals on the AT bus.
The system designers de-
cided not to use IBM’s
Micro Channel bus because it
would not operate reliably
at the speeds required of the
Z-1000, an engineer said.
The Z-1000’s CPU bus,
called the C-Bus, is electron-
ically similar to the NuBus
in the Apple Macintosh and
Texas Instruments 1500 but
uses different connectors,
Zenith engineers said. The
CPU cards use this bus to
communicate with each
other and with the Z-1000’s
fast 32-bit memory. The
machine can take as many as
five of these CPU cards,
continued

NANOBYTES

® Despite all the talk
about erasable optical
disks, such media
doesn’t scare Paul
Schroeder, president of
WORM-maker Maxi-
mum Storage (Colorado
Springs, CO). Compar-
ing erasable and noneras-
able media is the pro-
verbial apples and
oranges, Schroeder

says. Erasable is certainly
remarkable, but there
are some situations in
which you don’t want

the information to be sus-
ceptible to obliteration,
deliberate or accidental,
he points out. Perma-
nent archives is where
WORM (write once,
read many times) tech-
nology shines. “Let’s
not put write-once in the
hands of someone who
needs a Winchester,”
says Schroeder. “That’s
dumb.” Maximum re-
cently brought out its
APX-4000 optical disk
subsystem, which puts
500 permanent megabytes
on a 5%-inch cartridge.
* Apple (Cupertino,
CA) said at SSIGGRAPH
that it will be shipping
X-Windows software to
go with A/UX by the
end of the year. The kit
will include X-Windows
execution software, dis-
play managers, and both
end-user and programmer
documentation.

® If you think you see a
difference in picture
quality between compa-
rable color monitors from
different companies,
look closer or call a doc-

- tor. These days, a select

few manufacturers make
continued
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the color picture tubes
for all those different
brand names, says Am-
non Rosen of monitor-
vendor Relisys. So -
chances are the monitor
made by Company X
has the same picture tube
as the monitor made by
Company Z. Three com-
panies in the Far East
make everybody’s tubes
except Zenith’s, he says.
Zenith makes its own.
Rosen says he likes to
set up a Relisys multis-
can monitor next to an
NEC multiscan monitor
and ask people which
monitor is better.,*Peo-
ple tell us they don’t
think our picture is any
better,” he says. “Of
course not—our picture
tubes come from NEC.”
* The biggest barrier to
using computers in Japa-
nese schools is a short-
age of computers, ac-
cording to a report
released by Japan’s Com-
puter Education Devel-
opment Center. About
half of the schools sur-
veyed said a lack of com-
puters, insufficient
funds for buying soft-
ware, and a shortage of
teachers who can develop
computer-based pro-
grams are holding back
computer use in educa-
tion. About 50 percent of
the high schools sur-
veyed teach programming
classes, particularly
BASIC, Logo, FOR-
TRAN, and COBOL.
* While neural net-
works are still largely in
the realm of exotica,
several companies are
mixing neural net-
works and image pro-
cessing, according to
reports from a recent
conference. An official
of Nestor (Providence,
RI) said firms have in-
tegrated the neural-based
Nestor Development
continued
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which are used to support re-
mote users. The cards, C-
Bus, and modified Xenix
kernel were developed by
Corollary, Inc. (Irvine, CA),
in cooperation with Zenith.

According to George P.
White, president of Corol-
lary, the new C-Bus has an
advantage over the NuBus be-
cause it supports “cache co-
herency.” Cache coherency
ensures that the contents of
each 80386 processor’s
memory cache are updated
correctly. The C-bus is also
significantly faster, run-
ning at 16 MHz versus the 10
MHz of the NuBus. The
difficulties of promoting a
new, proprietary bus can be
avoided if the bus can be
linked to a standard bus,
White said. Thus, Corollary
developed the bridge card
that connects to both the C-
Bus and the AT bus.

Each CPU card will sup-
port four serial ports, and
each serial port will work
with a concentrator to sup-
port eight serial devices.

The Z-1000 will support a
total of 160 serial devices,
but the practical upper limit
for users is 64, a spokesper-
son said. In all, 20 expansion
slots are available on the Z-
1000’s backplane. The de-
sign for the backplane was
developed from the similar
structure in the Zenith Z-
248, one engineer said.

The base model of the Z-
1000 will sell for about
$19,000, a company offi-
cial said. Zenith credits the
relatively low price to bas-
ing the machine on readily
available personal computer
components. The Z-1000 is
meant to work with any
drive that uses a SCSI hook-
up. The drives are remov-
able; they mount in carriers
that slide into the machine
and attach to a matching con-
nector in the rear of the
bay. The drive bays will hold
full-height 5%-inch disk,
tape, or optical disk drives.

One disadvantage of
multiprocessing systems is
that they spend a lot of time

coordinating the various pro-
cessors compared to the
time spent doing real work.
When asked about the pro-
cessing overhead of the Cor-
ollary system, White said
that it depends on how you
test it. In one test using four
80386 processors, the system
performed three times

faster than a system with one
processor.

The new technology
could give Zenith a signifi-
cant advantage over com-
peting manufacturers (e.g.,
TI with its 68020-based
1500), especially in the gov-
ernment and Unix markets.
One advantage of the Zenith
system is that it could use
16-MHz 80386 processors
rather than expensive and
scarce 20- and 25-MHz
chips. Also, the 80386
chips allow for DOS com-
patibility. Theoretically,
DOS applications can be run
under Xenix and thus take
advantage of the high speed
offered by the multipro-
cessing capabilities.

Database Servers Seen as Key to Unix Success

nix might never over-

take DOS or the Macin-
tosh Finder as the leading
operating system for personal
computers, but it could do
very well as an operating sys-
tem for database servers in
networks connected to PCs.
Leading Unix database de-
velopers predict that the
powerful operating system
will become more important
in the commercial database
market.

A new database market is
emerging in which high-end
Unix-based computers act
as database servers for client
machines running MS-

DOS, 0S/2, or the Macin-
tosh OS, said Mark Hoff-
man, president of Sybase
(Berkeley, CA). In this
model, the large relational
database operates on the
Unix server, while connected
personal computers run a
graphics-based interface for

accessing and updating the
server’s database. One of the
advantages of the client/
server model, said Hoffman,
is that you can upgrade and
update the server without
making any changes to the
client systems. Hoffman pre-
dicted that Unix will com-
pete favorably with OS/2 at
the low end and VMS at the
high end as the operating sys-
tem of choice for database
networks.

Informix (Lenexa, KS)
chairman Roger Sippl agreed
that personal computers are
“taking over the desktop
from character-based ter-
minals” and will provide
“novice user interfaces” to
get output from database
Servers.

Unix-based database
servers also threaten the do-
main of the corporate main-
frame. According to Larry
Ellison, CEO at Oracle

(Belmont, CA), “We can per-
form 120 transactions per
second on a $1 million
[Unix] machine versus 256
transactions per second on a
$10 million IBM main-
frame. Unix is fast ap-
proaching mainframe
performance.”

However, there are some
major problems to be solved
before Unix systems will
displace corporate main-
frames. Probably the most
difficult task is providing
transparent access to nonre-
lational databases from the
Unix relational database
server. As Gary Morgen-
thaler of Relational Tech-
nology (Alameda, CA) point-
ed out, most of the existing
data on corporate main-
frames is not in relational
format.

The Open Systems Inter-
connect (OSI) committee is

continued
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The Bus Stops Here!

Introducing Wells American’s CompuStar” Multi-Bus Business ‘Computers.
The world’s first and only multi-processor, convertible bus™ microcomputers.

Ask any computer expert about what
type of system you should buy nowadays and
you'll I&kely get a “‘pass the bus™ response.
Something like — *“Well, uh, the PC/AT* bus
is your best buy but, then again, the new
PS/2* bus may become the next industry
standard.” Great advice, right? If trying to
decide on a processor weren't tough enough,
now you'’re expected to pick a bus, too.

The all new CompuStar® from Wells
American not only lets you interchange
microprocessors, you can also mix and match
buses — a PC/AT bus, a PS/2 bus or. . .both.
As your computing needs change, simply
snap in a new processor or add an extra bus.
You'll never again have to worry about buy-
ing the wrong computer system!

The CompuStar can be configured with
any of four microprocessors — an 8086, an
80286, an 80386SX, or ap 80386 The
processor and/ ap to /16 megabyfes of user
memory have all been combined, using the
latest VLSI technology, on a single, plug-in
CPU module. Plus, any time during the first
year of ownership, CompuStar users can
“trade-in” the CPU module they initially
selected toward the purchase of any of the
other more powerful modules. Nobody but
Wells American gives you this-kind of value.

| - i
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- No, we're not. In fact, it may well be the
most practical microcomputer innovation
ever. Say you've selected an AT compatible
CompuStar and later want to add PS/2 com-
patibility. No: problem! Snap in 2 PS/2 Bus
and Adapter Module and yoy can use both
buses in the same system. Likewise,

if you've seleoted a PS/2 compatible
CompuStar and decide you want to add

an AT bus, just snap in an AT Bus
Module. Depending oh configuration,

the CompuStar can have up to 13

bws expansion: slots — all AT slats,

all P$/2 slots.or a “split-bus” of AT

and PS/2 slots. Best of all, you

can reconfigure your CompuStar

whenever you want.

Wells American

The CompuStar is also easily expanded.
That's because there are seven CompuStar
disk/tape compartments — six accessible
from the front and an additional fuli-height
bay inside. All this in a sleek, compact tower
design that actually leaves more room on
your desktop than any of the so-called “desk-
top” medels.

The CompuStar” Multi-Progessor, Con-
vertible Bus™ Microcomputer. It’s no sur-
prise that our engineers invented it. After all,
we've been making microcomputess longer
than anyone else. . .even longer than IBM!
And if that kind of experience doesn’t im-
press yow, CompuStar’s service programs
surely will, You can select an optional over-
night module swap-out plan or on-site service
from General Electric Corporation — one of
the most respected names in consumer elec-
tronics. And, of course, every CompuStar
carries a full one-year factory warranty.

Think all this technology sounds expen-
sive? It’s not. CompuStar 20MHz 80286 sys-
tems start as low as $19957. There age also
inexpensive 8086 and powerhouse 25MHz
80386 systems available. Plus, there is a wide
variety of CompuStar display, tape and disk
options including a one gigabyte erasable op-
tical disk. You can choose a factory precon-
figured CompusStar or custom design one
yourself. Just unlock the front panel and lit-
erally ““snap-in” a bus, CPU or disk module
in a matter of seconds. It’s system flexibility
never before available. . .at any price.

While one of our competitors (we won't
mention any names) threatens you with
“missing the bus,” most simply pass the
bus. Our new CompuStar however,
eliminates the bus problem altogether.
Not to mention the processor problem.
Even the expansion problem. Prove
it to yourself. Call today about our
CompuStar 31-day trial offer. Oh,
and by the way, the next time
anyone asks, tell 'em you know
where the bus stops.

Corporate Headquarters: 3243 Sansct Boulevard « West Columbia. SC 29169.¢ 803/796-7800 TWXS510-601-2645

*Persons! Computer. AT, AT and PS/2 are trademarks of Infernational Business Machines Corporation. tPhotograph depicts gptional equip ~omplete price list available upon request.
CompuStar 30286 base system ($1995) includes built-in VGA/EGA display adapter. one diskette drive with controller, two seriallone paralieifone mouse port, keyboard and 220 watt power supply.
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Porsonalize your Laserfet Series 11 Printer
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by Microsoft Excel, Microsoft
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Hewlett-Packard and Microsoft
just took the simple act of commu-
—_— nication and turned 1t mto some-
i, o A thing a bit more
B B & ow powerful.

e Tumination.
Because to
S us, anything
s BB S worth presenting
Bt —s—on ma spreadsheet
R 1s worth presenting more clearly,
g ok o 2 more concisely, and more forcefully.
B Which is exactly what Microsoft”

Excel and the Hewlett-Packard®
LaserJet Series IT" printer let you do.
With this powerful combina-
tion of software and printer, now 1t’s
easier to take common data and
make 1t look anything but common.
With incredibly flexible font styles,
font sizes, borders and shading.
Incorporated into spreadsheets,
charts, tables and forms that instant-
ly make your data say more. Your
numbers add up to more. Your

good in United States only.

Twoworld leaders
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facts, figures and ideas mean more.

And of course, HP® desktop
plotters and printers, from the
ColorPro® plotter to the PaintJet,
DeskJet™ and LaserJet Series II
printers, can unleash the potential
power inside every box of Microsoft
Excel. And vice versa.

To witness a whole new world
of spreadsheet output, call us at
(800) 541-1261, Dept. I06 for a
free copy of our booklet, “Of
Power And Printers.” Or simply go
to vour dealer. And see firsthand
what happens when two explosive
elements get together.
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System and the Datacube
(Peabody, MA) MaxVi-
sion image-processing
workstation to build an
“intelligent” system that
will learn, from exam-
ples, to recognize ob-
jects, characters, and
other images. Adaptive
pattern-recognition
techniques enable the sys-
tem to correctly identify
objects in situations
where other systems
fail, Nestor says.
* A proposed massive
cut in the budget for the
Ada Technology Inser-
tion Program, planned
as part of the Depart-
ment of Defense budget
slash for next year, has
some Ada proponents
concerned. The pro-
gram, which is set to be
cut from $13 million to
$1 million, makes grants
to companies that might
help establish Ada as a
standard programming
language. But an exec
with Alsys (Waltham,
MA), one of the major
Ada houses, isn't wor-
ried. Most of the funding
has been used to get
people to switch from
COBOL to Ada, said vice
president Jerry Rudisin,
and it’s now too late to
stop Ada’s momentum,
he said. Ada is “already
making inroads into the
classic COBOL world.
It’s being used to write
database systems and
banking applications,”
he said. Alsys recently
signed a deal to develop
Ada compilers for the
INMOS transputer.
¢ The European Com-
munity Commission, the
administrative arm of
the Common Market, has
recommended a special
category of copyrights for
computer software that
would protect programs
from copying or transla-
tion for 25 years after
continued
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working on remote data-
base transfer protocols for
nonrelational databases,
such as IMS, BSAM, and
RMS, Morgenthaler said.
‘“Half the world’s data is in
IMS databases,” he said.
“The real challenge is not
connectivity to SQL data,
but providing gateways to
older, nonrelational
databases.”

Another problem facing

Unix is the lack of software
applications, said Oracle’s
Ellison. *“Application devel-
opment tools are not
enough,” he said. “Unix is
rich in DBMS software, but
very poor in applications like
electronic mail and basic
accounting software.” Elli-
son said application soft-
ware is essential to the suc-
cess of Unix. However,
others are skeptical that com-

panies specializing in data-
base applications could pro-
vide the necessary office
automation applications. Elli-
son countered that “E-mail

is fundamentally a relational
database problem. People
want to transmit objects from
databases,” he said. How-
ever, Sippl argued that word
processing and spread-
sheets are also key
applications.

“Floptical” Drive Matches Hard Disk Capacity and Price

hinking about a 20-
megabyte hard disk

drive? Maybe you should
think again. Insite Periph-
erals (Santa Clara, CA)
claims you’ll soon be able to
get the same capacity on a
floppy disk drive—and at the
same price. The company
hopes to start selling its
Floptical disk drive, de-
signed to combine the advan-
tages of optical storage and
magnetic floppy-disk tech-
nologies, early next year.

Insite’s Jim Adkisson,
who worked on the original
5%-inch floppy disk while
at Shugart Associates, says
floppy disk technology has
been stagnant ever since Jap-
anese companies took over
that market in the early
1980s. “We’re not exactly
trying to take on Japan,” he
told Microbytes Daily, “but
we’re bringing back the tech-
nology leadership.”

The Insite 1325 drive
will be a plug-and-play sub-
stitute for a SCSI-equipped
Seagate 225 hard drive, Ad-
kisson said. The difference
is that the Insite drive uses
removable 3'%-inch disks

that are like IBM’s 2-mega-
byte floppy disks but with
optical tracking guides en-
graved on the disks by

laser, pushing the capacity to
just over 20 megabytes.

Magnetic floppy disks
have a much higher inherent
capacity than current flop-
py disk drives offer. The
problem, according to Ad-
kisson, is floppy disk insta-
bility: a typical floppy disk
has a lot of wobble, which
makes it tough for the mag-
netic heads to track the data
on the disk, which thus
limits track densities. (A
conventional 3%-inch flop-
py disk has only 135 tracks
per inch; an optical disk
drive, which uses much more
stable media, can have as
many as 15,000 tracks per
inch.)

Insite’s drives solve the
wobble problem by tracking
the laser-etched track
markers with a closed-loop
optical servo system. Since
the tracks are laser-etched,
they can’t be accidentally
erased—and, unlike some
high-capacity floppies, the
tracks are soft-formatted, so

the disks aren’t limited to
one kind of magnetic encod-
ing. But Insite says its big
breakthrough is the low cost
of the tracking head—using
an infrared LED instead of a
laser to follow the tracks,

the head carriage assembly is
much less expensive than
any of its competitors (about
the same as a 20-megabyte
hard disk, the company says).

The company designed
the drive, Adkisson said, to
have the same average seek
time (65 milliseconds), ca-
pacity (20 megabytes), and
price as a SCSI-equipped
Seagate 225. His plan is to
compete head-to-head with
20-megabyte hard disk
drives.

Insite has already signed
up Kodak and Xidex to
manufacture the 1250-
track-per-inch (tpi) floppy
disks (for about $8 each),
Adkisson said. The company
plans to initially sell the
drives to OEMs. Quantity
prices are “expected to be
under $250,” Adkisson said,
but the final price will de-
pend on the price of the
Seagate 225.

Silicon Graphics Brings Down Cost of 3-D Graphics

R eal-time, three-dimen-
sional graphics has been
the domain of high-priced
machines costing $50,000
and up. Repainting three-
dimensional images on the
screen 20 or 30 times per

second takes a lot of compu-
tational power and also
some very sophisticated
graphics processing
hardware.

However, the price of
three-dimensional graphics is

dropping, as indicated by
systems like the new Per-
sonal IRIS workstation
from Silicon Graphics
(Mountain View, CA). The
Unix-based Personal IRIS

continued

e e e e e e v — —— — — —— — Y S e e




TAKE THE THREE-VOLUME

G PROGRAMMER'S LIBRARY

A $74.85 value-Yours for only $495

as your introduction to
the Library of Computer
and Information
Sciences.

PROGRAMMING IN ANSI C

Stephen G. Kochan.

This revised edition of Kochan's highly ac-
claimed Programming in C focuses on the
newly established ANSI standard. Learn
how to write, compile, and execute pro-
grams in C. Includes 90 complete programs,
each one with fully documented source
codes, and step-by-step explanations.
Publisher’s price: $24.95

Keep up with the ANSI
standard, apply undocumented
tips, tricks, and shortcuts, take
advantage of the powerful advanced
concepts with the C PROGRAMMER'’S
LIBRARY.

TOPICS IN C PROGRAMMING
Stephen G. Kochan and Patrick H. Wood.
Beginning with structures and pointers, this
advanced-level book provides you with a
complete, detailed explanation of the most
difficult concepts in C programming. Filled
with working programs and end-of-chapter
exercises, it explores character

testing, string handling, encryption, table
and tree manipulation, random number
generation, and a range of other functions.
Publisher’s price: $24.95

You simply agree to buy three more

books—at handsome discounts—within

the next two years.

ADVANCED C: TIPS AND
TECHNIQUES

Paul Anderson and Gail Anderson

This how-to guide details hundreds of pre-
viously undocumented tricks for creating
powerful, portable C programs in all envi-
ronments. Rather than illustrating how to
port techniques from other languages, the
authors develop techniques which take ad-
vantage of the strengths and quirks of the C
language.

Publisher’s price: $24.95

THE LIBRARY OF COMPUTER AND INFOR-
MATION SCIENCES is the oldest. largest book
club especially designed for computer profes-
sionals. In the incredibly fast-moving world of
data processing, where up-to-the-nioment knowl-
edge is essential, we make it easy to keep totally
informed on all areas of the information sci-
ences. What's more, our selections offer you
discounts of up to 30% or more off publisher's
prices.

4 Good Reasons to Join

1. The Finest Books. Of the hundreds of books submit-
ted to us each year, only the very finest are selected and
offered. Moreover, our books are always of equal qual-
ity to publishers® editions, never economy editions.

2, Big Savings. In addition to getting the C Program-
mer’s Library for only $4.95 when you join, you keep
saving substantially, up to 30% and occasionally even
more. (For example, your total savings as a trial mem-
ber—including this introductory offer—can easily be
over 50%. That's like getting every other book free!)

3. Bonus Books. Also, you will immediately become
eligible to participate in our Bonus Book Plan, with sav-
ings of 65% off the publishers’ prices.

4. Convenient Service. At 3-4 week intervals (16
times per vear), you will receive the Library of Com-
puter and Information Sciences News, describing the
Main Selection and Alternate Selections, together with
a dated reply card. If you want the Main Selection, do
nothing, and it will be sent to you automarically. If you
prefer another selection, or no book at all. simply indi-
cate 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 The Library

of Computer and Information Sciences, Dept.
7-ES2-00919, Riverside, NJ, 08075, for membership
informution and an application. Byte 11/88
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they are created. The
group also proposed pro-
tection, in the form of
“exclusive rights,” for
semiconductor designs.
In other news from
the Continent, the ECC
has accused Japanese
computer printer
makers of selling their
wares at unfairly low
prices. According to the
commission, Japanese
vendors dominate the
printer scene, with as
much as 75 percent of
the dot-matrix market.
The group wants puni-
tive tariffs of about 40
percent.
¢ Cirrus Logic (Milpi-
tas, CA) has two new
chips designed to in-
crease the speed and de-
crease the cost of laser
continued

starts at about $20,000,
which includes a 32-bit re-
duced-instruction-set-com-
puter (RISC) processor, 8
megabytes of dynamic
memory, 8 megabytes of
video memory, a 170-
megabyte hard disk drive,
and a 19-inch, 1280-pixel
by 1024-pixel color monitor.
That price might sound
steep, but if you examine the
machine’s capabilities and
consider outfitting a PS/2
Model 80 or a Mac II with
similar memory and storage
capacities, the Personal
IRIS may be a viable alterna-
tive for mechanical and
graphics designers.

In addition to Unix and
the third-party applications
available for other Silicon
Graphics workstations, the
new IRIS can run MS-DOS
applications using Insignia
Solutions’ SoftPC software
emulator.

The heart of the Personal

IRIS consists of a million-
instruction-per-second
(MIPS) R2000 32-bit RISC
processor running at 12.5
MHz and coupled to a Silicon
Graphics proprietary Ge-
ometry Engine graphics pro-
cessor. The graphics pro-
cessor and CPU fit on single
boards and are connected
back-to-back. Silicon Graph-
ics engineers claim that

new application-specific inte-
grated circuit designs al-
lowed them to fit on one
board what used to take up
four boards. The system has
an 8K-byte data cache and a
16K-byte instruction cache.
Silicon Graphics claims a
performance of 10 VAX
MIPS for its CPU (about
three times the performance
of most 80386 systems).

The Personal IRIS I/0 bus
runs asynchronously to the
CPU bus at 10 MHz. Accord-
ing to Silicon Graphics en-
gineers, this design allows

upgrading to higher-clock-
speed versions of the MIPS
processor without affecting
the rest of the system.

The system has an Ether-
net port, two RS-232C ports,
one Centronics port, one
SCSI port, an audio port, and
a single VME-bus slot.

Two half-height slots are
available for a second hard
disk drive or a tape drive.
(Silicon Graphics is work-
ing on an internal floppy disk
drive.) The floppy connects
to the SCSI interface and can
read and write MS-DOS
5%-inch disks. The system
comes with a high-resolu-
tion optical mouse and pad as
well as a 101-key keyboard.

The entry-level model
provides 8 color bit planes
and 4 bit planes for window
management, overlay and un-
derlay, and pop-up menus.

A “super” version of the Per-
sonal IRIS features 24-

continued

Ever Really See Your Data?

You can with
Maplinfo 3.0!

MaplInfo answers the question
“Where?" From street level to world-
wide, Maplnfo allows you to play visual
“What if?" You'll be amazed by how
much more valuable your databecomes
when you see it on a map.

You can easily locate addresses on
our street maps. Or, take it further—
draw boundaries, search within territo-
ries, determine spatial retationships—

Saies Territories . Deliveries

Wi di - W anfimi ‘I never used . “The menus with | and see patterns and trends material-
{m discovering |1 optmized MY - maps pefore. "Maplnfo finds - a\q i W g ize before your eyes. Use your existin
patterns and sales territories 0% w0 | addressesand o o MapCode™,  1Z&DEIOrE yOT €Y€S. L5¢ ¥ 9
trends Inever | with Maplnfo's . oo | helps me with virually I'mecreating files (in dBASE or ASCII), or create
knew existed in | automatic GULISEREST dispatching”  croriess. custom new ones in Maplinfo. Analyze your
my dBASE shading P g applications sales territories, optimize deliveries,
records.” capability." “The variety of maps “Now for the first time,  that link canvass areas, plan cable routes, iden-

available from Mapinfo | can manage my databases with tify new markets, traqkthe competition,
“| can't Corp. is outstanding.” databases visually.” ~ maps.” planforland use, zoning, roadwork. So
believe | got much more. ,
all this power Over 85% of all databases contain
on my PC. location information. With Maplnfo, this

d life bef -
To Order, call 1-518-274-8673 or 1-800-FASTMAP toll  * Grder your copy tocy.

free. FAX 1-518-274-0510

*Maplnfo costs $750. Maps for hundreds of metropolitan areas across the U.S., complete with
street names and addresses are also available starting from $250. MapCode programming lan-

See us at Maplnio Corp.

C O M D EX/ F I I guage—plus maps of counties, ZIP codes, highways, every town, and the world—available sepa-  2()() Broadway
a rately, starting at $95.
Troy, N.Y. 12180
Maplnfo runs on an IBM PC or compatible with 640K memory. a hard disk, and graphics. :
Mapinfo and MapCode are tradernarks of Mapinfo Corp. 1BM s a trademark of intematonal Business Machines D eSk lop M app I ng
Corp. dBASE 's a trademark of Ashton-Tate. For The Masses™
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$ysgen tape backup systems are so reliable

we'll back up your data with dollars. Here’s how:

Two Year Data Loss Recovery Series 300: Streaming

Contract. backup on industry
Can you really trust your backup if  standard %"
a failure occurs? cartridge.
Yes—if you’re using Sysgen™ Reliant Systems are available at

streaming tape backup for your PC/XT™ 60 and 125 MB capacity levels.
/AT™ and PS/2™ systems. Only Reliant Menu-driven software includes Reliant’s
offers you added assurance against exclusive Auroverify feature. Compre-
data loss. We'll guarantee you this: if hensive backup features for Novell®
you’re unable to retrieve your data from IBM. and 3COM®* make Series 300 ideal

a Reliant tape, we’ll pay yowr data for network use.
recovery costs up to $1500 if you’re
under our Data Loss Recovery Series 200: Cost-
Contract* (2 years: $50, 1 year: $25). effective streaming % *%. ..
No other tape backup manufacturer backup on digital T %
offers you this extra protection. cassette. NS

Sysgen’s rugged design and Series 200 offers 60
excellent price/performance will give ~ MB capacity in a small
you peace of mind—and to give you 6" x 8" footprint. Data is stored on a
maximum flexibility, all Reliant compact cassette—you’ll never struggle
backups are available in both external  with a pile of floppy disks again. You
and internal versions. can pre-set your backup times for

But RELIABILITY is what backup—  automatic operation, while fast 5 MB
and Sysgen—are ultimately all about. per minute performance assures your

*All claims subject to the terms and conditions set forth in the Sysgen [Data Loss Recovery Contract. Sysgen is a trademark of Sysgen. Inc.
XT. AT, PS/2 arc trademarks of 1BM Com.  1BM, Novell and 3COM are registered trademasks.
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data will be secure—at vour
conveniEnee.

_ Series 500: Latest technology 72

MB streaming backup in a
315" drive.

Advanced features make  w.
Series S00 compact, fast and
quiet. The external system has
a small footprint and is truly portable.
The intermal system fits perfectly into
the 3'2" drive slot of the PS/2. Series
500’ unique servo-tracking head
mechanism ensures reliable tape
interchange between F'C and PS/2
configurations.

Back up Your Data With Dollars.
Call the Sysgen Hotline for the
name of your nearest dealer:
1-800-821-2151.

SYSGEN

I NCORPORATED
556 Gibraltar Drive, Milpitas, CA 95035
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printer controller
boards. The very-large-
scale-integration co-
processors, called the
Raster Printer Accelerator
CL-GP315 and CL-
GP340, will work with
the Motorola 68000 and
other processors used in
laser printers; they can
be used on a board in the
printer or on an add-in
card in the computer. The
GP315 is rated at 15
pages per minute; the
GP340 is rated at 40
ppm. They speed things
up by taking over basic
page imaging and page
printing tasks, such as
shading, pattern filling,
and clipping. Page
printing parameters are
passed to the coproces-
sors instead of to soft-
ware subroutines.

color bit planes, 8 bit planes
for window management,
and an additional 24-bit “Z
buffer,” which provides
automatic hidden-surface re-
moval. The Z-buffer deter-
mines the distance from the
viewer of each Z-coordinate
of the image and computes in
hardware the necessary hid-
den-line and hidden-surface
removal. The speed of the
Z-buffer is really what
makes real-time three-di-
mensional imaging possible
on the Personal IRIS.
Without the Z-buffer, you
can still have hidden-line

and hidden-surface removal,
but it must be computed in
software, which is considera-
bly slower.

The workstation runs Sil-
icon Graphics’ implementa-
tion of Unix System V.3.

On top of the operating sys-
tem, Silicon Graphics pro-
vides an icon-based window-
ing system called 4SIGHT,
which allows click, point,
and drag operations on the
Unix file structure. In addi-
tion to supporting Silicon
Graphics’ Graphics and Dis-
tributed Graphics Librar-
ies, 4SIGHT supports the

TECHNOLOGY NEWS WANTED. The news staffat 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 BIX.

X-Windows and NeWS
windowing environments.
The system can also run
MS-DOS programs, although
somewhat slowly, by using
Insignia Solutions’ SoftPC
emulator for MS-DOS,
which is available as an op-
tion. Using SoftPC, you can
connect a PC to the Personal
IRIS via an RS-232C port
and run MS-DOS applica-
tions from the PC or attach
the optional floppy drive di-
rectly to the Personal IRIS.
The Personal IRIS is an
indication of one direction
the industry is heading in.
“The Mac I1T or Mac IV will
eventually use this kind of
man-machine interface,”
said Silicon Graphics CEO
Ed McCracken. “We have a
2- or 3-year window before
Apple jumps into {the three-
dimensional graphics] mar-
ketplace. We need enough
applications by 1991 to
withstand the competition.”

Iravel
With

AFastGrow

Wherever your business takes you, take along
the WorldPort 2400™ Portable Modem. Leaving
the office desn't have to mean leaving behind
the world of high-speed, 2400 bps communica-
tions. Worldwide, in virtually every situation,
including hotel rooms and phone booths, your
ability to communicate clearly and efficiently

remains intact.

Representing the cutting edge of modem tech-
nology, the WorldPort line of portable modems
combine a broad range of features that bring
you the best value in modems today. Features

that go far beyond costly internal units, such as
Bell and CCITT standards, direct connect and
acoustic interface (300 and 1200 bps}, battery
power, shirt pocket size, and a tiny price.

In fact, the WorldPort modems are the ultimate
for both portable and desktop applications. And
the WorldPort 2400 comes with Carbon Copy
PLUS™ communications software, for even
greater value.

if you want 2 modem that works where you do,
put the WorldPort Series to work for you. In

the office. On the road. Or at home. For more
information about our full line of WorldPort
modems, or the name of your nearest dealer,
call us at 800-541-0345. (In New York, 516-
261-0423.)

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423

TELEX: 6502848020
FAX: (516) 754-3491

WorldPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Meridian Technology, inc.
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MEETTHEGUYS WHO CHEATED

DIGITAL EQUIPMENT CORPORATION

OUT OF $60,000,000.

With their software, you can do everything a $1000 DEC terminal does — on your PC — for a mere $245.

The suave and debonair gentlemen bandits whossit
before you virtually invented DEC terminal emulation
for the IBM personal computer.

Tothe uninitiated, what that means is this.

With their software, you can doeverything a$1,000
DEC terminal cand ighton your own PC — for the
paltry sumof only $245.

Has business been good for our heroes?

Y ou bet: to the tune of 60,000 users, who would
otherwise haveblithely gone out and bought DEC
terminals.

Does this make DEC happy? Whatdo you think.

Heavy DEC Experience + Heavy IBM
Experience = Perfect Emulation.

The product these wizards invented is VTERM/220.
And thereasonit’s so good, frankly, is that nobody has

more experience than they do in DEC emulationonaPC.

With VTERM/220, you canemulate DEC’s VT220,
VT102,VT101,VT100, and VT52 terminals.

Of course, there’s emulation and then there’s
EMULATION. Thisis TRUE EMULATION. Com-
plete! Comprehensive! Thorough! Fast! Accurate!

Installation’s asnap. Setup is a simple full-screen op-
eration. You can toggle between DOS and the terminal
screen and put mainframe data directly into PC spread-
sheetand data base products such as Lotus 1-2-3™,
dBase™, and Multiplan™. And for file transfer, there’s
XMODEM, ASCII, Kermitor VTRANS, ourown
high-speed, error-correcting protocol.

Circle 67 on Reader Service Card

One last word from the Robin Hoods of software.

Are there other terminal emulators?

Of course there are.

But, we invented DEC terminal emulation at
Coefticient. We know the subtleties, the little features
(and the big ones) that make an emulator a joy to use.
And we’veincorporated them all into VTERM/220.

Just ask any of our 60,000 users.

They paid us the highest compliment of all.

They chose our software over the real thing.

LA free working copy of their software. Free? Yes, free. i
| There’s only one way to experience the speed, power, and i

simplicity of VTERM/220. Try it.

-l Send me a free, time-limited, full-blown working copy of |
VTERM/220. which is mine to keep. |

-l Send me a free, time-limited full-blown working copy of your
new JVTERM/4105 or JVTERM/4208 Tektronix graphics
terminal emulators.

|

Name |
Title |
Companyv L
Address |
|

|

I

l

am a ' user (3 dealer.

Coefficient SNystems Corporation
611 Broadway, New York, New York 10012
Voice: (212) 777-6707, ext. 422 Fax: (212) 228-3137
Telex 6503156498 MCI Mallbox CSC BYT 11/88

i

|
|
|
|
|
|
I
| Telephone (__)
|1
|
|
I
L

PC 1~ a registered trademark of IBM. DEC and VT are registered tradema-k- of Digita' Equipment Corp.
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The Ultimate
Business Machines

In just three years, CLUB American Technologies CLUB Model 212 Series

has grown into a multi-million dollar computer With an effective throughput of 16 MHz, the Model
manufacturer. What's the secret to our success? The 212 Series is as fast as many 386 machines at a
answer is simple, CLUB delivers solidly designed fraction of the price. Compatibility with the existing

AT standard ensures that the Model 212 will run your
large databases, and complicated financial software
today, as well as OS/2 applications tomorrow.

systems which are famous for high performance and
superior quality. That’s why so many fortune 500
companies depend on us."Additionally, CLUB's
on-line engineers are available to support you every
business day with optional on-site service available.

CLUB Model 200 Series

The Model 200 Series are OS/2 compatible, 80286
based systems. They are available in either 8 or 10
MHz versions to fit your specific needs. These
economical, yet full featured AT compatibles are
perfect for any applications such as spreadsheets
and word processing.

"SR ERR

[ =0 Model 212 Series Features & Pricing ———

Intel 80286-8/12, IMB of DRAM, 1.2MB Floppy Disk Drive, 1:1 Interleave
HD/FL Controller, 80287 Math Coprocessor Socket, Clock/Calendar/
Configuration with Battery Backup, Reduced Chassis (212D), 192 Watt Power
Supply, 101 Key Enhanced Keyboard, Complete Documentation, and more

212 Series with Monitor and Adapter
Model with Hard Disk Mono EGA VGA
e Model 200 Series Features & Pricing = 212 with 40MB $2250 $2615 $2850
Intel 80286 CPU -208/2085-6/8MHz, 210/2105-8/ 10MHz, 211.8/10MHz 0 | ::;gﬁ‘;om :ﬁgg :22:;? :‘;;S ‘
wait state, 512K DRAM, 1.2MB Floppy Disk Drive, 80287 Math Coprocessor |
Socket, HD/FL Controller (controller is built-on motherboard for ‘S’ Models) 212D with 70MB 52445 $2805 $3045
Keyboard Speed Switchability ('S’ Models), 2 Serial /1Parallel Ports (211), 192
Watt Power Supply, 101 Key Enhanced Keyboard, Documentation and more.
200 Series with Monitor and Adapter
Model with Hard Disk Mono EGA VGA {
208 or 2085 with 20MB $1275 $1625 $1875 |
208 or 2085 with 40MB $1420 $1770 $2020
210 or 2105 with 20MB $1705 $2065 $2305
210 or 2105 with 40MB $1850 $2210 52450
211 with 20MB $1805 $2165 2405
211 with4OMB | s1950 | s2310 82550
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CLUB Model 300 Series

The Model 300 Series 80386 microprocessor’s state of the art design
brings mainframe capability to the desktop at a vastly lower cost per
seat. Complete compatibility with OS/2 and Unix give the Model 300
Series the ability to meet the most demanding multi-user and
multi-tasking applications. Let CLUB give you the key to increased
productivity in todays complex office and engineering environments.

Model 300 Series Features & Pricing

Intel 80386 CPU - 8,20 (320), 8/16 (3165), IMB 32-bit DRAM (320), IMB DRAM (316), 1.2 MB Disk Drive,
I:1 interleave HD/FL Controller (320), HD/FL Controller (3165), 80387 Math Coprocessor Socket (320),
Weitek Support (320), 80287 Math Coprocessor Socket (316), 8 expansion slots, Clock /Calendar/ Con-

| figuration w/battery backup, 192 Watt Power Supply, 101 Key Keyboard, Dcocumentation, and more.

300 Series with Monitor and Adapter
| Model with Hard Disk "Mono [ Eca ; VGA
3165 with40MB $2690 “ $3050 $3420
36Swith130MB | 34060 B _ $4420 $4790
| 320 with 70MB | sa00s 1 84330 | sae75
320 with 130MB $5120 $5445 $5790
CLUB Model 110

The Model 110 is an affordable entry level
computer. It's perfect for general business

applications and for low cost network nodes.

Model 110 Features & Pricing

— v~ Intel 8088 CPU-4.77/10 MHz, 256K RAM Maximum 640K, Flop-

= . | py Disk Drive and Controller, 8 Expansion Slots, 150 Watt
T— Power Supply, 101 Key Keyboard, Documentation and more

—_ 100 Serics with Monitor and Adapter
T | System& Hard Disk | Mono | EGA | VGA
110 with 20MB $895 $1255 $1495
- " [ L L= W - T (Ao N (B )
-~ — 110 with 40MB $1080 $1440 | $1680
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Peripherals
For your convenience, we offer the latest
peripherals to enhance your svstem.. Our
manufacturing facilities are geared t build
systems the way you want them. Call and
tell us what you need. Here's a list ot just
some of the products we carrv.

Storage.

Floppy Drives:5.25"-1.2MB . ..., .. $95
5.25"-360K .. ...... $85
3.5"-1.44MB ... $120
35"-720K ......... $105

Tape Backups: Internal: 40MB .. ... $580

60MB ... .. $650
125MB .. .. .$995
External:40MB ......$620
60MB .. ... . %690

Multifunction & Memory
(all prices with 0K)

384K memory card for XT ... ... ..$99
576K memory card for XT ... ... ..$42
2MB multifunction card for AT .. ..$110
3MB extended memory card for AT .$110
1OMB EMS card for AT ......... .. $150
2MBEMS card for AT ... ...... .. $110
Mini [/O for XT and AT " .$75
Mini 1/0 w/ floppy controlter for XT $85
80286 accelerator card for XT .... ..$299
Modems

1200/300 Baud rate internal .... . .$99

2400/1200/300 Baud rate internal . .$175
2400/1200/300 Baud rate external .. .$210
1200/300 Baud pocket Mini Modem .$139
* All modems come with Bitcem scf:ware

Printers

Star Micronix NX 10009 pirt .... .. .$199
Star Micronix NB-24-1024 pin ......$493
Epson FX 1050 ............ ........ $595
HP Laserfet .............. ..... .$1815
Products for PS/2

RAM 4000 (EMS) card OK .. ... .. .. $399
60MB Tape backup internal .. $1095
60MB Tape backup external ... ... $1285
120MB Tape backup external . ... ...$1595

PS/2 modem 2400 baud internal . ...$299

Others
80287-8 ..$230
80287-10 .$279
80387 ................. e ..Call
Ramchips.......... ... ...Call
| Logitech Mechanical mouse .... ..$79
Optical mouse .......... ..875
| DOS33.............. L...895
To Order:

Continental USA, Hawaii, Alaska:
Call (415) 490-2201

In Canada Call PC Centre,
Call (416) 470-0560
International

Call (415) 683-6623
Customer Support &
Technical Hotline

Call (415) 683-6580

Corporate, University and
Government P.O.’s Welcome

All prices are subject to change and quantities iy be
limited. We reserve the right 1o substitute equivalent items.

05/2, MS DOS Unix, IBM PS/2, PC, XT, AT, Bitnv m. Star
Microntx NX-1000, N1.24-10, Epson FA-1.150, H * Laser Jet,
Loﬁi(ech Mechanical Mouse, Intel, VGA, EGA are the
trademarks or registered trademarks of t'reir rexpective
companies

CLUB V v.1 8/23/88
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American Technologies, Inc.
3401 W Warren Ave, Fremont CA 945533
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Save Money on

Quality Software

Per =
.

$1 -9 Disk =

Membership Special

For only $19.95 (reg. $34.95/year) become

a MicroCom Systems member and receive:

* "The Shareware Book", a 300+ page
guide to shareware for the IBM PC. In-
cludes helpful information for the new PC
user! $12.95 if ordered separately.

* A one year subscription (6 issues} to
"Shareware Review", each issue fealur-
;r}’g a free new-release diskette from The

icroCom Collection.

* Reduced member prices!

* Any disks below for only $1.99 each,
($2.99 for 3.5") w/money back guarantee!

Hundreds of disks available.
Free catalog with any order!

] BUSINESS 1—Easily create, fill in and print business forms.
[J BUSINESS 2—Chart data on bar, pie graphs. Find trends! %
[21 CAD 1a,5—(2 disks) Paint, draw, design w/Fingerpaint. %
[2] CAD 2a,5—2 disks) Draw 20/3D designs. Hrd disk/640K.
[~ CAD 3—Generate your own custom flowcharts with PC-Flow.
[41COMM 1a,b,c,d—{4 disks) Log onto bulletin board systems.
[2] DATABASE 1a,b—{2 disks)The File Express database mgr.
[_] EDUCATION 1—New PC users can painlessly leam DOS.
] EDUCATION 3—Build dazzling typing speed w/PC-Fastype.
("] EDUCATION 8—improve your Spanish w/o dry, dull books!
["] EDUCATION 9—Leam French skilis w/o boring teachers!

[_] EDUCATION 10—Practice German with these easy drills.

[2] FINANCE 1a,b—(2 disks) A personal bookeeping manager.
[2] INANCES 3a,b—(2 disks) Prepare financial spreadsheets.
[ GAMES 1—3-D Pacman, Kong, Spacewar, missiles, etc. %

[ GAMES 2—Qubert, Pango, Centipede, Hopper (Frogger). %
[C] GAMES 3—Blackjack (you set rules), Amchair QB, Empire.

[] GAMES 4—Star Trek, the orig Colossal Caves Advent, more.
[J GAMES 5—Hack, you and your trusty dog in a wiki adventur.
[ GAMES 6—Pinball, Othello, Dragons, Sopwith (fty onel). %
[J GAMES 8—Blast enemies w/Striker, conquer world w/Risk. %
[J GAMES 11—High res Aldo's adventure, MahJongg. EGA.
] GAMES 12—Backgammon, Wordplay (like wheel of fortune).
(5] GAMES 13a,b,c,d,e—(5 disks) Make yr own advent games!
[ GRAPHICS 1—Make color slide shows for demos/training! i
[3] GRAPHICS 2a,b,c—(3 disks) Produce great 3D graphics. %
["JHUMOR 1—Amuse w/un faces, unfriendly DOS & more!

(2] INFO 18,b—(2 disks) 150+ grt cooking recipes. Add yr own!
[2] INFO 2a,b—(2 disks) Search for addresses w/Zip-Phone xret
[4] INFO 3a,b,c,d—(4 disks) Acoess famous quotes from history.
[Z] LANGUAGE 3a,b—(2 disks) A86 macro assembler/debugar.
[Z] MUSIC 1a,b—(2 disks) Play tunes or use editor/composer. *|
MUSIC 2a,b—(2 disks) Record or play tunes w/Piano Man!
[CJ ORGANIZER 1—DeskTeam (Sidekick clone) & Judy calnder.
[ PRINTER 1—Packed wiutils for print spooling, banners, etc.
[ SHELL 1—A simple, fast and easy DOS menu prog for PCs.
[J SIMULATION 1—Fireworks, maze maker, roving eye, etc! %
[J SIMULATION 3—Birdsongs, aquarium w/fish, stars, more. %
[J SIMULATION 4—High res flowers, landscapes, fish. EGA.
CJ UTILITIES 1—A coliection of invaluable gen'l DOS utilities.
J UTILITIES 2—More great DOS utils, incl bumout protection.
[2] UTILITIES 3a,b—(2 disks) Total debugger/diagnostic progs.
CJUTILITIES 5—Hard dsk utils to verify, format, park dsk drives.
[J UTILITIES 7—More adv utils; undelete files from hard disks.
[2) WORD 1a,b—(2 disks) Powerful PC-Write word processor.
* Disks so marked above require a color graphics adapter.

MicroCom Systems Cost of disks

3673 Enochs Street embership_________
Santa Clara, CA Shipping 8300
95051 Total encl.

Phone today for 24-hour shipment!

m=r (408) 737-9000 &P

©1983. MCS____Mon-Fri 7am-gpm, Sat-Sun Bam.-5 BY-11/88
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LETTERS

Does Data Need Liberating?

The letter from Evan Provisor (“Data
Liberation,” August) proposed a Free-
dom of Information Act relating to the
data structures used in proprietary soft-
ware. As a consultant, I can sympathize
with his dudgeon, but as a systems devel-
oper, I'd like to make a few tempering
points and offer a different suggestion to
purchasers of packages than that they re-
quire information about a package’s data
structures.

Some data structures of packages are
available—there are two volumes of Jeff
Walden’s formats books, for example.
(File Formats, published by John Wiley
& Sons, New York, 1986, is the first.)
These open up Lotus 1-2-3, MultiMate,
dBASE, Multiplan, SuperCalc, and
Symphony, among others. Of course,
these were released for a good commer-
cial reason: to enable the creation of add-
ons that leverage sales of the original
product.

But the distinction between data and
program code is not as rigid as Provisor
seems to think. I can imagine applica-
tions where the data structures in effect
embody 75 percent of the algorithmic in-
telligence in a program.

This is particularly likely in the areas
of sophisticated data storage software
and in applications that gain speed by
precrunching input (like satellite
images) into an intermediate form for
quicker end processing. When the pro-
gram as a whole gains significantly
through the ingenuity and originality of
its data structures, these are respectably
regarded as proprietary.

Such inventiveness is unlikely to have
been used in a medical office accounting
package, so I can understand Provisor’s
irritation. There is a better criterion for
package selection, however, than avail-
ability of internal file formats. After all,
cross-loading based on internal file for-
mats requires a programmer, which
should not be necessary even if consulta-
tion is.

I always check that a package can ex-
port and import its data in a standard for-
mat, such as quoted BASIC or DIF. This

way, the data per se is always available,
and importing it into a new package is a
simple matter of shoving the ASCII data
around, rather than programming export
pipes right into the old package’s data
files.
Lindsay Gillies
New York, NY

The Last Word on BYTE

I’ve been a regular reader of BYTE for
the past 5 years. I’ve watched it change
over the last 18 months, and I’m happy to
say that it has emerged as the viable
source for reliable, up-to-date informa-
tion about what’s happening in the com-
puter industry today.

Not only does the magazine cover a
broad base of computer types and manu-
facturers, but the evaluations and reports
are more accurate and technically sound,
emanating as they do from people with a
history of involvement, insight, knowl-
edge, and training in computer sciences.

BYTE is still the last word in under-
standing the real truth of keyboard tech-
nology. Keep up the good work!

Wendell Anderson
Hamilton, Bermuda

Hartley vs. Fourier

We enjoyed the enthusiastic article enti-
tled “Faster Than Fast Fourier” by Mark
O’Neill (April). From the August Let-
ters, it seems that the article has stimu-
lated some lively correspondence.

First, regarding John C. Polasek’s let-
ter, the hazard he refers to is explained in
R. N. Bracewell’s The Hartley Trans-

continued
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“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns
an “excellent” in performance, with kudos for responding to
user suggestions. For sheer productivity, there is no other
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“Initial tests of FoxBASE+ were simply stunning. In many
ways, FoxBASE+ gives you the best of both worlds: all the ben-
efits of interactive development and debugging, plus the speed
and code protection of a compiler.”

Circle 134 on Reader Service Card

FoxBASE ana FoxBASE - are trademarks of Fox Software.
dBASE and dBASE [I! PLUS are trademarks of Ashton-Tate.
Macintosh is a trademark of Apple Computers, Inc.

Adam Green, Contributing Editor, Data Based Advisor,
dBASE Author:

“For the PC, FoxBASE+ has consistently set the performance
standard for dBASE compatible languages. For the Macintosh,
FoxBASE +/Mac will set standards for innovation and leader-
ship in a new dBASE implementation.”

Don Crabb, Contributing Editor, InfoWorld:

“You can expect blazing speed on the Mac. FoxBASE +/Mac
breezes past tests that have proven stumbling blocks for
Macintosh databases in the past. FoXBASE+/Mac combines
complete dBASE compatibility with a genuine Macintosh
user interface.”

This is what they said about Version 2.00 of FoxBASE +.
Imagine what The Experts will say about New Version

2.10 with these added features: Menu-Driven Interface, Pro-
gram Documentor, Screen Painter and Template-Based
Application Generator . . . and Version 2.10 is even faster
than 2.00!

Join The Experts. Get your copy of the New FoxBASE + Ver-
sion 2.10 today! Now available at your nearest, quality soft-
ware retailer, or directly from us by calling (419) 874-0162
Ext. 320.

Because, when it comes to speed, compatibility and value,
nothing runs like the New FOX— Version 2.10!

FOX Software-

Nothing Runs Like a Fox.

Fox Software (419) 874-0162 Ext. 320.
118 W. South Boundary =~ FAX: (419) 874-8678
Perrysburg, OH 43551 TELEX: 6503040827 FOX



The original AnthroCart. Mobile.
o Incredibly strong. So many ways to solve
\°) your space and equment problems.
Choose different sizes. Move
o) shelves around. Add space saving
74, options.
AnthroCart. Welldesigned
Technology Furniture.

Look for our name.

AnthroCart’

Call us for a free catalog: 800-325-3841

-

.‘l [

BERTY RS D

Made in U.S.A.
All steel frame construction

H \*
Easily holds up to 150 lbs. Technology Furniture

3221 N.W. Yeon St.

@ Portiand, OR 97210
503-241-7113
' ANTHRO 1eiex 940103

AnthroCart and Technology Furniture are
registered trademarks of Anthro

'World Radio Histor

LETTERS

form (Oxford University Press, New
York, 1986) in a way that would satlsfy
him. The answer is that the kernel
cos2n/T) + sin(2nt/T) preserves all
the original information, just as the com-
plex Fourier kernel does, because the
first term works on the even part of the
data and the second part works on the

| odd part. That’s why the plain sine func-
tion would not serve just as well.

B. D. Ripley’s letter cites a letter by

| Gary Bold in which the fast Hartley

transform (FHT) is compared with “so-
phisticated FFT algorithms,” also re-
ferred to as “existing FFT methods,”
which are found to give “the same speed-
up factor.” In other words, Bold accepts
the factor-of-2 speedup relative to the
complex FFT, and he certainly does not

| support Ripley’s notion that Bold’s FFT
| is *“considerably faster.” In fact, Bold is
| comparing two things that, he says, have
| the same speedup factor.

What is being compared? Ripley gives

| alist of times, but he doesn’t say what al-

gorithm he used or who wrote them. He
may have written the Hartley version for

| the numerous computers he mentions

himself, which requires particular cau-
tion when one has an ax to grind.
However, Bold does say what he did.

| We recognize the “sophisticated FFT al-
| gorithm” as the well-known unilateral
i Fourier transforms. They are indeed ex-

actly as fast as the Hartley, but they can-
not retransform their own output. In
other words, they should not be called
Fourier transforms at all, because the
Fourier transform is a reciprocal trans-

| form. The trouble is easily understood.

A unilateral Fourier transform of Type I,
or a right-handed Fourier, takes real in-
put and gives out the correct complex re-

| sult. After you operate on that complex

Fourier transform, for example, by ap-

| plying a little low-pass filtering, and

wish to return to the original function
domain, you cannot use that program
anymore. It takes only real inputs. You
must supplement it with a left-handed
unilateral transform algorithm. You
wind up with a combination of two uni-
lateral Fouriers plus a management pro-
gram constituting a software package.
The totality is equaled by just one Hart-
ley program. Whenever you call the

| Hartley, you go straight to the other do-

main, regardless of whether you are in
the time or in the frequency domain at
the moment.

The sophisticated Fourier packages,

| of which there are several versions, re-

gain the factor of 2 gained by the Hart-
ley—but at the expense of a factor of 2 in
continued
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quantity of code and memory storage and
a small management penalty.

R. N. Bracewell

John Villasenor

Dept. of Electrical Engineering

Stanford University

Stanford, CA

“Executivitis” Blues

How long has VGA been out now? A year
at least, wouldn’t you say? Yet, as nearly
as I can determine, there is not a single

programming language available to IBM
clone users that supports even the lowest-
resolution of the true VGA modes—not to
mention the 1024-pixel by 768-pixel
high-resolution mode for which Orchid,
Genoa, and a number of other manufac-
turers now provide off-the-shelf adapter
hardware (albeit for 16 colors, not 256)
and for which at least a half-dozen outfits
offer suitable color monitors.

Let’s carry this one step further: As
nearly as I can determine, not one of the
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W A set of Foundation Classes - to use
as basic building blocks

$14 95

Order today!

Call or write

CNS, Inc.

Software Products Dept
7090 Shady Oak Rd
Eden Prairie, MN 55344

Tel: (612) 944-0170
Fax: (612) 944-0923

Add for shipping $5 US, $25 Int'l
(30-day money-back guarantee)

CNS Is a registered trademark of CNS. Inc

30 BYTE ¢ NOVEMBER 1988

Circle 65 on Reader Service Card (DEALERS: 66)

major U.S. commercial software houses
has yet so much as faced the perilous ex-
ecutive decision to attack the crushing
technical problem of providing to the
user a valid option of maximum-resolu-
tion, maximum-color video output from
their products, to keep pace with avail-
able hardware capabilities. (I leave aside
a few special-purpose programs, such as
CAD and spreadsheets. And I remark
that though Microsoft has an older ver-
sion of Windows that supports 1024-
pixel by 768-pixel resolution, its latest
80386 version apparently does not.)

Do their programs have to stop selling
entirely before the executive brains in
question bestir themselves to begin con-
sidering the matter? I hope I have this all
wrong.

Am]Idoing an entire “industry” anin-
justice? Or are we seeing here in micro-
cosm the same “executivitis” that sank
Detroit?

Thomas E. Phipps Jr.
Urbana, IL

IBM and Licensing

Bruce F. Webster (“Macintosh Redux,”
August) refers to “[IBM’s] subtle hints
about landing with both feet on anyone
cloning PS/2s without a license.” But
that is precisely the point. IBM is pre-
pared to sell licenses, and at reasonable
prices, too. It should be possible to pay
the license fee and still undersell IBM on
all but the largest orders. IBM is not
using its patents, which in any case are
much less dubious than visual copyright,
to secure a legal monopoly on a large sec-
tor of the business of putting chips in
boards and the boards in boxes and mar-
keting the boxes. There is a difference
between collecting royalties and using
intellectual property rights to restrain
trade, as a number of the young Turks of
the personal computer industry have
done.

Note that this applies to separately sold
software, as well. A large part of the ex-
pense of a typical program is for market-
ing. Cloning generally means that the
original vendor has to face facts about its
marketing operation.

Andrew D. Todd
Springfield, OR

YAPL: Yech!
I'had gone through the article entitled “A
Better C?” by Bjarne Stroustrup (Au-
gust) and was reading “HyperCard: How
Does It Work?” by Laurence H. Loeb
(August Macintosh Special Edition)
when a feeling of impending doom set-
tled upon me—sensory overload from
continued
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Selection

For Software Protection

Inventor and entrepreneur
Dick Erett explains how
“The Activator” provides
sane protection for your in-
tellectual property.

€ ¢ n any industry, just as in nature, the
I process of natural selection raises one
solution above another. Natural selection is
the most elegant of engineers.

In the area of software protection The
Block has been selected by the market-
place as the solution that works. Over
500,000 packages are protected by our
device.

For the past 4 years our philosophy has
been; ‘You have the right and obligation to
protect your intellectual property.’

A New Ethic For Software
Protection

In allowing end-users unlimited copies
of a software package and uninhibited hard
disk and LAN operation, The Block has
created a new ethic for software protec-
tion.

By removing protection from the
magnetic media we remove the constraints
that have plagued legitimate users.

They simply attach our key to the
parallel port and forget it. It is totally
transparent, but the software will not run
without it.

A New Technology For
Software Protection

Our newest model, The Activator, builds
on our current patented design, and
establishes an unprecedented class of
software protection.

We have migrated and enhanced the
circuitry of The Block to an ASIC (Appli-
cation-Specific Integrated Circuit)
imbedded in The Activator.

This greatly improves speed and
performance, while reducing overall size.
Data protection can also be provided.

Programmable Option

The Activator allows the software
developer the option to program serial
numbers, versions, or other pertinent data
known only to the developer, into the
circuit, and access it from the program.

Once you program your part of the
chip, even we have no way to access
your information.

The ASIC makes emulation of the device

virtually impossible. It also presents
an astronomical number of access
combinations.

Full 100