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Standard Features 
at$5995... 
EISA 
33-MHz386 
64-KBCache 
5-MBRAM 
106-MB 

An Honest, 
Affordable 
Upgrade Path. 
You know what you want ALR's PowerVEISA 

\ 

33/386 
from a 386™ PC. ALR's offers you an honest, 
PowerVEISA 33/386 affordable upgrade path to 
delivers. Cached 33-MHz 
performance, plenty of RAM 
to run even the bulkiest of 
today's applications. a choice 
of high performance hard 
disks, and EISA compatibility 
- all at a price that puts 
many similarly equipped ISA 
systems to shame. So what 
more could you want? 

25-MHz, 33-MHz (available 
second quarter) and future 
i486™ processors. 

ALR PowerVEISA 
i486 /25 CPU Module 

ALR PowerVEISA 
386 I33 CPU Module 

ALR PowerVEISA System BoardHow about the future? 

Prices and configurations subject to change without notice. Shown with optional monitor. Prices based on U.S. dollars. 



It’s Still at 
You Want ��� 

modular design of this 
system lets you change 
processors in about five 
minutes. More importantly, you 
can change the CPU module 
without having to replace 
cache or system memory, 
saving you hundreds of dollars 
when compared to some 
compet-itive upgrade schemes. 

Engineered for the future, the 
floor-standing chassis of the 
PowerVEISA 386/ 33 can 
accommodate a total of 49-MB 
of memory and up to 1.2-GB 
(gigabytes) of fixed disk 

ALR 
PowerVEISA 386/33 
Model 110 
i386 33-MHz CPU 
5-MB RAM 
64-KB Cache 
106-MB Hard Drive 
EISA 
Optional VGA 

add $295 

$6,290 
i486 25-MHz Upgrade 

add $1995 
EISA Standard 

$8,285 
PowerVEISA costs $2200 less today; over the 
years, it can save you more than $4400 ! 

latest in 32-bit 1/0 and bus 
mastering technology, while 
remaining compatible with 8 
and 16-bit "AT®" boards. 

Even the PowerVEISA's 
innovative FlexCache+ 
memory architecture was 
built for the future. Based on 
ALR's award-winning 
FlexCache architecture, this 
64-bit dual-bus design 
incorporates an advanced 
"read and write back" 64-KB 
cache. FlexCache+ has been 
fine-tuned for optimum 
efficiency, especially when 

AST 
Premiumfi386/33 
Model 115V 

i386 33-MHz CPU 
2-MB RAM 
32-KB Cache 
110-MB Hard Drive 
ISA 
VGA 

$8,495 
i486 25-MHz Upgrade 

add $2995 
Optional EISA Upgrade 

add $1250 
$12,740 

Add ALR's one year factory 
warranty, on-line technical 
support, and optional on-site 
service from Intel™ to round 
out one of the best PC invest­
ments around. 

The PowerVEISA 33/386 -­
ready to meet today's needs 
and tomorrow's challenges. 

For more information on the 
PowerVEJSA 33/386 and ALR's 
complete line ol systems, 12Lease 
call: 1-800-444-4ALR 

ALR 

Introducing the ALRfi �
PowerVEISA 386/33TM �

";\\.""\ Advanced Logl.c Research. lnc.storage. Its EISA capabilities combined with an i486 
9401 J eronimo Irvine. California 927 18 

let you take advantage of the processor upgrade. (714) 58 1-6770 FAX: (714) 581-9240 

ALA is a registered trademark and PowerVEISA is a trademark of Advanced Logic Research, Inc. AST and AST Premium are registered trademarks of AST Research Inc. Intel, 386. i386, and i486 are 
trademarks of Intel Corporation. AT is a registered trademark of International Business Machines Corporation. 
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6.0 AND COUNTING! �
Integrate sophisticated features 

into your Microsoft C and QuickC 
applications with 

CTOOLS PLUS/6.0™ 
C TOOLS PLUS version 6.0 is filled �
with many advanced routines for �
developing high-powered C applica›�
tions, including: virtual, stackable �
menus and windows with full mouse �
support and optional �

or 

"drop shadows"; multi›�
ple virtual pop-up �
help screens; a min›�
iature multi-line �
editor for gathering �
user responses in a �
robust fashion; a �
single function call �
which can move, resize, �
and promote a window �
menu on top of all others; the �
ability to update covered windows �
automatically when they are written �
to; support for EGA, VGA, and �
MCGA text modes including 30-, 43-, �
and 50-line modes; support for the �
enhanced (101/102 key) keyboard. �

All this and more for only $149! 
C TOOLS PLUS/6.0 also contains �

functions for writing interrupt �
service routines; creating pop-up �
memory resident applications; �
general memory "peeks" and �

"pokes"; access to the DOS PRINT �
utility; as well as many other �
general utility functions and �

macros. �
COMPLETE PROFESSIONAL �

PACKAGE. �
Blaise Computing’s function �

libraries offer easy to use solutions �
to your programming needs. You �
get source code, complete sample �
programs, and a comprehensive �
reference manual with extensive �
examples. Supports QuickC and �

Microsoft C 5.0 and later. �
30 DAY GUARANTEE. �

If during the first 30 days you are �
not completely satisfied, we’ll �

refund your money. �
Other powerful products from Blaise 
Computing 
C ASYNCH MANAGER� 189 
ASYNCH PLUSTM 189 
VIEW232TM 189 
POWER SCREEN� 149 
Turbo C TOOLS� 149 
POWER TOOLS PLUS� 1491 
Call today for more information 

(800) 333-8087 
BLAISE COMPUTING INC. 

2560 Ninth Street, Suite 316 
Berkeley, CA 94710 

(415) 540-5441 

Tradema rks are 
property of their 

respective holders. 

B Y T E � AUGUST 1990 

s p 0 T L G H T 

AN ELECTRONIC �
BILL OF RIGHTS FOR �

THE DISABLED �

Personal computers 

have become a passport 

to independence for the 

disabled-including 

authors ofarticles 

in computer magazines 

J
oe Lazzaro was an 18-year-old col›
lege student majoring in physics 
when he realized that he was going 
blind-victim of a retinal disorder 

that was gradually worsening . How , he 
wondered, could he possibly pursue a 
career in physics when he wouldn’t be 
able to see? 

Then Joe began hearing about micro›
computers and special adapters that let 
blind people use them . With help from 
his girlfriend and his father , Joe pur›
chased an Apple Ile and a speech synthe›
sis card that let him hear what he was typ›
ing. And although he couldn ’ t , at first, 
find a "talking" word processor, he was 
highly motivated to find his way around 
any obstacles; he was so anxious to com›
municate with others via his new tool , he 
began composing letters electronically , 
line by line, as BASIC programs! 

Joe’s persistence and drive paid off. 
As he became more proficient at using 
computers and peripheral devices to in›
teract with the nondisabled world, other 
blind people began calling on him for 
assistance. 

Adaptive Technology 
Joe began writing articles about adaptive 
technology-systems that adapt com›
puters for use by people with visual, 
hearing, or motor impairments. Among 
these articles was a review of five speech 
synthesizer boards for the Guide to Apple 
PCs that accompanied the December 

1984 issue of BYTE. Joe received dozens 
of calls in response to the article , which 
bolstered his credentials as an authority 
and consultant in the field of adaptive 
technology. 

In 1984, Joe applied for a position 
with the Massachusetts Commission for 
the Blind as an engineer/assistant and 
was hired as a part-time consultant. In 
1988, he was offered the full-time posi›
tion as director of the Commission ’ s 
adaptive technology program. 

When Joe approached our features 
editor via BIX with an idea for an article 
about adaptive technology , the editor›
unfamiliar with Joe ’ s earlier work for 
BYTE-had no idea that he was blind . 
And interestingly-marvelously-it did 
not seem to matter at all. 

A Successful Collaboration 
Working with a blind author was quite a 
learning experience for technical editor 
Janet J. Barron. Our editors and authors 
work cooperatively on articles, often 
viewing a manuscript simultaneously on 
their individual computer screens as they 
make changes. How do you do that when 
one of the participants is blind? How do 
you create graphics to accompany the ar›
ticle? How do you check the accuracy of 
those graphics? 

Joe and Janet got the job done; thanks 
to a mixture of persistence, good humor, 
and hours spent on the phone. As part of 
the process, Janet traveled to Joe’s office 
to see firsthand the many ways he (and 
other disabled people) use personal com›
puters to function in the professional 
world. 

We’re proud of our lead feature this 
month, "Opening Doors for the Dis›
abled," on page 258. We hope that it will 
encourage people with disabilities to dis›
cover-as Joe Lazzaro has-that an 
adapted personal computer can be an 
electronic bill of rights, providing a new 
life of independence , creativity, and 
productivity. � 

-Kenneth M. Sheldon 
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EDITORIAL � Michael Nadeau 

BYTE’S NEW �
BENCHMARKS �

We introduce a 
new and improved suite 
of MS-DOS 
system benchmarks 

Editor’s note: At this writing, BYTE 
editor in chiefFred Langa is in Moscow 
at the first postglasnost International 
Computer Club meeting. Filling in as this 
month 's editorial writer is BYTE Lab 
managing editor Michael Nadeau. 

B
enchmarking is a delicate sci›
ence. The tests you create must 
produce repeatable results, have 
relevance to real-world tasks , 

and work on all the variations in a given 
product category. They must be accu›
rate, bug-free , and easy to use , as well. 

This month , we proudly introduce 
BYTE’s new MS-DOS system bench›
marks, version 2.0, with our Product 
Focus on 386SX PCs ("386SX PCs: 
Heirs to the Low End" on page 152). 
This new suite addresses a major mod›
ern-day benchmarking problem and in›
cludes more application categories . 

Better, and Better Looking �
The fastest 386 and 486 machines are �
outrunning low-level benchmark suites . �
A low-level test operates at the compo›�
nent level (e.g . , our CPU test measures �
the raw processing power of the CPU). �
Some tasks execute so quickly that the �
benchmark code cannot accurately mea›�
sure their duration , often returning zero �
as a result. This inflates some scores . �

Rather than measure the duration of a 
specific task, our new code repeatedly 
runs that task for a set amount of time 
and then counts the number of iterations. 
The result is an accurate and repeatable 
measure of performance. 

The most obvious change in our low›
level benchmarks is the user interface. A 
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colorful display with a menu and help 
window greets you . Run a test, and a bar 
graph indicates its progress ; when it’ s 
finished, the software generates another 
bar graph showing performance relative 
to several other systems. Using version 
2.0 is both easy and fun . 

More Application Tests 
To better reflect how high-end PCs are 
being used today, we’ve broadened the 
scope of our application test suite, which 
indicates real-world performance. We’ve 
taken the desktop publishing tests from 
the word processing suite and the CAD 
tests from the sc ientific/engineering 
suite and given them their own indexes . 
The revised scientific/engineering cate›
gory now measures a system’s perfor›
mance running statistical and mathemat›
ical software. 

We have also updated to the latest ver›
sions of the commercial applications 
software we use in the application suite . 
Added to the database suite is Borland’s 
Paradox 3.0 for the database category; to 
the scientific suite, we’ve added The 
Math Works’ PC-Matlab 3.5 . 

Because we’ve taken a fundamentally 
different approach on the low-level suite 
and have added categor.ies and new soft›
ware to the application-level suite, it is 
impossible to compare version 2.0 in›
dexes to previous version indexes. We 
have run the new benchmarks on severa l 
milestone PCs and the baseline IBM AT 
so that you’ll have points ofreference. 

The real plus for PC users is that the 
new BYTE MS-DOS benchmarks will be 
valid for the foreseeable future . New 
versions of the i486 CPU, which could 
soon reach speeds of 50 MHz, should 
present no problem for version 2.0. We 
expect that they will run fine on even the 
next-generation Intel CPU, the i586 . 

The Rest of the Story 
Benchmark indexes are wonderful tools 
for evaluating PCs. But an odd paradox 
has arisen as systems reach ever-greater 

speed: The faster the average PC be›
comes, the less of a purchasing factor 
speed is for an average PC buyer. 

Many common applications require 
only a modest amount of system horse›
power. Someone shopping for a system 
can simply choose a processor and clock 
speed, say, a 16-MHz 386SX, knowing it 
to be adequate for the intended task. 
Comparing features, support, reputation 
for reliability, and price would then be 
the main criteria for selecting a brand . 

This does not diminish the value of 
benchmarking. It is still important to 
know relative performance between 286 
and 386 systems, between 20- and 25›
MHz 386s, and so on. And system per›
formance is still a critical factor for ap›
plications in engineering, financial , and 
desktop publishing environments, to 
name a few. 

BYTE has always been on the leading 
edge of system benchmarking and evalu›
ation . To lead , however, it is not enough 
to publish the test results and let them 
speak for themselves . We must put them 
into perspective along with all other rele›
vant factors. 

To further focus our system reviews , 
we’ve redesigned our benchmark tables 
and graphs. They are smaller, and we’ve 
dropped the raw times in favor of the in›
dex scores. (The timings are available; 
see the Product Focus.) The new graphs 
present the most significant benchmark›
ing data in a more accessible manner. 

Finally, the new benchmark code was 
developed at BYTE by the BYTE staff, 
most significantly by BYTE Lab testing 
editors/engineers Steve Apiki and Stan›
ford Diehl and technical director Rick 
Grehan. We got intimate with the inner 
workings of the state-of-the-art, high›
end PC. The knowledge we gained was 
put to good use in the BYTE bench›
marks. You ’ll see it in our system evalua›
tions, too, and that’s to your benefit. 

-Michael Nadeau 
Managing Editor/BYTE Lab 

(BIX name "miken ") 







With OS/2, 1-2-3/G can give you Dynamic Data 
Exchange. DDE provides live links to other Presentation 
Manager"' applications for true application integration. 

For example, you can include agraph from 1-2-3 in a 
word processor document. And when the data in your 
graph changes, the word processor document will automat­
ically be updated as well. 

What's more, we've made sure 1-2-3/G complies with 
IBM Systems Application Architecture. Which not only 
makes its interface consistent with other PM applications, 
but also means that once you know how to use 1-2-3/G, 
you'll be able to learn other PM products more rapidly. 

At this point, you're probably thinking, "Enough, 
I'm convinced." But just in case, we'd like to bring you up 
to date on OS/2. 

OS/2 1.2 is better 
than ever. And 
before long, no 
one will be with­
out it. It's more 
than just a 
graphical 
environment 
for the PC. 
Or an operating 
system for a hand­
ful of power users. 
It's a high performance, easy to use operating system 
that provides increased memory addressability and 
true multitasking. 

Multitasking in OS/2 lets you get your job done more 
efficiently by allowing you to work with several applica­
tions at once, or even perform several functions at once. 
Instead of having to end one program before retrieving 
another, you can open as many OS/2 windows as you need, 

Hurry to your local participating IBM authorized �
dealer. This offer won’t last long. �

in any size. And not only view them concurrently, but also 
transfer data among them. You can also do things like print 
a spreadsheet and run Solver at the same time. 

Plus, with a capacity of up to 16Mb of real memory, 
you can run larger, complex programs concurrently. And 
reliably. That means your computer is more efficient for 
you, not just more fun . 

If you're worried that a move to OS/2 will mean 
sacrificing the investment you 've made in DOS-based 
applications, this should put your mind at rest: TheDOS 
compatibility mode in OS/2 allows you to run most 
of the existing DOS-based programs you already own. 
Which means the transition to OS/2 involves great gain, 
with no pain. 

And don't think for a minute that we've forgotten 
about memory. We understand that the biggest obstacle 

4 megabytes ofmemory will give you plenty ofroom to operate OS/2. 

to expanding your system's capabilities is the expense of 
expanding your memory. That's why we've included 4Mb 
of high quality, IBM memory in our Bonus Pack. If you're 
a PS/2® user, it's all you need to get up and running with 
OS/2 and OS/2 applications like 1-2-3/G.., �

Now you've heard the whole story. The computer 
environment of the nineties is here. With an application 
to drive it right off the shelves. So don't waste any time. 
Call 1-800-447-4700 for the local participating IBM autho­
rized dealer near you. And pick up the Lotus 1-2-3/G 
Bonus Pack, with OS/2 and four megabytes of memory, 
while you have the chance. After all, while the windowof 
opportunity may be brief, IBM and Lotus have opened the 
door to the future . 

registered trademarks and PreslJT!latian Manager i.s a trademark offnternatimw.i Business Machines Ccrrparatian. 
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MICROBYTES 

NANOBYTES 

Intel (Santa Clara , CA) says that its 
new 287XL math coprocessor for 
286-based machines offers as much 
as double the performance of its 
current 80287. A resource-pounding 
program like AutoCAD will 
regenerate drawings 15 percent faster 
with the 287XL than with the old 
80287, Intel says. The company also 
has a version designed for laptop and 
notebook computers. The suggested 
retail price is $370. 

We ' re starting to see good price cuts 
on i486-based computers. AST 
Research (Irvine, CA) has taken as 
much as $1800 off its Premium 486s, 
which come in 25- and 33-MHz 
models , some with the Extended 
Industry Standard Architecture bus 
and some with the ISA bus; prices 
now start at $9795. Dell Computer 
(Austin, TX) trimmed the prices of 
its EISA-based 425E; a system with 
a 330-MB hard disk drive, 4 MB of 
RAM, a Super VGA color monitor, 
and a floppy disk drive is now 
$9599, or $8299 with an 80-MB hard 
disk drive. 

Sun Microsystems intends to make 
CD-ROM the "standard software 
distribution medium"for its operat­
ing systems and application pro­
grams by 1991 . To encourage the use 
of CD-ROM, Sun cut the price of its 
SunCD drive by 30 percent to $995 
and is offering a free copy of SunOS 
4.1 to SunCD buyers until August 
31. Sun is also offering aggressively 
priced deals to developers. 

Hardware and software manufactur­
ers are cooperating on developing a 
new standard for displaying stereo 
images on microcomputers. Partici­
pating companies include Vermont 
Microsystems, Artist Graphics, Nth 
Graphics, Matrox, Pixel works , 
StereoGraphics, Tektronix, Auto­
desk, Cadkey, and Ithaca Software. 
The standard will provide a uniform 
method for software developers to 
specify stereo information so that 
they need not rewrite the stereo 
portion of code for use with different 
display systems. It will give display 
system manufacturers a standard 
method ofrecei ving stereographic 
information. The final part is a 
standard signal for stereographic 
hardware. 

to reduce its memory burden in the 
640K ," Letwin said. " DOS is more 
constrained [than OS/2 2.0] in that we 
need to support Windows/386 , Phar Lap 
[3861DOS-Extender], etc., which also 
muck with thi s hardware. The chip 
doesn'tsupport 'virtual machines,' so 
two guys playing with the 386 hardware 
get into a fight. " 

The nex t version of DOS will be 
" highly configurable ," Letwin said , " so 
there wil I be features available only to 
folks with extended memory , and/or 
only to folks with 386s, and likewise 
perhaps only to folks with hard disks. 
All these configuration-sensitive 
features will be performance and s ize 
issues; there won ' t be any functional 
difference. DPMI is the only functional 
difference that I can think of right now; 
it won't run on an 8088." 

"We're going to greatly improve 
Backup," he said. "I agree that the 
current product is really bad; I ' m 
horrified to di scover that we didn ' t even 
provide forward compatibility." 

Although Microsoft won't abandon 
EDLIN , the nex t DOS will incorporate 
"a very easy-to-use screen editor," 
Letwin said. "lt won't be a powerful 
programmer's editor"; it will instead be 
easy to use, geared toward "non pro­
grammers who want to create a batch 
file oreditCONFIG.SYS." 

"We 're looking at supporting Unix­
like wild-card handling. OS/2 version 
1.2 does thi s today . The problem isn't 
writing the code; it' s in handling the 
compatibility issues-issues with users' 
habits, commands shown in books, 
commands in batch files , and use of 
wild cards directly by programs. We 
hope to be able to resolve these 
problems and get this in." 

Some often-requested features-such 
as an "edit window" or a communica­
tions service with internal buffering and 

support for protocols-can ' t be incorpo­
rated into the next DOS because they 
would require a new application 
programming interface, Letwin said. 
"Basically, new APis require that a 
program be written specifically to use 
them. The problem with that is that few 
software manufacturers" are willing to 
develop a program that runs under the 
new DOS but not on " the 30 million or 
so DOS 2, DOS 3, and DOS 4 systems 
out there," he said. 

As for extending the command-line 
size limit beyond 128 bytes, "The 
problem with lengthening the command 
line is that it 's stored in a fixed 128-byte 
area in the PSP [program segment 
prefix] . All programs get the line out of 
there to parse it. We don ' t see how we 
can extend the length of the command 
line without breaking all existing 
programs," Letwin explained. 

There could be an attribute bit in each 
binary that says , "I understand the new 
long command-line convention," but 
then the user has to remember which 
programs will allow it and which won't. 
"The user might be working with 
compliant programs and might create a 
path which is very long , then discover 
later that he can ' t use those files with 
noncom pliant programs because they 
make the path too long," Letwin said. 

How many of the suggestions from 
outside developers will make it into the 
next DOS is anyone's guess, but Letwin 
said he found it "particularly valuable to 
see the kinds of things that ' power 
users' and programmers want. Al­
though programmers make up a small 
percentage" of DOS users, "those are 
the folks who create the stuff that the 
rest of the world uses." 

The next DOS will probably ship 
later this year, although Microsoft i& not 
inclined to say that definitively. 

-Martin Heller 

S3 Provides New Bus, Building Blocks for �
Designing High-Speed Personal Systems �

S 3 (Santa Clara, CA) has developed 
a new bus and architecture that will 

give personal computer makers the 
pieces to build multiprocessing, 
workstation-like systems. A young 
company started by two founders of 
Chips & Technologies, S3 is offering a 
system-level chip set architecture that 
features a high-speed 32-bit bus called 
the Advanced Chip Interconnect. The 
ACI bus is an open, published specifica­
tion and can be used by other designers 
and manufacturers without licensing or 

royalty costs , according to Ron Yara, S3 
cofounder and vice president of 
marketing. 

Using the concept of modular and 
scalable building blocks, ACI gives 
designers flexibility in mixing parts 
such as buses, CPUs, and subsystems. A 
company could build anything from a 
standard 386 or 486 computer with a 
single CPU and bus to a multiproces­
sing system with multiple CPUs and 
buses by adding chip modules and 

cominued 
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Now that Windows 3.0 has made 
vast amounts of memory available, 
Hewlett-Packard's innovative 
NewWave operating environment, 
which sits on top of Windows , 
should be able to perform some of 
the tasks it was meant to. The two 
main attractions ofNewWave are its 
easy integration of information from 
diverse applications and its use of 
"Agents." An Agent functions as a 
smart macro facility , allowing you to 
automate routine tasks . The Agent is 
intelligent: It records not just 
keystrokes but actions in the 
underlying applications , and it can 
handle error conditions. New to 
NewWave 3, scheduled to be 
available this month for $195, are 
facilities for incorporating data from 
different applications into various 
network servi:;rs. 

The U.S. government is facing a 
"major national catastrophe" 
because federal agencies have failed 
to protect their computer systems 
from infiltration, two U.S. congress­
men have charged. Robert Torricelli 
(D-NJ) and Dan Glickman (D-KS) 
said they are seeking sanctions 
against the delinquent agencies. 
Their response followed a report 
from the General Accounting Office 
that says few government security 
measures are actually being imple­
mented . By not complying with the 
law, federal agencies are demonstrat­
ing "unabashed arrogance and 
insensitivity to critical computer and 
network security issues ," Glickman 
said. The GAO report said that 
federal agencies implemented just 55 
of I 45 planned security controls and 
that the Computer Security Act 
failed to improve security for 22 vital 
information systems in 10 agencies, 
including the FAA and the IRS. 

Visix Software (Reston, VA), whose 
Looking Glass puts a graphical 
interface on Unix, has formed the 
Vi six Software Partnership to 
promote development of applications 
that support Looking Glass. Vis ix 
has landed some important partners, 
including Adobe Systems, Frame 
Technology, Oracle, and Ingres . 
Looking Glass has been praised by 
some software developers as the 
most advanced graphical interface 
supporting the X Window System. 

address lines to the ACI. The ACI 
supports cache coherency, distributed 
interrupts , and interprocess communica­
tions, S3 says . Depending on the 
bandwidth of the address lines to the 
ACI bus (16, 32, or 64 bytes) and the 
clock speed of the host system (25 or 33 
MHz), data transfer rates ranging from 
60 to 120 MBps can be achieved , 
according to S3 officials. 

While S3' s approach might not 
appeal to manufacturers who can 
fabricate their own chips and circuits, 
like IBM or Hewlett-Packard , many 
clone makers will be able to compete at 
the high-performance end using off-the­
shelf components based on the ACI 
architecture. 

Advanced Micro Devices, National 
Semiconductor, Integrated Device 
Technology, and Cirrus Logic have all 

said that they support the S3 Silicon 
Subsystems architecture and plan to 
supply peripheral controllers that can 
connect to the ACI bus. These devices 
will include graphics accelerators, 
Ethernet and SCSI controllers, cache 
memory controllers, and Fiber Distrib­
uted Data Interface and ISDN control­
lers. The Santa Cruz Operation has 
endorsed ACI and is working with S3 to 
develop a multiprocessor version of 
Unix for the ACI bus. Software and 
BIOS vendors Microsoft, Corollary, 
Phoenix Technologies, and American 
Megatrends say they ' II support ACI. 
Several manufacturers said they' II build 
systems based on the ACI bus, including 
Altos, Arche Technologies, HCL 
America, Mi tac Group , My lex , and 
TriGem Computer. 

-Nick Baran 

Adobe Writes a New Postscript 

I n spite of the countless clones and the 
al 1 iance of Apple and Microsoft to 

bring out a competing font standard, 
Adobe Systems ' Postscript remains the 
dominant language for defining fonts 
and graphics on the printed page, 
particularly in desktop publishing 
applications. PostScript is also gaining 
acceptance as a language for defining 
text and graphics on screen displays . 
IBM, Digital Equipment, and NeXT 
have introduced machines that use 
Display PostScript to put text and 
graphics on the screen, thus unifying the 
screen and printer imaging model and 
giving true WYSIWYG display. 

Nevertheless, PostScripthas needed 
improvements for several years. The 
language has limited color support. It 
uses a segmented memory model, 
causing printers to run out of memory in 
very large or complex print jobs. The 
language, which is interpreted rather 
than compiled, performs acceptably at 
printing text but has been criticized for 
being too slow for heavy-duty graphics 
applications. And developing device 
drivers for PostScript output devices has 
traditionally been a complex and time­
consuming endeavor, requiring inten­
sive technical support from Adobe . 

Adobe's PostScript Level 2 aims to 
correct the deficiencies in the current 
implementation and add features that 
make it more suitable for use in 
professional printing facilities-in 
particular, improved support for color 
printing. Level 2 consolidates exten­
sions that have been added to Level l 
over the years, including integrating the 

extensions in Display PostScript into 
Level 2 so that the same code can be 
used in either display or printer 
applications. 

Major data compression algorithms 
can now be included in PostScript 
programs. Basically, Adobe has added 
an operator to the language that can 
accept one of several compression 
algorithms as its argument. Level 2 
supports the JPEG and LZW data 
compression algorithms (Joint Photo­
graphic Experts Group and Lempel-Ziv­
Welch , respectively), as well as the 
CCITT and various ASCII-based data 
compression algorithms. The addition of 
compression algorithms will allow 
Postscript text and graphics files to be 
transmitted much more quickly and take 
up less storage space, resulting in 
performance improvements at the 
printer and also on networks and other 
communications systems that are 
transmitting PostScript files . Graphics 
data compression algorithms such as the 
JPEG's can squeeze printed images as 
much as 25 to I without a noticeable 
loss in quality. 

Level 2 's language interpreter can 
handle binary encodings rather than 
ASCII digits like the Level I interpreter. 
The binary encoding system will 
improve the execution speed of 
PostScript code; nevertheless, Level 2 
will still use interpreted rather than 
compiled code. 

Other new features include improved 
clipping algorithms for formatting 
graphics on the page. In addition, Level 

continued 
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All the monitors you’ll need for �

What you see is the remarkable MultiSync" 3D color monitor from 

NEC. What you don’t see is how this one monitor can accommodate not 

only the broadest range of current mainstream standards, but also the 

next standard to become 

mainstream-8514/A, with 

its brilliant color resolution 

of 1024 x 768. 

Built around our award-

winning multiple fre›

quency technology, this 

one monitor automatically adjusts to frequencies from CGA all the 

way up to 8514/A. Which means even if you haven’t moved up to 
MulliSync 11 1 r11gl1ter11d lr1d11ma•k ol NEC Teennologifls. Inc. 

8514/A yet, you have the opportunity to purchase a monitor through 
ISM PCJKTIAT, PSl2 and 8514/A 1111 ro g111ered uaoomark t ol the lnt11ma1lonal OuslMn Macl'llnes Corooratlon. 

foresight, rather than hindsight. 
Macln1011! l1 1r11 g1t1e•edtr1dem11rkolApp!11Comp1,1111r.lnc. 

Computers and Communicat1ons 



all the resolutions you’ll need. �

Especially since the MultiSync 3D also has a microprocessor-based 

digital control system that provides automatic screen configuration, 

lets you select the ideal resolution for your software, and even has a 

memory that recalls your 

preferred screen settings. 

And it’s also compat ible 

with the IBM PC/XT/AT, 

PS/2 and the Macin tosh 

computer systems. 

Now, since NEC is ready 

to accommodate even the newest graphics standard to eme rge, 

maybe the real question is: Are you? 

For literature call NEC at 1-800-826-2255. For details, call 1-800›
M1elnto111eomp1tlblllry lneludHM1elntoshll , llx, UcxandSE/30. 

FONE-NEC. And in Canada, call 1-800-268-3997. 
0198!JNEC T1cnno1og1ea.lnc 

NECCircle 177 on Reader Service Card 
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North American retail sales of 
softwa re increased to an estimated 
$993 million fo r the fi rst quarter of 
th is year, according to fi gures 
released by the Software Publishers 
Association (Washington, DC). That 
represents an increase of 25 percent 
over the same peri od in 1989, the 
SPA says. Sales of Mac in tosh 
software were up 37 percent, whil e 
MS-DOS software sales increased 24 
percent, according to SPA fi gures. 
Word processors were the largest 
and fas tes t grow ing category fo r the 
period , show ing 88 percent growth . 
"This quarter's resul ts , with an 
overa ll grow th rate of33 percent for 
domestic and international sa les, are 
in marked contras t to las t year, 
which had a growth rate of about 12 
percent ," sa id SPA research director 
Ann Stephens. "Since the larges t 
growth is in the ' bread and butter ' 
category of word process ing, thi s 
seems to indicate a healthy software 
market that we thin k will continue ." 

Hoteliers, take heed : As on-the­
road compu ting becomes more com­
monplace, bus iness travelers are 
lookin g fo r rooms that accommodate 
their communicati ons needs. They 
want to be able to just plug in the ir 
modems and not have to fi ddle with 
the phone wiring. Nearl y 90 percent 
of the companies poll ed by the 
Electronic M ail Association said 
that "pre-knowledge of in- room 
computer communications" would 
be an important facto r in pick ing a 
hotel, the EMA says. " Many 
business people s imply won ' t accept 
a room with a hard-wired telephone 
and no access jack ," said Peggy 
Pisani , head of the EMA 's commit­
tee on the subject of hotel/motel 
compu ter-aided communications. 

The Video E lect ronics Sta nda rds 
Association (San Jose , CA) has 
adopted a standa rd refresh rate of 
72 Hz fo r di splays with 800- by 600­
pixel reso lu tion. Thi s refresh rate is 
higher than that of mos t current 
monitors and will result in a steadi er 
display with less fl icker, which 
should reduce eye stress in users. 
Members ofVESA include Panacea, 
Wes tern Digital, Everex, HP, Intel, 
A TI Technologies , Headland , Chips 
& Technologies, Mitsubishi , Genoa, 
Tandy, NEC, and Will ow . 

2 uses the character-rendering tech­
niques developed fo r Adobe Type 
Manager, all ow ing a two- to threefo ld 
improvement in tex t rendering speed 
and better-l ooking small text. 

Level 2' s memory management 
system fea tures a single "memory poo l" 
fo r storin g fo nts and PostScript routines 
as we ll as workin g memory fo r storin g 
the generated image. In Level I , 
memory was segmented into separate 
areas for fo nt storage, code storage, and 
working memory. This was not an 
efficient way to use memory, and often 
very large or complex images would 
cause memory overfl ow errors in Level 
1. Level 2 resolves thi s. In addition, the 
new management technique is supposed 
to be more efficient in recla iming 
memory used on previous pages . 

Of primary importance to printing 
and publishing operations is Level 2 ' s 
full support of commercial color 
standards, such as the CMYK (cyan, 
magenta , yellow, black) color model. 
Us ing thi s model, PostScript color on 
the screen will appear the same, at least 
theoreti cally, on the printer. 

So what does thi s all mean to the 
user? First, it will not mean anything 
immed iately. Developers just got the 
new version in June, so applicati ons 

won ' t show up until early 199 1. Second, 
Level 2 applicati ons will not run on 
Level 1 prin ters, which means that there 
will be little hard ware support for Level 
2 until printer and other output device 
manufacturers upgrade their machines 
to use RO Ms that support Level 2. 
Prin ters and other devices that have 
removable ROMs (e .g ., the Laser Writer 
II NTX) wi ll be ab le to eas il y upgrade to 
Level 2. 

Adobe says it will make much of the 
info rmation about Leve l 2 public. Thi s 
leads to an obvious question: Can 
someone use thi s info rmation to create a 
clone that would effectively duplicate 
the fea tures in Level 2? Probably not. 
As Adobe officials are fo nd of say ing, 
giving someone all the parts to a 
Corvette doesn ' t mean he or she can 
build a Corvette. 

PostScript Level 2 won' t have a 
major impact on desktop publishing for 
a couple of years. In the long term , 
however, Level 2 will mean improved 
performance fro m PostScript printers 
and smaller memory requirements, 
which could drive down the prices of 
those printers. Level 2 will also make it 
easier to have PostScript fil es printed at 
commercial printing shops. 

- Nick Baran 

New TIGA Will Bridge Graphics Gaps 

T he new version of the Texas 
Instruments Graphics Architecture 

(TIGA) could make moving fro m a 
VGA board to one with higher reso lu­
ti on as easy as go ing from EGA to 
VGA. All the muddle over 851 4/A, Tl's 
340x0 graphics processors, and Super 
VGA won ' t matter. 

TIGA provides a standard application 
program ming interface fo r soft ware to 
address Tl 's 340x0 processors without 
hav ing to use custom drivers for each 
graph ics board . TIGA operates inde­
pendently of resolution, color depth , or 
pi xel size, and it can be ex tended 
th rough user-developed primi tives that 
are dow nl oaded to the graphics proces­
sor at run time. 

TIGA 2.0, which is scheduled to be 
ava il ab le in the third quarter, will show 
improvements in performance and 
capabilities, but the most significant 
change will be support for VGA, for 
lower-resolu tion graphics modes, and 
for IBM ' s 85 14/A Applicati on Inter­
face .TI-based graphics boards running 
under TIGA will be able to emulate 
VGA or 85 14/A graphics boards. The 
user will still be able to run old pro­

grams that support onl y VG A; the 
signals are " passed through" from the 
VGA controll er to the 340x0 and output 
to the same monitor used for higher­
resolution applications. Applications 
written to work on the 8514/ A can 
execute unchanged on a 340x0. 

TI has a new VGA in terface chip 
des igned spec ifica ll y to work with the 
340 10 processor. The TI 34092 links a 
340 I 0 and a VGA contro ller on a single 
board (the same thing has typically been 
done until now using di screte logic) so 
that it can run in TIGA, 85 14/A, and 
VGA (or lower) modes . Hav ing an off­
the-shelf chip perform thi s interface will 
make it eas ier fo r graph ics board 
des igners to incorporate both VGA and 
340 10 on their cards. A VGA interface 
chi p fo r the 34020 is supposed to be 
ready later thi s year. 

Combining a TI graphics processor 
and a standard VGA chip set means 
some of the hardware is redundan t. One 
of Tl ' s European units is developing a 
board-l evel product, currentl y called 
Cessane, as a more efficient altern ati ve. 
Cessane is designed to go on graph ics 

co/l/ i11ued 
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Dariana Technology Group (Buena 
Park , CA) is readyin g Windows 3.0 
and Macintosh versions of System 
Sleuth, its DOS program for 
analyzing and di agnosing a computer 
configuration. System WinSleuth , 
which the company hopes to ship 
thi s month , will ferret out info rma­
tion about hardware and software 
configurati ons, attached peripherals, 
and memory. Deve loper Dav id 
Seifert said he is putti ng everything 
fro m the DOS program in to 
WinSleuth , except where the use of 
protected mode will interfe re. 
WinSleuth might not be able to fin d 
out as much info rmation abo ut areas 
like interrupts as System Sleuth does. 
MacS leuth , still in the preliminary 
stage, will prov ide information about 
AppleTalk and the devices connected 
to a Mac via AppleTalk and identify 
the type of system, desk accessories , 
INITs, SCSI devices, slots, cdevs , 
and drivers. Both new Sleuths will 
cos t $ 149. 

Less fi lling: CMS E nhancements 
(Tustin , CA) has a new 20-MB hard 
di sk dri ve that weighs onl y 10 
ounces. The 2-inch LiteDrive has an 
access ti me of28 ms and draws less 
than 3 watts of power, the company 
says. Vers ions fo r the NEC Multi­
Speed HD and the Tandy 1400 FD 
se ll fo r $999. 

IBM has s igned a dea l to send thou­
sands of PS/2s to the U.S.S. R. Th e 
computer maker announced that it 
will deli ver "more than 13,000" PS/2 
systems for use in Soviet school s, 
fro m "secondary schools on up. " 
Plans call fo r IB M to shi p "a varie ty 
of diffe rent" 286-based PS/2 
computers with "a variety of 
peri pheral s," said a spokesperson. 

How 'd you li ke to spend hundreds of 
thousands of doll ars courting a 
prospective partner, only to change 
your mind ri ght before mov ing in 
together? That ' s what happened to 
Novell . The company ' s second­
quarter fin ancial statement notes that 
Novell incurred ex penses of 
$400,000 relating to its "attempted 
merger" with Lotus. Novell ni xed 
the deal at the las t minute after its 
directors dec ided they couldn ' t 
accept the corporate board arrange­
ment proposed by Lotus. 

cards and motherboards to provide both 
TIGA and VG A with minimum overl ap. 
It employs a spec ial VGA chip set that 
uses a TI graphics processor to perform 
some fun ctions normall y built into the 
VGA chips. 

"VGA is what everyone ' s us ing 
today ," said Scott Huckaby, marketing 
program manager fo r Tl ' s computer 
video products group (Houston, TX). 
"We had to offer it. " 

The company has also enhanced 
TIGA with support for high-speed video 
RAM and the TI 34082 FPU. TIGA 2.0 
will take full advantage of the 34020 
instructi on set. And, fo r the first time, it 

will work with DOS extenders, includ­
ing the DOS Protected Mode Interface 
used in Microsoft Windows 3 .0 and 
other products. 

TIGA 2.0 promi ses to make moot 
much of the di scuss ion over 851 4/A, 
TIGA, and Super VGA. If TIGA 2.0 
does what it promises, it may no longer 
matter which graphics board you have 
in your sys tem: The graphics interface 
will be smart enough to adapt itself to 
your hardware, and you ' ll be able to run 
pract ically any application at the highest 
resolution that it can handle, all through 
a single graphics board . 

- Andy Reinhardt and R ick Cook 

National Semiconductor's New Chips 
Will Bring Multipurpose Imaging Devices 

N ati onal Semiconductor (Santa 
Clara, CA) has launched a range of 

new 32-bit microprocessors tailored to 
controlling imaging periphera ls. The 
new em bedded processors are designed 
to make it easy fo r manufac turers to 
integrate printers, scanners, fax 
machines, terminals, and even vo ice 
mail in to a s ingle system. A company 
offic ial said new products that incorpo­
ra te the chips will probably start 
shipping late thi s year. 

The NS32FX 16 Imag ing/Signal 
Processor is a fl ex ible chip des igned fo r 
use in all Gro up 3 fax machines, as well 
as in page printers and combined 
imag ing dev ices. It has a built- in dig ital 
signal processor module and can be 
programmed to perfo rm all the fun c­
ti ons of a fax machine, laser/fax, 
Pos tScript printer, and data modem or 
fax modem, as well as other similar 
peripherals. It can also be programmed 
fo r di gital voice recording and used as 
the basis of an offi ce vo ice-mail system. 
The chip can perform other fun ctions 
li ke im age enhancement , error correc­
ti on, and data encryption. 

The new NS32CG 160 Integrated 
System Processor is optimized for use 
in periphera ls such as monochrome and 
co lor page printers, graphics terminals, 
and scanners. It 's an ex tension of the 

current NS32CG 16 chip , adding a fast 
16- by 16-bi t mul tipl ier, a two-channel 
DMA controller, three programmable 
timers, and a BitBlt unit (for manipulat­
ing bit-map images). 

The third new chip , the NS32GX320 
High Performance Integrated System 
Processor, is in some ways sim ilar to 
the NS32FX 16 but can perform all the 
same fun ctions concurrently. It is 
capable of acting as a Printer Command 
Language or PostScript printer, scanner, 
fax machine, modern , and voice 
digitizer simultaneously. National 
Semiconductor sees the NS32GX320 
be ing used for very fas t imag ing page 
printers, intelligent terminals, solid-state 
voice mail , phone answering, and 
fax ing, as well as for integrating a 
number of these functions into a single 
unit. National Semiconductor says that a 
laser printer controlled with thi s chip 
will operate from six to 10 times fas ter 
than Apple ' s LaserWriterIINTX. 

Nati onal Semiconductorofficials say 
that a PC board , about half- slot size, 
built using the NS32GX320 could 
deliver PostScript hard copy, PostScript 
visual di splay, graphical output, data 
transfer, and vo ice record ing. 

The new chips are scheduled to be 
avail able in the fo urth quarter. 

-Owen Linderholm 

TELL US WHAT YOU'RE UP TO. BYTE readers are often our /J est source of 
inside information. If you, your company, or your research group is working on a 
new technology or deve loping products that will significantly affect microcomputers 
and the way people work with them , we'd like to hear about it. Phone the BYTE 
news department at (603) 924-9281. Or send a fax to (603) 924 -2550. Or write to 
us at One Phoenix Mill Lane, Peterborough, NH 03458. Or send E-mail to 
"micro/Jytes" on BJX or to "BYTE" on MCI Mail . An electronic version of 
Micro/Jytes, offering a wider variety ofcomputer-related news on a daily basis, is 
available on BIX. 
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LETTERS �

for playwrights and for other authors of 
traditional copyright-protected works. 
Indeed, the great benefit of copyright 
protection for computer programs is that 
it subjects the rights and obligations of 
program authors to being sorted out 
under a framework that is a well-under›
stood part of the society in which we 
live. That framework is not yet well ›
understood by many programmers, per›
haps, but then that’s why I wrote Soft­
ware, Copyright, and Competition. 

In or.e respect, Kenner ’ s piece is part 
of the problem. Drawing an analogy be›
tween user interfaces and gear-shift pat›
terns and dashboards throws the "look 
and feel " issue into a hardware context, 
where it does not belong. User interfaces 
are not like gear-shift patterns and dash›
boards. They are more like the conversa›
tion between Hamlet and his two friends, 
alluded to by Kenner: a predetermined 
dialogue, written in advance to be played 
out anywhere, at any time, but only ac›
cording to the prescribed script. That 
users want to learn that script only once 
is no more surprising than that actors do 
not want their lines to change with each 
performance. It is certainly not an argu›
ment, though, for freezing the technol›
ogy at today’s levels by allowing unre›
strained duplication. One universal truth 
about user interfaces is that they are not 
as good as they should be, and we should 
be encouraging innovation, not a form of 
expropriation. 

Anthony L. Clapes 
White Plains , NY 

Hardware (the gearbox) is what you can 
handle; software (the H-pattern) is what 
you think your way into. So user inter­
faces are like gear-shift patterns: They 're 
what you get used to, never mind what 
hunks of iron are doing down under the 
floor. For you, "encouraging innova­
tion " would force every car manufac­
turer to establish a different pattern, lest 
the inventor ofthe H-pattern sue him for 
pursuing "a form ofexpropriation. " 

-Hugh Kenner 

C Browser for 6.0 
I read Jon Udell’s Short Take on Micro›
soft C 6.0 (March) with great interest. 
However, I would like to point out that 
Sbrowse, our fully interactive source 
code browser, has been available since 
last year and does not have the major de›
fect that Udell complained of; it works 
on compiled, uncompiled, or even un›
compilable code, as well as on proqram 
fragments and complete programs. It 
works not only with C, but also with 
C + +, Lex, and YACC. It works under 
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DOS, Unix, Xenix , AIX, Ultrix, and 
HP-UX. And it integrates with any editor 
you ’ re fond of using. 

Ann Winter 
Marketing Manager 

Paul Siegel Computer Enterprises, Inc. 
Port Jefferson, NY 

Benchmark Silliness �
The art of benchmarking marches on! �
Apropos of your groundbreaking BYTE �
On-Going Utility in Space (BOGUS) test �
suite (Stop Bit, April), I would like to in›�
form you and the BYTE readership of a �
benchmark suite that I have just com›�
pleted. �

My extensive research has determined 
that the usual Whetstones , Dhrystones, 
and Rhealstones are simply not suitable 
metrics in many situations. My new suite 
is designed to test embedded micropro›
cessors in automotive applications , and it 
generates stati stics called Rholling›
stones. The suite is currently optimized 
for vehicles with steel wheels . Other ver›
sions will be available "real soon now." 

Barry Cohen 
Brooklyn, NY 

Attention, VGA Shoppers 
Regarding the excellent article by Stan›
ford Diehl and Howard Eglowstein ("A 
VGA on Every Desk," March) , I have 
only this to say: Come on, fellows , give 
us a break. 

I have been wanting to buy a monitor, 
so, armed with your recommendations, I 
began looking for the best place to make 
the purchase. Based on my search, I con›
cluded that the best monitors are not even 
sold in this country. 

To find the Mitsubishi XC1429CH 
and the Tatung CM-1296, I checked 
every advertisement in BYTE and other 
computer magazines without success. 
Several mail-order firms sold Mitsubishi 
monitors, but not that model. None sold 
Tatung monitors. I even tried phoning 
the toll-free number you listed for Ta›
tung, but it had been disconnected . 
Where can I buy the two best monitors? 

Frank M. Loos 
Libertyville, IL 

Mitsubishi 's customer-support staff will 
provide names and telephone numbers of 
dealers selling the XC1429CH in your 
area. Dial the main number, listed in the 
Product Focus, or reach customer sup­
port directly by dialing (213) 217-5732. 
Mitsubishi does not hqve a toll-free 
number. 

The toll-free number that we listed for 
Tatung has indeed been disconnected, but 
readers can locate dealers by calling 

(800) 829-2850 or the main number 
listed in the Product Focus. A call to 
Laser Computer at the number that we 
listed will put readers in touch with an op­
erator who can locate dealers ofthe Laser 
6448. Laser Computer does not have a 
toll-free number, but, fortunately for 
you, you and Laser Computer are within 
the same area code.-Stanford Diehl 

I enjoyed "A VGA on Every Desk" im›
mense) y. It could not have come at a more 
perfect time. I was in the market to buy 
my first VGA monitor. The BYTE Lab’s 
preciseness regarding detail is what com›
puter engineers like me are looking for . 
With the never-ending flow of VGA mon›
itors, we need all the information we can 
get. This is almost an impossible task, 
because most of us cannot afford a lab 
with all the test equipment required to 
analyze monitors. 

There appears to be a conflict in fig›
ure 1 of the review, however . Diehl and 
Eglowstein state that the Quimax DM›
3114 and the AST ASTCVGA posted the 
best convergence, but the figure shows 
that the Quimax and the CTX CVG-5432 
have the best convergence . Which is 
correct? 

Gerald L. Penhollow 
Largo, FL 

Unfortunately, the caption incorrectly 
identified the leaders in convergence pre­
cision. The CTX CVG-5432 was, in fact, 
second only to the Quimax DM-3114, as 
shown in the bar graph. -Stanford Diehl 

The authors of"A VGA on Every Desk" 
seem to have confused pixels with phos›
phor dots. The article also suffers from 
confusion between the monitor and the 
display adapter, and between the format 
of the adapter and the resolution of the 
monitor. 

The electron beams in a CRT are di›
rected by the deflection yoke coils, 
which are driven by the horizontal and 
vertical oscillators. These oscillators are 
controlled by the synchronization signals 
from the display adapter. The electron 
beam draws lines across the face of the 
tube. It is only the modulation of the 
video signals by the display adapter that 
divides this line into pixels. 

The article states , "If a monitor has 
fewer than 640 groups of RGB dots, a 
pixel will span more than one physical 
group, giving a grainy appearance. Gen›
erally, the closer together the phosphor 
dots are, the better the display." 

These two sentences contradict each 
other. The smaller the dot pitch, the 
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BORLAND Summer Sale is On! �

BORLAND ... the Leader in Object-Oriented Programming 

rJur6o C++ 

Turbo C++ and Turbo C++ Professional are the 
hottest new products this summer-and 
Programmer's Paradise has super introductory 
prices! We've filled the beach house with these 
and other outstanding products from Borland. 
Order today while our summer supplies last! 

Borland Product Line 

LIST OURS 
Eureka: The Solver 167 117 
Paradox 3.01 725 509 
Paradox Network Pack 3 .0 995 697 
Paradox 386 895 625 
Paradox Engine (C vers ion) 495 349 
Q uattro Professional 495 329 
Refl ex 2.0 250 175 
SideKick Plus 1.0 200 139 
Sprint: The Word Processor 200 139 
Turbo Basic 1 .1 100 69 
Turbo C++ 200 109 
Turbo C++ Professional 300 159 
Turbo C 2.0 100 69 
Turbo Debugger & Tools 150 99 
Tu rbo Pasca l 5.5 150 99 
Turbo Pasca l 5.5 2nd Edi tion 250 169 
Turbo Prol og 2.0 150 105 
Turbo Toolboxes 100 69 

Borland's new Turbo C++ supports the de facto VROOMM dynamically loads and unloads modules 
industry standard for object-oriented programming on demand in the running application. Just select 
(OOP) in C; AT&T's C++ 2.0 specification. Turbo the application code you want to overlay, and 
C++ is the first Turbo-charged C++ native code VROOMM does the rest! 
compiler and also compiles your existing ANSI C 

Turbo C++ is available separately, or combined code. And the new Programmer's Platform allows 
with Turbo Debugger & Tools 2.0 in Turbo C++ you to integrate the tools of your choice. 
Professional. 

Take advantage of Borland's VROOMM, Virtual 
Runtime Object-Oriented Memory Manager to TurboC++ List: $200 Special· $109 
write programs that break the 640K memory 

Turbo C++barrier. Unlike conventional overlay managers 
that require static and inflexible overlay structures, Professional List: $300 Special· $159 

rJur6o Pasca{5.5 

Turbo Pascal 5.5 makes Object-Oriented Programming easy. 
Version 5.5 takes you from structured programming to Object­
Oriented Programming step-by-step . Now you can learn OOP in 
the comfort of the fa miliar Turbo environment. All the object­
oriented terminology and concepts you learn from Turbo Pascal 
5.5 can be applied to C++. 

Turbo Pascal 5.5's object-oriented 

TURBO 
PASCAL 

extensions feature dynamic and 
static objects , virtual and static 
methods, constructors, destruc­
tors, and object constants. 

Turbo Pascal 5.5 is available 
separately or combined with 
Turbo Debugger & Tools in 
Turbo Pascal 5.5 2nd Edition. 

Turbo Pascal 5.5 
List: $150 Special· $ 99 

Turbo Pascal 5.5 2nd Edition 
List: $250 Special· $169 

rJur6o 'Debugger & rJoo[s 2.0 

Borland has redefined optimi­
zation with Turbo Debugger 
& Tools 2.0, which includes 
Turbo Debugger 2.0, Turbo 
Pro fil e r 1.0 , a n d Turbo 
Assembler 2.0 . 

Turb o De bu gge r o ffe rs 
reverse execution to undo 
statements and instructions. 
Debug any s ize program. 
Turbo Profile r measures your 
p rog ra m a nd g ra phica ll y 
shows you w here time is 
spent, how many times a line 
is executed , what files are 
accessed most often, and more. Turbo Assembler 2.0 is a 
multi-pass assembler that is 3 times faster than, and fully 
compatible with , MASM. Turbo Debugger & Tools 2.0 
works with most compilers, including Microsoft C. 

Turbo Debugger & Tools 2.0 
List: $150 Special· $99 





ASK BYTE 

disk drive (SyQuest Technology’s 
SQ555, when it comes on the market in 
IBM-compatible form), a second video 
monitor for desktop publishing, perhaps 
a CD-ROM drive, and an external 31/2›
inch floppy disk drive. Since no manu›
facturer likes to use the first slot any›
way-the one nearest to the power source 
(I wonder why?)-l’m fast running out of 
available slots . 

I inquired about an exterior expansion 
chassis, but people tell me that there 
"ain’t no such animal." Delving back 
into my old magazines, I found an ad 
from PC Horizons in Santa Ana, Califor›
nia, for just such a chassis for $450, and I 
distinctly remember another ad concern›
ing the Butler expansion chassis, but I 
can’t find that one anymore. 

I suppose that a lot of other people 
have the same problem I do . Why doesn’t 
anyone mention an external expansion 
chassis as a possible solution, or doesn’t 
it work properly? If it does, where can I 
get a good one? It would help if you 
would mention more fax numbers for 
correspondence with your different ser›
vices from other countries. 

Paul Verbinnen 
Winksele , Belgium 

You appear to be bucking the trend to­
ward smaller-footprint computers. There 
are indeed expansion chassis available 
for your AT. One source is Industrial 
Computer Source (4837 Mercury St., San 
Diego, CA 92111, (619) 279-0084, fax 
(619) 541-1138). The company offers a 
wide variety of chassis and computers 
suitable for industrial or heavy-duty use. 
Its 7600 Series ofexpansion chassis have 
both 12-and 15-slot XTIATpassive back­
plane buses, interface cards, and their 
own power supplies. This should give you 
enough slots to go wild. -S. W. 

Proper Ground 
What is the proper ground for a personal 
computer and its peripheral equipment? 
Should the electrical circuit for the com›
puter equipment be grounded separately 
from the rest of the building’s electrical 
system? 

On farms, electrical systems often 
have a poor ground, and arc welders, 
electric fence chargers, and large motors 
share the same transformer with office 
equipment. What effect would that have? 

Bruce Roorda 
Craig, MO 

The type of equipment that you mention 
could cause a host ofproblems for micro­
computers hooked into the same line. Arc 
welders and motors, especially, are likely 
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to generate potentially haz.ardous electri­
cal noise. 

You need to electrically separate the 
computer equipment from the heavy ma­
chinery at your site. An isolation trans­
former placed between the supply line 
and your computers is the proper device 
for this task. The transformer offers two 
benefits: It eliminates common-mode 
(neutral to ground) noise and cuts off 
high-!requency normal-mode (line to 
neutral) noise. 

Isolation transformers are included in 
power-line conditioners, which also con­
tain filter capacitors and metal-oxide va­
ristors for additional normal-mode pro­
tection. You may want to shop around for 
a line conditioner to keep your equipment 
and data secure. For additional informa­
tion, see "PC Power, Part 1: Power Pro­
tection " (October 1988 BYTE).-S. A. 

Library in Your Pocket �
Is there a directory of low-cost CD›�
ROMs? How can I obtain a list of possi›�
ble applications for use at an elementary �
school? �

Bob Kammer 
Ledyard, CT 

Contact the Bureau of Electronic Pub­
lishing (P.0 . Box 43131, Upper Mont­
clair, NJ 07043, (201) 746-3031) and re­
quest its latest catalog ofCD-ROM titles. 
The list is quite extensive, and the cost of 
a given CD-ROM depends on the infor­
mation it carries. Some ofthe CD-ROMs 
of public domain applications and data 
cost only $99. -R. G. 

IBM-Compatible Security 
In regard to the security software Em›
power I and II for the Macintosh (What’s 
New Regional, April), does the same 
company offer similar software for the 
PC? Do any other companies offer such 
security software for PCs? My goals are • 
to keep anyone from accessing my hard 
disk, to keep anyone from bypassing or 
terminating a batch file in operation, and 
to keep people from accessing hard disk 
files even if they boot from drive A (the 
floppy disk). 

Amadeo M. Leira 
Mamaroneck, NY 

Magna Corp. does not make a PC version 
ofEmpower. Two products co.me to mind 
that would probably meet your require­
ments: PC Watchman (Harcom Security 
Systems Corp. , 130 William St., New 
York, NY 10038, (212) 766-1802) and 
PCIDACS (Pyramid Development Corp., 
20 Hurlbut St. , West Hartford, CT 
06110, (203) .953-9832). Both install di­

rectly on the hard disk drive, and after 
you enter your user name and password, 
the system grants you access to specific 
applications and subdirectories. 

You or a system administrator decides 
who can access what information. Flop­
py disk drive boot protection comes from 
the software's cleverly modifying the 
standard partition table so as to fool a 
bootable DOS disk into thinking that you 
no longer have a hard disk drive. -H. E. 

Around the World 
I would like to know more about Tymnet 
and how to access the network in Europe. 
Could you print an address, fax number, 
or telex number so that I can get in touch 
with Tymnet myself? Also, could you 
please tell me more about BIX? 

D. Lockey 
Ugchelen, The Netherlands 

You should be able to find out what sort of 
direct support Tymnet provides in The 
Netherlands by contacting BT Tymnet 's 
Benelux Support Center in The Hague; 
the phone number is (31) 703-820-044. 

If that route doesn't work, you could 
access Tymnet via Datanet-1, run by 
PTT-Telecom-RV. It can be reached 
through Telematics Systems and Services 
(P.O. Box 30150, 2500 GD's Graven­
hage, The Netherlands) . 

Finally, if you want to know more 
about BJX, you 'LL find what you 're look­
ing for in any recent issue ofBYTE. Just 
check the reader service box for the BIX 
listings in the table ofcontents. -R. G. 

FIXES �

� The correct prices for the Amiga 3000 
("Commodore Sets Course for Multi›
media," May) are $3299 for the 16-MHz 
version and $3999 for the 25-MHz ver›
sion. Both models come with a 40-MB 
hard disk drive. 
� The AST Premium 386/33 that was 
covered in "The Fast Keep Getting 
Faster" (May) had a 300-MB hard disk 
drive. 
� The cumulative Unix benchmark in›
dex for the Personal Iris Turbo worksta›
tion ("Personal Iris: The Dream 
Maker," July) should be 14.2. 
� HanZon Data, whose Postscript con›
troller BYTE reviewed in the June issue 
("Fast Fonts : Postscript Gets Turbo›
charged") has gone out of business. 
� In the article "Consortia: High-Tech 
Co-ops" (June), photos 1 and 3 were in›
advertently switched. � 



Standard features are better than ever’ 

BSOcps/240 lp , 
And It Runs .. . 
And Runs ... And Runs . 
The fastest serial dot matrix 
printer on the market today’ 
The all new 850XL offers a world of benefits! 

� Lightning fast at 850 cps (240 lpm throughput) 
� Continuous printing capabilities with no overheating 

or unnecessary downtime’ 
� Over 300 local service centers nationwide to keep 

your jobs running day and night’ * 

The waiting game is over, as the 850XL takes 
on mountains of data, round the clock, with no duty 
cycle restrictions 1 Any printing application you need 
is handled with rapid-fire reliability: 

� Data Processing � Bar Codes � Labels 
� Financials � Spreadsheets � Graphics 

� Near-letter Quality 
•call for availability in yo ur area. 

� 5 to 18.2 Pitch Printing � SK Data Buffers 
� Front Panel Menu � Serial & Parallel Ports 

Programming � Convenient Front & 
(No DIP Switches) Bottom Paper Feed 

� Quieti zed Enclosure � Full International 
� �EPSON, DEC, and IBM Character Set 

ProPrinter XL Emulations 

OTC ... An American Winner! 
Call today for more details. 

1-800-4-0UTPUT (8 am - 5 pm PST) 
(468-8788) 

E. 9922 Montgomery Drive. Suite #6 
Spokane. WA 99206-4199 
Telex #15-2269 OUTPUTSPOK 
Fax (509) 922-474 2 

Output Technology Corpora1ion BV • Saturnusstraat 25 2 t 32 HS Hoolddorp • The Netherlands (509) 926-3855 
1-800-468-8788 Call me, I'm interested: Circle 300Telephone: (31) 2503 32599 � Telelax: (31) 2503 39555 � Telex: (844) 20000 REF: MMC27:NLX505 
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