








never set foot in a computer store. 

Instead, you deal direct. You 

talk with a computer expert who 
can offer sound advice. Someone 
who can help you configure a 

system that not only meets your 

needs, but meets them for about 
35% less than you’d pay a retailer. 

WE COME WHEN 
WE’RECAWD. 

One of the things that very 
clearly sets a Dell system apart 

from other computers is not just 
how they’re sold but how they’re 
supported. 

Overkill was one description 
used in a PC Week article. 

Perhaps. But then, we think 
you’ll agree, when something 
goes wrong, you want all the 
help you can get, right? 

Which is why every Dell 
system comes with self›

diagnostic software and a toll›
free technical support line. 
We’re able to solve 90% ofall 

problems right over the phone. 

The other 10% receive next›
day, deskside service. Thanks to 

our new alliance with Xerox 
Corporation. 

And you get all this help for 
a full year-whenever you need 

it-at no extra charge.6 

As you’ve probably guessed by 

now, one of the things that drives 

us most is customer satisfaction. 

, 

So we’d like to give you the 
ultimate guarantee: Try a System 
310 in your office for a month. 
Run your toughest applications. 
Put it through its paces, at your 
pace. Ifyou’re not completely 
satisfied, send it back anytime 

within 30 days. And we’ll refund 

your money. No questions asked. 

MAYBE YOU 
SHOULDN’T BUY 
ONE AmR ALL. 

No matter how many reasons 
we give you to buy a Dell system, 
sometimes it makes more sense 

to lease one instead. Whether you 
need a single computer, or an 
entire office full, leasing is just 
like 100% financing. So you don’t 
tie up working capital. Or credit 
lines. Ofcourse, there can also 
be tax advantages as well. 

And just as we can custom 
configure your computers, we can 
see to it you get a custom designed 

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

It’s just another example of 

why over half the furtune 500 
companies now own or lease Dell 
systems. 

And why you may decide that 
from now on, the only place 
you’ll ever go to buy a computer, 
is to the phone on your desk. 

DELL �
COMPUTER �
COR.PORATION �

1D ORDER, CALL 

800-426-5150 
IN CANADA, CALL 800-387-5752 �
IN GERMANY, CALL 06103/701100 �

IN TH_EU.K., CALL0800414535 
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PRODUCTS IN PERSPECTIVE 

65 � What’s New 

97 � Short Takes 
Dell 325, a quality 80386 machine 
Volkswriter 4, an updated 
version from Lifetree 
ComputerEyes, 
Digital Vision offers low-cost 
digitizing on the Macintosh 
DataFinder and ScriptView, 
Paradox helpers from TSR 
Systems and Farpoint Systems 
NeuroShell , a problem-solving 
program from Ward Systems Group 
System Sleuth, 
DTG ’s system utility package 

FIRST IMPRESSIONS 

109 � Cover Story 
The Fastest 80386s Ever? 
by Rich Malloy 
Preliminary tests suggest ALR 
will continue to dominate 
the DOS performance arena. 

114 � Greased Lightning 
byJon Udell 
The Zenith Z-386/33 features 
true 33-MHz performance 
and EISA-ready architecture. 

119 � Computing at Chaos Manor: 
The Hunt for Bad Sectors 
by Jerry Poumelle 
Jerry goes after bad sectors on 
his hard disk drive . 

137 � Applications Plus: 
Then and Now 
in Word Processing 
by Ezra Shapiro 
Mac users are getting word 
processors with "the right 
stuff." Users of other systems 
will benefit by this trend. 

143 � Down to Business: 
Just a Few Fax 
by Wayne Rash Jr. 
How well do personal 
computer fax boards work 
with tabletop models? 
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EDITORIAL • Fred Langa 

CHECKING Our 
THE NEW 80486 
AND68040 

A first look at these 
two new chips reveals 
amazing similarities and 
strange differences 

A
t Spring Comdex in Chicago in 
April, Intel finally took the 
wraps off its long-awaited 
80486, just days after Motorola 

announced its latest powerhouse, the 
68040. (For additional details on both of 
these new chips, see our Microbytes 
story on page 13 .) 

Both chips were worth waiting for. 
They are blazingly fast (with reported 
speeds in the low to mid teens of million 
instructions per second), both contain 
roughly 1.2 million transistors, both are 
packaged in ceramic pin-grid array car­
riers of roughly the same size (slightly 
larger than the current 80386 and 68030 
carriers), and both employ similar inter­
nal architectures: They each combine 
several functions that previously had to 
be handled by separate chips . 

You can think of the 80486 as a device 
that combines an enhanced 80386 CPU, 
an enhanced 80387 FPU , a memory 
management unit, and an SK-byte cache 
and controller-all on one chip. Simi­
larly, the 68040 places on one chip an en­
hanced 68030 combined with a 68882­
compatible FPU, an MMU, and separate 
data and instruction caches . 

But when you step back from the 
specifications, some basic differences 
appear-differences that may have more 
to do with Motorola and Intel than with 
the chips themselves . 

For example, a number of the compa­
nies that were at Comdex already had 
early samples of the 80486: We saw two 
working 80486-based machines and one 
separate 80486 motherboard. Although 
Motorola beat Intel's announcement by a 

few days, we've seen no working 68040 
computers, and not even any sample 
chips . It 's strange-and a little disturb­
ing-to see how far along 80486 system 
development is and to see nothing on the 
68040 side. We'll bring you news of 
68040 systems as soon as we learn of 
them , but for now, let 's look at what does 
exist. 

IBM's 80486 
The Microbytes story on page 16 pro­
vides details of an 80486-based PS/2 
Model 70 that IBM Entry Systems Presi­
dent James Cannavino showed me less 
than 24 hours after Intel's official rollout 
of the 80486 . The story also tells you 
how IBM did it- but the bottom line is 
that IBM engineers had an 80486 run­
ning DOS , OS/2 , and AIX in an amaz­
ingly short time . Best of all, they ran 
roughly twice as fast as on a similarly 
clocked 80386 machine . 

While this was a "technology demon­
stration" and not a product announce­
ment , it still represents an engineering 
tour de force for both Intel and IBM : De­
spite the fact that we were seeing a raw 
prototype unit running a brand-new pro­
totype chip, everything ran smoothly. 
The prototype daughtercard itself was 
uncommonly neat, clean, and almost 
jumperless. (I've seen messier boards in 
off-the-shelf hardware from some other 
manufacturers .) 

Intel's Box 
Intel also demonstrated an 80486-based 
computer but took a very different tack: 
It showed its new chip powering a ge­
neric AT box from which all identifying 
markings had been removed . Because 
the AT-style box Jacked a separate CPU 
carrier, Intel installed the 80486 via two 
large add-on boards: a daughterboard 
that lay flat, parallel to the motherboard, 
and a "granddaughterboard" (which 
actually carried the 80486). The grand­
daughterboard plugged into the daugh­
terboard ; the daughterboard plugged 

into the AT's motherboard . We 're not 
talking slick here . 

Like IBM , Intel hastened to point out 
that its 80486 system was not a real prod­
uct, but merely a technology demonstra­
tion . But while IBM 's demonstration was 
clean and well developed , Intel's was 
large and clunky. Also, it was heavily 
populated with custom PLDs (program­
mable logic devices) and with numerous 
empty sockets. 

This was all a little surprising. Since 
Intel provides motherboards and entire 
sys tems for OEMs , it shouldn't have 
been all that difficult for the company to 
produce something closer to IBM 's ap­
proach . It 's hard to reconcile the ele­
gance of the chip itself with the raw qual­
ity of Intel's demonstration system. It's 
also hard to understand in light of what 
Cheetah was able to do. 

Texas Gamblers 
Cheetah-a small Texas company known 
for its high-speed motherboards-took a 
wild gamble on the 80486. Unlike IBM, 
it had no inside track to confidential 
prerelease information (after all, IBM 
owns a piece of Intel) . Unlike Intel, 
Cheetah doesn't own the chip specifica­
tion . But Cheetah does have a ton of ex­
pertise and a fair helping of Texas-size 
confidence. It designed a motherboard 
for the 80486 based on nothing more 
than its best guesses as to what the chip 
would be. 

Its gamble paid off, and the mother­
board that Cheetah brought to Comdex 
was well suited for the 80486. About the 
time you read this, the company's first 
production 80486 motherboards should 
be leaving the factory, which gives Chee­
tah a shot at being the first company with 
a marketable 80486 motherboard. BYTE 
is first in line to get a unit, and we'll re­
port our test results as soon as we possi­
bly can. 

-FredLanga 
Editor in Chief 

(BIX name ''flanga ") 
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MICROBYTES �

Staff-written highlights ofdevelopments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTE week reports 

80486, 68040 Open New Season of CPU Power 

This year, spring brought more than 
the return of baseball to the land. 

Right about the time of opening day at 
ballparks all across the country, two 
division champions in the personal 
computer industry, Intel and Motorola, 
introduced microprocessors that could 
triple the performance of IBM PC›
compatible systems, Macintoshes, and 
Unix workstations as well. The new 
S04S6 and 68040 processors from 
Intel and Motorola are certainly 
significant landmarks in terms of 
processor design. But before getting 
too excited about nitro-burning 
desktop computers, remember that 
there’s some question about whether 
other system components, such as 
memory, can keep up with the blazing 
clock speeds . It takes more than a fast 
CPU to make a fast computer. 

After more than a year of specula›
tion, Intel finally released details of its 
S04S6 processor at Comdex in 
Chicago. The newest member of the 
SOSS family of processors will be ap›
proximately two to four times faster 
than the S03S6. Some microprocessor 
experts say the S04S6 is the first com›
plex instruction-set computer (CISC) 
chip to challenge RISC chips in per›
formance. Intel also officially intro›
duced the 33-MHz version of the 
S03S6, scheduled to be available later 
this year. Computer makers from ALR 
to Zenith announced-in harmony, as 
it were-that they will offer personal 
computers using the new chip. 

The S04S6 handles several functions 
that today are performed by separate 
chips. It’s a combination of an 
enhanced S03S6 processor, an 
enhanced S03S7 FPU, a memory 
management unit, a cache controller, 
and an SK-byte cache. 

The S04S6 could have a profound 
impact on the high end of the personal 
computer industry. In addition to 
vastly increasing the performance of 
these systems, the new chip should 
also lessen the amount of space 
required on the systems’ mother›
boards. Further into the future, 
hardware designers could take 
advantage of the S04S6 ’s capabilities 
for parallel processing, which will 

increase performance further. 
Fortunately for users, the perfor›

mance increase of the S04S6 is not 
obtained at the expense of compatibil›
ity. Intel engineers said in interviews 
with BYTE that the S04S6 is com›
pletely compatible with both the S03S6 
and the S03S7 FPU. The S04S6 does 
have some new instructions, but these 
are designed to be "transparent," so 
that S04S6-oriented software should run 
on S03S6-based machines as well , but 
perhaps not quite as quickly. 

The new S04S6 instructions increase 
performance significantly, but even 
when working with S03S6 instructions, 
the S04S6 performs much faster than 
its older relative. With its on-chip 
equivalent of an S03S7 and an SK-byte 
cache, along with a RISC-style design , 
the S04S6 running at the same clock 
speed as an S03S6 is roughly three 
times as fast. For example, Intel claims 
that the S03S6 at 25 MHz runs the 
Dhrystone benchmark at 13,000 
Dhrystones per second, while a 25-MHz 
S04S6 runs a phenomenal 37 ,000 
Dhrystones per second-as fast as 
some RISC chips. 

Intel has slated several versions of 
the chip. The first two, a 25-MHz and 
a 33-MHz version , will run at 15 to 20 
VAX MIPS, according to Intel. 

Motorola Counters with 68040 
But before Intel could announce the 
S04S6, arch rival Motorola released 
details-although sketchy-about the 
architecture of its upcoming 6S040 
processor. Like the S04S6, the 6S040 
combines CPU, FPU (its instructions 
are code-compatible with the 6SSS2 
FPU), and cache on a single chip. 
According to Motorola, the 6S040 
contains 1,200,000 transistors; the 
S04S6 has 1, 160,000. But the company 
was vague about several technical 
details and would not say when the chip 
will ship or how much it will cost. 

Like the 6S030, the new chip will 
use a Harvard-style architecture-that 
is, separate data and code buses. Each 
bus also has its own on-chip cache, 
which improves performance. On the 
6S030, these caches are 256 bytes; 
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At the same time that Intel an›
nounced details of its 80486 CPU, 
the company also introduced 33›
MHz versions of the 80386 CPU, 
the 80387 FPU , and the 80385 
cache controller, as well as low›
power versions of the 80386SX 
and S0387SX that can slow down 
to 2 MHz to conserve energy (but 
they’re not fully static, so you can’t 
actually stop the clock). 

Prime Computer (Natick, MA) 
says it will help Intel with an ECL 
(emitter-coupled logic) implemen›
tation of the 80486, which the 
company expects could be used in 
multiple modules on a single main›
frame computer and perform at a 
speed of 120 MIPS . Prime said it 
hopes to have the self-cooling 
package done by 1992. 

Amidst the spring barrage of new 
chips from Intel and Motorola, 
Harris Semiconductor (Mel›
bourne, FL) introduced a 25-MHz 
model of the 80286. The Harris 
chip is designed to compete with 
25-MHz versions of the 803S6. 
Harris says that, depending on the 
software the chip is running, the 
80286 can run as much as 20 
percent faster than a 25-MHz 
80386 . The chip costs $142 in 
batches of 1000. 

Apple has a new LaserWriter 
driver (LaserWriter 6.0) that 
supports color Postscript 
printers, such as those from QMS 
and Tektronix. For the first time, 
Apple is supporting laser printers 
that don’t bear the mark of the 
bitten, rainbow-striped apple . The 
new driver, announced at the recent 
NCGA conference, also supports 
halftones and gray-scale images on 
black-and-white Postscript 
printers. 

Toshiba (Irvine, CA) has proto›
typed an 8-megabyte memory 
module that uses Toshiba 

continued 
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4-megabit DRAM chips. With the 
memory module, a T5200 portable 
computer can be outfitted with a 
total of 14 megabytes. The 4­
megabit chips were scheduled to 
start shipping in April, according 
to a spokesperson. 

Developers interested in working 
with the Open Software Founda­
tion's graphical user interface, 
Motif, can now order a copy of the 
Preliminary Functional Descrip­
tion. The 200-page document, 
which costs $30, covers such 
components as the window 
manager and the toolkit. Phone the 
OSF Advance Information Desk at 
(617) 621-8835. 

How to save shelf space: Digital 
Equipment Corp. officials said at 
the CD-ROM conference that they 
have accomplished the goal set for 
them by Bill Gates last year. 
While not naming DEC, Gates 
asked that a particular set of 
documentation that takes up 15 
feet of she!f space be put on a CD­
ROM disk. The VMS 5.1 docu­
mentation and DECwindows 
manuals are now available on a 
disk for $895. DEC plans to move 
its entire documentation library to 
CD-ROM. 

The number of CD-ROM readers 
out there is 171,000, according to 
a study released by research firm 
InfoTech. That might be low 
compared to the number of Elvis 
sightings in the past year, but it's 
four times higher than the number 
of CD-ROM systems in 1987. 
"CD-ROM is a publishing medium 
that has come of age," said 
lnfoTech president Julie Schwerin. 
Last year, about 580 titles were 
available on CD-ROM, she said. 

While demonstrating the new 
versions of Lotus 1-2-3, a Lotus 
official was asked about the 
possibility of Lotus doing a 
Windows version of the spread­
sheet program. "We don't see Win­
dows as a long-term graphical inter­
face for the masses," he said. 

Sony (San Jose, CA) is offering a 
new DAT (digital audio tape­

continued 

Motorola representatives would say 
only that the caches are bigger on the 
6S040. The chip will also have bus­
snooping capability, which is helpful 
in a multiprocessor environment 
where several processors can operate on 
the same set of data. 

Motorola also announced a 50-MHz 
version of its 6S030 CPU. The news 
was designed to upstage Intel's 
anticipated announcement of 33-MHz 
versions of the S03S6 CPU, S03S7 
FPU, and S23S5 cache controller. 

By moving the FPU back onto the 
main processor chip, both Intel and 
Motorola are turning the clock back. 
The two companies are gradually 
returning us to the days before the 
existence of a separate FPU. This 
could be a good move, since the FPU 
has had the effect of dividing users 
into haves and have-nots-those with 
a numeric coprocessor and those 
without. For hardware developers, that 
means no more empty coprocessor 
sockets taking up space; for software 
developers, it means they can write 
code for one system without worrying 
whether the user will or will not have 
the FPU. Of course, the other advan­
tage of having the FPU on the same 
chip as the CPU is that it greatly 
reduces the distance (and time) that 
signals have to travel between these 
two units, resulting in a significant 
boost in performance. 

Along with its own on-chip FPU, the 
Intel S04S6 also has its own cache 
controller and an SK-byte on-chip 
cache. Although the cache is rather 
small, Intel claims that with most 
software, the cache hit rate (the per­
centage of times the processor will ac­
cess memory that has already been 
moved into the cache) is 90 percent. 

RISC, Caching Contribute to Gains 
Intel also says it has employed high­
speed RISC techniques for the most 
frequently used operations. For 
example, when code and data are 
already in the cache, simple instruc­
tions that move data take just one 
clock cycle to execute. On the S03S6, 
the same instructions require two to 
four cycles. And the S04S6's instruc­
tions for calling subroutines are three 
times faster than those on the S03S6. 

The cache is also involved in the 
S04S6's parallel-processing capabili­
ties. When several processors are 
present, each with its own memory 
cache, it's difficult to be sure that each 
cache accurately represents the current 
state of memory. To accomplish this, 

the S04S6 cache controller watches the 
bus to determine when the other 
caches are accessing conflicting areas 
of memory. Other multiprocessor 
features of the chip include multilevel 
cache support, burst bus capability (a 
32-bit burst every clock), and a 
standardized multiprocessor architec­
ture that's designed for any combina­
tion of processors, including the 
S04S6, the S03S6, and Intel's new 
RISC chip, the SOS60. 

The S04S6 shares substantial 
technology with the high-speed 
graphics-oriented SOS60. Although the 
S04S6 doesn't have the SOS60's 
instruction pipelining features, you 
can increase the performance of the 
chip by arranging the instructions in 
certain ways. Intel said it will make 
available a compiler that is optimized 
for the S04S6 and that will rearrange 
instructions in order to speed up 
performance. Even though the S03S6 
and S04S6 are "code-compatible," 
some programmers will have to 
choose between optimizing for the 
S03S6 and optimizing for the S04S6. 
According to Intel, programmers will 
get a 10 percent to 15 percent per­
formance boost from optimizing for the 
S04S6. 

Intel officials said they expect to see 
S04S6-based machines replacing the 
S03S6 in high-performance systems 
such as file servers, but they said they 
see many S04S6s going into multi­
processor systems as well. 

Advance samples of the 25-MHz 
S04S6 should be available to hardware 
developers by this fall, with full 
production by the end of the year, 
Intel officials said. The 33-MHz 
version is scheduled to be available in 
samples at the end of this year, with a 
40-MHz version in 1990 (and 50- and 
60-MHz versions within the next 
couple of years) . It will cost $950 for 
a 25-MHz S04S6 (presuming you buy 
them a thousand at a time) . That's not 
much more than the combined cost of 
an S03S6, an S03S7, a cache controller, 
and an SK-byte cache-and it offers 
three times the performance. 

The performance of the new 
processors is indeed impressive. The 
problem now is coming up with other 
system components that can keep up 
with the CPU. This means faster 
memory and disk 1/0. Advances are 
being made in these areas, but not to 
the extent that microprocessors are 
changing. Clock speed is just part of 
the equation. 
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SEE THE FULL SPECTRUM �
SOTA VGA/16 Delivers It. �

SOTA Technology - apioneer in accelerator board 
technology-now brings high-speed, high-resolution 
graphics to your PC. 

SITTAVGA I 16 is designed to optimize the perfonnance of all 
popular software. Its ’ industry leading 16-bit memory and BIOS 
interface, is designed to take advantage of the extra perfonnance 
offered by 286 I 386 machines. In fact , speed increases of up to 
400 % faster than the IBM VGA are realized. 

In addition to being faster, SITTA VGA I 16 also gives you more 
colors and resolution than IBM VGA. Base configuration in›
cludes 256K of video memory, enough memory for 800 X 600 
resolution with 16 colors. Plus , it’s upgradeable to 512 K›
simply plug in the extra memory chips. With 512 Kyou get 
1024 X 768 resolution in 16 colors or 800 X 600 in 256 colors. 
Software drivers are included for all your popular programs. 

The SITTA VGA I 16 is 100 % VGA hardware compatible and 
runs current programs such as Windows 386 and OS/2 flaw›
lessly. It is also hardware compatible down to register level with 
all pre-VGA standards such as EGA, CGA, MDA and Hercules. 
This means that virtually all existing software will run with the 
SITTA VGA/16-and it insures compatibility with future 
software. 

SOTAVGA/ 16 is a trademark of SOTA Technology. 
All other products mentioned are trademarks of their respecti\'e manufactures. 

Circle 257 on Reader Service Card 

SITTAVGA /16 has two output connectors for full analog and 
digital monitor support - not just analog, as some manufactur›
ers offer. And, since many of today ’s programs require a mouse, 
SITTA offers this option right on the board. No longer do you 
have to compromise an extra slot or sacrifice one of your COM 
ports to install a mouse. Simply plug it into SITTA VGA I16. 

So whether you want to add pizazz to your business 
presentation graphics or view your spreadsheet in 
132 columns, SITTA VGA I 16 is the right choice. 

After all, everything looks better in VGA. 
For more information on the 

SOTA VGA /16please call 8{)()-237-1713. 
Jn CA 408-745-llll. 

S rrA
STATE OF THE ART TECH NOLOGY"" 

SOTA Technology, Inc. 
559 Weddell Drive �

Sunnyvale, CA 94089 �
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Adobe fonts on printers lacking 
Adobe-licensed controllers. RIPS, 
which makes high-speed laser 
printer controllers, cracked both 
the character descriptions and 
"hints," which basically handle 
how a character should stretch or 
scrunch and still remain aestheti­
cally appealing as its point size 
changes. An Adobe-licensed laser 
printer knows how to interpret 
Adobe fonts, but now RIPS 
controllers should be able to do 
that. RIPS expects to integrate its 
decoding technology into its 
controllers. How did RIPS crack 
the code? "We took a logic 
analyzer, hung it on a 68000 bus, 
and observed," said chief tech­
nologist Ray Mccaslin. With that 
puzzle solved, RIPS controllers 
should be able to handle any 
Adobe font, he said. 

Here's one you won't find at your 
continued 

memory management, particularly in 
its dithering or transfer modes to 
lower resolutions, 32-Bit QuickDraw 
is noticeably slower than 8-bit Color 
QuickDraw. One manufacturer, E­
Machines, has decided to build a 
graphics accelerator into its 24-bit 
video boards and will not announce its 
products until this summer. . 

The new QuickDraw launches the 
Mac into the high-end full-color 
market, but with a high price tag and 
questions about the system's perfor­

mance. A 24-bit video board and full­
color display add at least $7000 to a 
Macintosh system, putting it in the 
same price range as full-color setups 
from Silicon Graphics or Sun 
Microsystems. 

Apple believes that it can compete 
with companies like SG and Sun 
because it is a "general-purpose" 
machine rather than a specialized 
workstation, according to Laurie 
Girand, Apple's product manager for 
Macintosh system software. 

PCs with CDs: Multimedia Machine of the Masses? 
Microcomputer Moguls Think So 

T he computer of the future will be 
a multimedia device-a machine 

that plays stereophonic sound and 
shows full-motion video with a clarity 
rivaling TV. All this will cost less 
than today's.conventional personal 
computer, and, just like TV, there 
will eventually be one in nearly every 
household in America. That's the sce­
nario being promoted by Microsoft, 

IBM, Sony, Intel, and Philips. 
At the recent Microsoft-sponsored 

Fourth International Conference on 
CD-ROM, those companies all 
pledged to support this multimedia 
concept and to develop the technology 
necessary to make it real. Intel and 
IBM will jointly fund a development 
center to promote Intel's DVI (Digital 

continued 

Your job is computing . .. Why does �
your keyboard emulate atypeMiter? �
Your PC keys have typewriter legends, not the specific commands you need! Solutlon: �
Hooleon’s SnapCap KeyCaps TM or non-slip adhesive Keytop Label kits, imprinted �
withthe software commands! Cut training costs withWord Perfect 5.0�or 5251 �
Emulation KeyCaps for the IBMfi101-Key Keyboard . Customize your keyboard �
with relegendable keys for IBM fi,Cherry�, Wyse�and Key Tronic�. Choose from �
non-slip Keytop Labels supporting �
Word Perfect�, DisplayWrite�, Multi›�
Mate Advantage�, Microsoft Word �, �
Data Entry, Language Conversions �
and more. We Custom Imprint Keys �
and Labels to your specs! �
Call for your FREE CATALOG! �
To order call: �
602 634-7515 or FAX: 602 634-4620 �
Fram the Leader in Keytop Innovations . .. 

P.O. Box 201, Dept. BYTE, 
Cornville, AZ 86325 
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neighborhood video store: "What 
Neural Nets Can Do" is an 80›
minute videotape (VHS) intended 
for people who need to judge the 
actual practical potential of neural 
net technology, according to the 
company offering the tape (Law›
rence Erlbaum Associates, 
Hillsdale, NJ). This video tutorial 
stars James Anderson, professor 
of cognitive and linguistic sciences 
at Brown University and coeditor 
of Parallel Models ofAssociative 
Memory . The tape and accompanying 
144-page manual cost $250; a 
demonstration tape costs $10. 

The Fortran Journal is a new pub›
lication offering programming 
hints, short news items, and 
product reviews . The journal 
comes out six times a year. The 
cost for a one-year subscription is 
$28 in the U.S. and $36 everywhere 
else. Contact the Fortran Users 
Group, P.O. Box 4201, Fullerton, 
CA 92634. 

As part of a venture with Hitachi , �
VLSI Technology (San Jose, CA) �
has developed a 256K-bit static �
RAM chip with an access time of �
35 ns , VLSI says. �

As part of their new working 
relationship, Sun Microsystems 
(Mountain View, CA) and Cray 
Research (Minneapolis) are 
offering a channel interface that 
connects Sun workstations with 
Cray supercomputers. The FEI-3 
adapter consists of two VME 
boards that slip into a Sun-3 or 
Sun-4 and connect with 100-megabit 
Cray channels. Sun has written 
drivers for process-to-process 
communication and remote log-in. 

Apples and Oranges: AST 
Research (Irvine, CA) has sold off 
its line of Apple products to Orange 
Micro (Anaheim, CA). AST’s 
products for the Mac include 
Mac86 and Mac286, coprocessor 
boards designed to allow the 
machine to run IBM PC software. 

And from the Department of It 
Loses Something in the Transla›
tion : After-booting-up message seen 
recently on a foreign laptop: "Now 
had loaded lat-top utilities." 

Video Interactive) technology, 
designed to compress 70 minutes of 
high-quality video into a form that 
can be stored on a CD-ROM disk and 
viewed on a personal computer. 
Microsoft, Sony, and Philips released 
their CD-ROM XA specifications in 
an effort to set a standard for how 
audio is handled in future CD-ROM›
based products. XA disks will be able 
to hold 8 hours of stereophonic sound 
(or 16 hours of mono). 

To make computers exciting to 
consumers who could care less about 
spreadsheets and word processors, it 
will take a flashy video interface and 
high-quality audio, said Microsoft 
chairman Bill Gates. All that and a 
low price will make a personal com›
puter a consumer item rather than a 
specialized set of hardware. 

"While a poison index and the Bible 
on CD are nice things to have," Gates 
said, "they are not the types of things 
that will sell to the general public ." 

By 1990 or 1991, Gates said , the 

magical computing machine for the 
masses will be a 1-megabyte system 
with Windows, XA sound, extended 
VGA resolution featuring overlayed 
text with high-quality pictures, and the 
start of interactive tools. After that, 
this multimedia machine will be 
running OS/2 Presentation Manager, 
will have 4 megabytes of RAM, be 
able to play stereo sound, and have the 
DVI chip providing capabilities to 
display full-motion video . 

"IBM shares the excitement of 
multimedia," said IBM Entry Systems 
president James Cannavino. "This 
will reshape how people envision per›
sonal computers." Cannavino pledged 
IBM’s support to DVI, CD-ROM , and 
multimedia. IBM and Intel aim to 
have a single Micro Channel board that 
can handle high-quality video and 
sound by 1991. Intel announced at the 
conference a system for developing 
DVI applications. The $21,500 Pro 
750 is built around an 80386-based 
AT with seven DVI-related boards . 

Agnus Gives Amiga Graphics Better Memory �

With the release of the new 
Agnus chip for the Amiga-

the custom chip that handles graphics 
operations-Commodore Business 
Machines removed one of the major 
graphics bottlenecks in that computer. 
The new chip, a plug-in replacement 
for existing Agnus chips in all Amigas 
except the original model A-1000, lets 
programs use up to 1 megabyte of 
memory for graphics. The megabyte 
of display memory will give develop›
ers more headroom, allowing higher›
resolution images and generally 
improved graphics on the Amiga. 

The chip is available through 
Commodore service centers , said 
Amiga product manager Keith 
Masavage. He said the cost of the chip 
will be between $100 and $150. 

The new chip fixes a peculiarity of 
the Amiga architecture that has been 
cramping some users and applications 
programmers. Although the machine 
can be filled with as much as 8 

megabytes of memory, the Agnus chip 
could address only 512K bytes . That 
meant that only 512K bytes could be 
used for display purposes. Masavage 
said that a typical high-resolution 
screen on the Amiga could use as 
much as !SOK bytes . Animation often 
requires holding more than one screen 
in memory at a time, and since some 
of the 512K bytes (called "chip mem›
ory" in the Amiga world) has to be 
used for direct-memory-access chan›
nels, it was possible for an Amiga to 
run out of graphics memory even 
though most of its total memory was 
unused. Some developers with both 
Amiga and Macintosh versions of 
their products have taken to using Mac 
Us to get high-quality displays of their 
images . 

Despite the memory situation, the 
Amiga has established itself in the 
world of professional video and 
animation, where it competes with sys›
tems costing 10 times as much . 

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281. 
The BYTE news staff is always interested in hearing about new developments 
that might affect microcomputers, the way they work, or the way people work 
with them. Ifyou know ofa project that could shape the state ofthe art, please 
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane, 
Peterborough, NH 03458. An electronic version ofMicrobytes, offering a wider 
variety ofcomputer-related news on a daily basis, is available on BIX. 
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For Only 

A complete compendium of the latest tools, 
techniques, and ideas ... 

Take The 3¥olume �
OPERATIN6 �

SYSTEMS �
SET �

$495 

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

You simply agree to buy 3 more books-at handsome discounts-within the next 12 months. �

OPERATING SYSTEMS 
Design and Implementation 
Andrew Tanenbaum 
"Probably the best book on the subject" 
-Eastgate Systems 

This 800-page introduction to operating system de›
sign and implementation is packed with practical 
descriptions ofprinciples and techniques, as well as 
a complete implementation of a UNIX-like operat›
ing system and 300 pages of source code. Filled 
with examples from such commercial operating 
systems as UNIX, MS-DOS, CP/M, and MULTICS, it 
explains processes, input/output, memory manage›
ment, file systems, and much more. 
Publisher’s price: $46.00 

INSIDEOS/2 
Gordon Letwin 
"During the next 10 years, millions of programmers 
and users will utilize OS/2 ... The best way for them 
to understand the overall philosophy will be to 
read this book."-Bill Gates 

This programmer-to-programmer’s guide helps you 
maximize the power, performance, and potential of 
OS/2. Microsoft’s chief systems architect Gordon 
Letwin walks you through the nuts-and-bolts of this 
breakthrough technology covering everything 
from memory management, environment strings, 
and signals to interprocess communications and de›
vice monitors. 
Publisher’s price: $19.95 

OPERATING SYSTEMS 
DESIGN 
The XINU Approach 
Douglas Comer �

Eliminate the confusing elements of UNIX with �
XINU, a more versatile, level-structured operating �
system. This step-by-step guide covers all aspects of �
XINU beginning with the basics. �

You’ll understand the design and implementation �
parameters of memory and process management, �
process coordination and synchronization, real �
time management, device drivers, and interma›�
chine communication. �
Publisher’s price: $48.00 �

MEMBERSHIP BENEFITS � In addition to getting The Operating 
Systems Set for only S4.95 when you join, you keep saving substantially 
on the books you buy. � Also, you will immediately become eligible to 
participate in our Bonus Book Plan, with savings of 65% off the pub›
lishers’ prices. �At 3-4 week intervals (16 times per year), you will 
receive the Library of Computer and Information Sciences News, 
describing the coming Main Selection and Alternate Selections, to›
gether with a dated reply card. � If you want the Main Selection, do 
nothing, and it will be sent to you automatically. � Ifyou prefer another 
selection , or no book at all, simply indicate your choice on the card and 
return it by the date specified. � You will have at least 10 days to 
decide. If, because of late mail delivery of the News, you should 
receive a book you do not want , we guarantee return postage. 

The Library of Computer and Information Sciences is the oldest, largest 
book club especially designed for computer professionals. In the incredibly 
fast-moving world of data processing, where up-to-the-moment knowledge is 
essential, we make it easy to keep totally informed on all areas of the informa›
tion sciences. What"s more. our selections offer you discounts of up to 30% or 
more off publishers" prices. 

If reply card is missing, please write to the Library ofComputer and Information 
Sciences, Dept. 7-FG2-00920. Riverside, NJ 08075, for membership information 
and an application. 
Byte 6/89 ' 1989 Macmillan Book Clubs Inc. 
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"If this is a race, we 
ore out in front:' 

Steve Hui, President 
Everex Systems, Inc. 

IBM PS/2 Model 80 (20MHz) _ ___ _.., 3.52 MIPS 
Compaq DeskPro 386/20 4.59 MIPS 
Everex Step 386/20 ________. 4.91 MIPS 

Power Meter MIPS Version 1.2. The Database Group. 

"We created a 
monster." 

Apparently, we 
have surprised a 
few people. It's not 
every day that 
someone builds 
the world's fastest 
386/20. 

Our marketing 
people call the con­
cept A MM A - for 
Advanced Mem­
ory Management 
Archi tecture. 

I don't care what 
youcall it. This is 
the computer that 
has left everybody 
be hind , including 
Compaq. 

For the moment, we 
are overjoyed . 
But this is a game 
of leapfrog and 
we do not intend 
to rest. 

The Step 386/20 
from Everex 
is a monster of 
a machine. 

For price and 
performance facts, 
call Everex 
Computer Systems 
Division at 1-800­
356-4283. Everex, 
48431 Milmont 
Drive, Premont, 
CA 94538. 
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ond, the variable MyPID is a structure, 
and his fragment was printing MyPID, 
which yields the first value of the struc­
ture . Fortunately, the first value in the 
structure happened to be the process ID, 
so the correct value is printed. This is 
somewhat misleading, though; had the 
structure been different, the printed 
value would have been incorrect. 

These points may seem trivial, but 
working with OS/2 has been a struggle 
for me, and I think it's important that, on 

the rare occasions when useful informa­
tion is published for OS/2 programmers, 
it should be as accurate and complete as 
possible. 

David P. Sours 
Blaine, MN 

I did mix up the two clauses-sorry. As to 
the use of the structure, you 're right 
again. Before your letter, I had never 
looked it up; rather, I had used it just as 
Microsoft did in a sample program. 

A real time 
video digitizer 
for the 
VGA adapter. 

OCULUS 'M-10 lets you: 
• Grab imagea of moving 1cenea Into you r comput er 
• From all stan dard camer as and VCR 'S 
• In eithe r Monochrome or full . t rue colo rs 
• With VGA reaolutlon 

Contrary to compet ing produ cu wh ich take seve ral 
1econd1 to 1can an Image, OCULU S"' -10 grabs 
moat lmegea In 1 / 20th of e n cond or 1111. Our 
1oftwa!8 updatea them on your VGA board at • rate 
of up to 6 lmegea per n cond. OCULUS- • 10 glvas 
you full f reedom for: 

• Olgltlzlng Jmegea of live oubJOCll 
• Framing 
• Focualng 
• Stlectlng -ne•from vldao !800fdlng1 

0969 frnns C<J n-'IJ3 H1!Jhwnv 
U"11113. sn .. n LllutP"1 OtJ!!l.\t!l C11 n11 1fo 
t;4T 1V8 

Please rush me an OCULUS ... ­ 10 boa rd, w ith util ity software and 
Coreco's 3 mon1t1s w arran1y, l or SG95 {US currency) plus SI S for 
shipping. 

'''i:iiY '' ' 
s'iA ii .... iiP "' 
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I'm glad you find the column useful. 
Since that particular column came out, 
another book chock-full of sample code 
has come out. Called Peter Norton's In­
side OS/2 (Brady Computer Books, 
1988) , it discusses areas of OS/2 (not 
Presentation Manager, alas-just the 
kernel) and includes sample C code. 

-Mark Minasi 

Delivering the Mail 
The global village in electronic messag­
ing has already moved from fiction to 
fact. The world does not need to look to­
ward the future for worldwide electronic 
messaging. A great deal has already 
been implemented, and more is under 
development. 

Contrary to the unconnected world de­
scribed in the "X.400 Grows Up" by 
Brock N. Meeks (December 1988), in­
tersystem messaging between most major 
systems in the U.S. and worldwide is 
now commonplace because of DA Sys­
tems' DASnet Service . All users of 
ABA/net, INET, UNISON , TWICS, the 
GeoMail network of hosts (installed in 
the U.S. and throughout Europe), Peace­
Net, and, soon, CONNECT's MacNET 
and GoverNET can communicate with 
anyone who uses one of several dozen E­
mail systems and networks. Not to men­
tion the fax and the post office. 

I take issue with Meeks's statement 
that "To have any kind of global inter­
connected network , you need a directory 
of some sort. " That has not been the case 
with mail delivered by the post office or 
via fax. Though it will be useful , a direc­
tory is not the sine qua non of intercon­
nectivity . What would Benjamin Frank­
lin have replied to the proposition that a 
mail delivery system requires a universal 
directory of street addresses? I leave the 
answer to you. 

Where X.400 or proprietary connec­
tions turn out to be the appropriate way 
for a service or company to connect, the 
DASnet gateway to X.400 will be useful 
to connect these services to all the other 
DASnet-linked systems . 

Anna B. Lange 
DA Systems 

Campbell, CA 

Trees 'n Leaves 
I believe there are errors in Rick Gre­
han 's otherwise fine series on B-trees 
(" Trees 'n Keys," Parts I, 2, and 3, Jan­
uary through March) . Grehan states, "A 
key 's inorder successor will always be on 
a leaf node. You might want to sketch a 
few B-trees to convince yourself of this." 
I entered the following five names into a 

continued 



Exciting multi-player games.Useful � XTX99684,GEnie then RE11JRN. 
financial information ana much � And have amajor credit card or your 

checking account number ready. For 
information in the U.S. or Canada, 
call l-800-638-9636. Or write GE 
Information Services, 401 North 

We bring good things to life. 
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Figure 1: Reader Spear 's B-tree. 

fresh tree: Art , Bob, Cal, Deb, and Eve 
(see figure 1). 

Following Grehan's directions, an in­
order traversal would return Deb as the 
next key greater than Bob, while the true 
successor, Cal , would be missed alto­
gether. When the pseudostack is popped, 
the parent key whose right-node pointer 
will be followed is the inorder successor. 
This error renders SEEK_NEXT _KEY 
and DELETE_KEY useless . Once a par­
ent-key successor key has been found , 
the search must drop down to a leaf to 
find up to four successors. SEEK_ 
NEXT _KEY provides no way to read the 
leaf node. The SCANKEY routine could 
be called to do this . If a parent node 
holds more than one key, a second index 
pointer would be needed so that subse­
quent pops reference the correct key. 
KEYOFFSET can't be used for both pur­
poses. 

There is another error in the SEEK_ 
NEXT_KEY module in line 7, where a 
GOTO references an undefined line 
label, LI:. Jumping to L2:, the only line 
label in the example, sends the code into 
the middle of a loop, which is probably 
not good programming practice. 

I hope that corrected code examples 
will be made available so that we can see 
what Grehan actually intended. I have 
enjoyed the series very much despite the 
frustration . 

Robert J. Spear 
Accokeek, MD 

The sentence you quote was in a para­
graph describing those keys that are not 
on a leaf node. And it is true that the in­
order successor of a key on a nonleaf 
node is always on a leaf node. In any 
case, you 're right. It's false that every 
key 's inorder successor is on a leaf; I 
should have been more explicit. I'm sorry 
to have led you astray. 

In light of this, I think you'll see that 
SEEK_NEXLKEY does work for the ex­
ample you 've given (refer to listing 4 in 
Part 1 ). Assume that you 're at BOB 
(KEYOFFSET=l, IFLAG=O) and you 
perform a SEEK_NEXT_KEY. Since the 

34 BYTE • JUNE 1989 

file is not rewound and IFLAG=O, the 
routine drops down past all those com­
ments, increments KEYOFFSET, and sets 
/FLAG to 1 (this means the routine is 
pointing to BOB 's right key pointer, 
which is empty). Th e WHILE loop 
doesn't execute, since the key pointer is 
empty, so the routine zaoms back up to 
the start of the REPEAT loop. Since 
/FLAG equals 1, the first IF statement ex­
ecutes, but since KEYOFFSET does equal 
the number ofkeys on the node (namely, 
2), the second IF does not execute. Nor 
does the third-the pseudostack is not 
empty. So the routine pops the pseudo­
stack and reads in the node containing 
CAL. Popping th e stack also sets 
KEYOFFSET to 0. Now the routine hits 
the ELSE and returns to the beginning of 
the REPEAT loop. Again, the first IF 
statement is executed (/FLAG still equals 
1), but now the second IF executes (since 
KEYOFFSET does not equal the number 
ofkeys on the node). So !FLAG is set to 0, 
and the routine returns with everything 
pointing to CAL. 

Finally, you are absolutely correct that 
label L2 should have been Ll . Several 
people have pointed that out, and I shall 
probably pay for it for the rest ofmy life. 

-Rick Grehan 

Tricky Terms 
I found Christopher Greaves's challenge �
("Ackerman Exercise," Letters, Novem­�
ber 1988) to calculate values of the re­�
cursive function Ack(m,n) impossible to �

· resist, and I spent a number of evenings �
investigating the problem. A microcom­�
puter proved inadequate to deal with the �
numbers involved, so I had to resort to �
brainpower and pencil. 

As m increases, the value of the func­
tion increases ever more rapidly, and for 
i =0, 1,2 ... .,n produces the following 
series: 

Ack(O,i) = 1,2,3,4,. . .,n +I 
Ack(l ,i) = 2,3,4,5,. . .,n+2 
Ack(2,i) = 3,5,7,9,. . .,2n+3 
Ack(3,i) = 5, 13,29,61, ... ,(2<" +3>) 

-3 

Ack(4,i) = 13,65533, .. . , 
(2<A<k(4... -1)+3) - 3) 

The value of Ack(4,2) is approximate­
ly 2. l 7E 19727 and would take more than 
four pages to type, and Ack(4,3) is al­
ready vastly greater tha·n a googolplex. 

Greaves challenges his students to 
" deliver" to him the value of Ack(5,5), 
which can be simplified to 

Ack(5,5) =Ack(4,Ack(4,Ack 
( 4,Ack( 4,Ack( 4,65533))))) 

His carefully chosen words hide the 
fact that there is no transport company 
large enough to handle that task, nor is 
there sufficient paper in the world on 
which to express the value. 

A. J. Mccutcheon 
Ned/ands , Australia 

How to Get BYTE Listings 
I just finished reading "The Token 
Ring" by Brett Glass (January) . Congrat­
ulations are in order for a well-written 
article that was easy to understand. 

How do I go about getting the IBM 
demo of the Token Ring, given that I do 
not have access to BIX? 

Chris Smith 
Whitehorse , Yukon, Canada 

BYTE listings are also available on 
BYTEnet (our free BBS), on disk from 
BYTE (most issues have an order card 
bound in), and from correspondent 
BBSes worldwide. Thanks for your inter­
est. -Ed. 

Recipe for Comparing Compilers 
"Smoothing Out C" by Steve Apiki and 
Jon Udell (Product Focus, February) 
was an informative article. However, the 
result that "Turbo ...did poorly on the 
floating-point test" prompts me to relate 
data comparing Microsoft C and Turbo 
C using routines from the book Numeri­
cal Recipes in C by William H. Press et 
al. (New York: Cambridge University 
Press, 1986.) (The FORTRAN/Pascal 
version of this book was reviewed in the 
January 1987 BYTE.) 

I needed a microcomputer C compiler 
for a spectral estimation project. Origi­
nally, I had intended to use the Microsoft 
compiler, since several coworkers had 
been using it and it had always been reli­
able. For this project, good numerical 
accuracy was far more important than 
execution speed. Although Microsoft C 
and Turbo C produced identical results 
for most of the Numerical Recipes rou­
tines that I intended to use, Turbo C pro-

continued 
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' MICRO-CAP 111: r �
THIRD-GENERATION INTERACTIVE �
CIRCUIT ANALYSIS. MORE POWER. �

MORE SPEED. LESS WORK. �
MICRO-CAP m;· the third generation 

of the top selling IBM ®PC-based interac­
tiveCAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program's window-based opera­

_/'!\ /1j'1/\V1: I· i\/ v1. J0v 
1J \1',!ft'/'/ / I\1 J \ 

Modelingpower leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS-supported, of course,by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for �H�e�r�c�u�l�e�s �~� CGA, 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE­
like routines mean quick AC, DC, Fourier 
and transient analysis - right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros.And, using 
stepped component values, rapidlygener­
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe­
dance and conductance - even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 
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71r111sie11t analysis 
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Schematic editor 

Monte Carlo analysis 

MCGA,EGA and VGA displays. Output for 
laser plotters and printers.And alot more. 

The cost? Just $1495. Evaluation ver­
sions are only $150. 

Naturally, you'll want to call or write for 
a free brochure and demo disk. 

�~�!�~�~�i�:�:�~�=� �~�= 5 5 

1021 S. Wolfe Road, 
Sunnyvale, CA 94086 
(408) 738-4387 

MICRO-CAP !II is fl rogislered lmdemark ofS/Jeclnim Sojltmre. 
Hercules is fl regislered lmdemflrk ofHercules CompulerTeclmologi< 
IBM is a registered tmdemark ofInternationalBusiness Machines, /11c. 
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a. 

NEC introduces the best VGA monitor you can

�\ �\�\�\�\�\�i�\�\�~�~�~� 
buy. MultiSync® 2A. 

The first monitor that takes our award-win­

ning multiple frequency technology and cus­

tomizes it to the needs of the VGA user. 

MultiSync 2A is both affordable and uncompromised. And 

completely compatible with all VGA modes. In short, it performs 

brilliantly. But what's equally important, it allows you to move 

effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14" non-glare screen on 

a tilt-swivel base, for nearly 30% more viewing area than stan­

dard 12" screens, and a new cabinet that's not only functional but is 

designed to look as good from the back as it does from the front. 

MultiSync 2A. One super VGA monitor. 
llGl>.mot1o stmwn at JZO X 200 

Computers and Communicat1ons 
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thafs also a SuperVGA monitor. �

But that's only part of the story. NEC also 

�\�\�\�\�\�\�\�\�\�\�\�\�~�~� 
introduces the best SuperVGA monitor you can 

buy. MultiSync® 2A. 

The first monitor that takes our award-win­

ning multiple frequency technology and customizes it to the needs 

of the SuperVGA user. MultiSync 2A senses the software you're us­

ing and makes the switch from a VGA monitor to SuperVGA, the 

new standard developed by NEC and recognized by VESA, the Video 

Electronics Standards Association. SuperVGA delivers a maximum 

resolution of 800 x 600, which is 56% higher than VGA. 

And since you're most likely buying a board that goes beyond VGA, 

your monitor should too. For literature call 1-800-826-2255. For techni­

cal details call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. 
Mull<Syr.e '' 1 1co•• l e•eo u1dcm11• ot NEC Home Elec tronics {USA) Inc 

MultiSync 2A. One SuperVGA monitor. 
<C 1989 NEC H Dme flM tron1cs (USA ) Inc 

NEC 
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EZ-DOS �
Break the stranglehold on your PC. 

Digital Research & 2001 Sales have 
developed EZ-DOS as an enhanced 
replacement for your current DOS. 

Now you can use the sophistication of 
EZ-DOS instead of accepting the 
limitations of another DOS. 

The main features of EZ-DOS are: 
* DOS compatibility 
* Multiple 512 megabyte partitions 

• quit disecting your hard disks 

* Password protection of files and 
directories 

* Full screen text editor 
* On-line HELP for command syntax 
* Command history 
* LIM 4. 0 Extended memory driver 
* Menu based installation that works 

with all compatibles 

Ll Ll Ll Ll d �~� �.�~�.� �.�.�.�~�.� 
�~�.�~�~�J�.�:�'� .Jt .® �.� �: �~�.� _::i.. 'Jj: .P. ...0.. 
....P... ..P. ....Q......P......�~ �.� ....�~�.�.� ...g)... ...Q:!.. 

�C �:� �\ �C�i�f�~ �\� �/� 

EiJ bl 
......�~ �\� I 

\ 

* � A true graphic, windowing 
operating environment - GEM/3 
Desktop is our user interface. 

* Inexpensive - compare costs 

EZ-DOS 4.1 Deluxe.......... $79.00 
plus True BASIC............. $99.00 
plus serial Mouse.. ......... $139.00 
plus T.BASIC & Mouse.. $159.00 

2001 Sales, Inc. 
16580 Harbor Blvd., Ste. D 
Fountain Valley, CA 92708. 
Tel: (714) 531-6551 
Fax: (714) 531-8546 
Dealer, Distributor & OEM Inquiries welcome. 
VISA and Master Card accepted. 
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Table 1: Results using the xmemcof.c driver routine. Published results 
appeared in Numerical Recipes in C. 

Index Published VAX-C TurboC Microsoft C 

1 1.261539 1.261540 1.261540 1.262617 
2 -0.007695 - 0.007694 - 0.007694 - 0.009724 
3 -0.646778 - 0.646779 -0.646779 -0.646527 
4 - 0.280603 - 0.280603 - 0.280603 -0.279950 
5 0.163693 0.163692 0.163692 0.163249 
6 0.347674 0.347676 0.347676 0.347373 
7 0.111247 0.111247 0.111247 0.111045 
8 -0.337141 -0.337142 -0.337142 - 0.336187 
9 -0.358043 - 0.358043 -0.358043 - 0.358086 

10 0.378774 0.378774 0.378774 0.378403 

Table 2: Results using the xspctrm.c driver routine (overlapped case). 

Index Published VAX-C Turbo C Microsoft C 

1 0.001993 
2 0.001461 
3 0.072356 
4 0.062723 
5 0.097625 
6 0.014102 
7 0.000089 
8 0.000210 
9 0.000052 

vided better accuracy in the two routines 
memcof.c and spctrm.c. 

I compared compilers by using driver 
routines supplied in the companion book 
Numerical Recipes Example Book (C) . 
This book often gives the answers ob­
tained when the routines were run by the 
authors. I tested the book's sample rou­
tines xspctrm.c and xmemcof.c using 
Microsoft C, Turbo C, and VAX-C (the 
latter on a DEC VAX -11/780 minicom­
puter). The results in tables 1 and 2 show 
why I selected Turbo C. 

Robert C. Briggs 
Los Altos, CA 

Artificial Distinction �
This is in reference to the correspon­�
dence on " Minds vs. Programs." Dr. �
R. J. Ellis ("Factoring the Unforeseen," 
Letters, February) makes an artific ial 
distinction between "crystallized con­
sciousness" and " living consciousness." 
Isn' t there essentiall y a confusion as 
regards the terminology? Humans use al­
gorithms that encompass emotion, self­
motivation, and reprogramming capabil­
ity . A computer program that uses an 
equivalent algorithm would have all the 
" human" capabiliti es li sted by Ellis . 

The question that remains to be an­
swered is whether the human mind is ca­

0.001993 0.001786 
0.001461 0.002544 
0.072356 0.147874 
0.062723 0.107431 
0.097625 0.000332 
0.014102 0.000512 
0.000089 0.000113 
0.000210 0.000131 
0.000052 0.000037 

pable of developing such an algorithm. I 
beli eve a human as well as an "artifi­
cial " mind would be capable of just that. 

Dr. Mohammed I. Saleem 
Safat, Kuwait 

MS-DOS Computer Server �
I'm writing in response to Nicholas Bir ­�
kett's letter ("M ultiuser Advantages," �
February). Birkett complained about the �
impossibility of having a "computer �
server" under MS-DOS. He's mistaken. �
I know exactly how to accomplish what �
he wants. �

To begin, Birkett is ri ght in asserting 
that it's impossible for one machine on a 
LAN to initiate a job on another machine 
on the LAN. This can be accompli shed, 
although in a roundabout way: 

I . Set up the machine that is to do the 
work in one of the following ways: as a 
client, in wh ich case only the LAN 
server(s) can initiate jobs on it ; or as a 
client/server, in which case all clients on 
the LAN can initiate jobs on it. 
2. Set up an initi ator process on the ma­
chine that is to do the work. I'll describe 
the initi ator process and ways of making 
it recognize jobs that are waiting to be 
initiated below. 

co111inued 



Designed 
.for desktop 
,,graphics, 
priced to be 
personal. 

Drawing Board to Board Room 
Plot your designs, present your 

plans, and illustrate your point 
with the new HI Image Maker.TM 
Houston Instrument's newest 
plotter can improve all your images 
at a price that makes personal 
productivity gains affordable. 

Precision CAD or Graphic �
Presentations �

Your HI Image Maker uses a 
variety of technical pens on vellum 
or presentation bond-and produces 
vibrant color graphics on 
transparencies, paper, or vellum. 
Drawings on media up to 11 x17 
inches can be produced quickly 
and beautifully at a resolution of 
one thousandth of an inch. 

Confidence and Value 
Industry experts agree, HI 

drafting plotters defined the price­
performance standard for PC-based 
CAD plotters. The HI Image Maker 
is a product you can buy with 
confidence. Priced at only $1295, * 
you can use this plotter throughout 
your company-or keep it for yourself! 

For details, call 1-800-444-3425 
or 512-835-0900. 
*US. suggested retail price. Subject to change. 

HOUSfON 
TNSIRUMENT �

A DIVISION OF ..\METEK 
8500 Cameron Road, Austin, TX 78753 

Houston Instrument and HI Image Maker 
are trademarks of AMETEK, Inc 
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3. Mount the job to be done as an execut­
able (.BAT, .COM, or .EXE) file on the 
server or on the machine that will do the 
work. This is possible because that ma­
chine, as a server, will have at least one 
logical disk on which clients can write. 
4. Sit back and wait for the job to be 
completed. 

What I've described is inherently a 
batch system, and because the only way 
to have intermachine communications on 

a LAN is through semaphore files 
mounted on the server, it cannot easily 
be made interactive. It is conceptually 
identical to the way in which print 
servers work. It can all be done under 
MS-DOS, and it requires surprisingly 
little programming. 

All the initiator process has to do is 
idle until something that it recognizes as 
an executable file turns up. When an exe­
cutable file appears, the initiator runs it 
and resumes waiting . 

CODAS... 

Preferred �b�~� 
Researchers 
with Eyes. 

�t�:�1�f�t�f�'�t�t�,�,�.�,�.�~�.� �-�- �-�~�­f!Ntt1..11Anurctlln.tllt11I• 
lllobotlnA...�~�h� ...... 

For IBM PC, AT, PS/2 •nd cornp1tlblo comput1rw 

When you need to see what you're acquiring when it happens, y0u need real 
time performance. You need CODAS from Dataq Instruments. The only real 
time PC-based waveform r.ecorder. 

50 kHz Real Time Monitoring 
For9et �i�n�-�t�h�e�-�d�a�~�k� data acquisition sessions. CODAS tu ms your computer's 
r:nonitor into a multichannel heads up display, plotting every data point as it 
happer;is. Our patent-pending smooth scroll waveform presentation ar:id 
unequaled plotting speed keep you in command. No guessing. No surprises. 

50 kHz Real Time Recording to Disk 
F©cus your attentioA on the real time display while up to 16 waveforms 
simultaneously record to disk. To 50,000 samples per second, CODAS 
ensures a gap-free, continuous waveform record . 

Waveform Playback and Analysis 
Review megabytes of recorded signals on yo"'r monitor in seconds with the 
COD,f.S Playback/Editor. Then seamlessly extract, analyze, hard copy, 
translate, and export waveform information with simple keystrokes. 

For the best way to see, record, and analyze your dynamic waveforms, call 
us at 1-800-553-9006. Or write Dataq Instruments, Inc., 825 Sweitzer Avenue, 
Akron, Ohio 44311, (216) 434-4284. 

DA TA Q INSTRUMENTS, INC. 
The way PC-based Instrumentation should be 
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I use a .BAT file to set JOBNUM in­
stead of setting it directly to allow clients 
to know the next job number and because 
the batch file will survive shutdowns. 

A practical application of this little 
scheme with clients running jobs that 
have been teed up on the server is to have 
PCs on a LAN function as a loosely cou­
pled multiprocessor machine. The indi­
vidual processors all run the same job(s) 
in parallel. I'm now setting up such a ma­
chine, and my version of RunJob is actu­
ally a .BAT file . 

In Birkett's case, where clients send 
jobs to a server/client, the client has to 
know the next available job number and 
copy the executable file, with the right 
name, to the server. 

As long as his executable files take the 
inputs/commands they need as com­
mand-line arguments or from a file, 
which will also have to be on the server, 
Birkett should be able to use the logic 
sketched above to get a machine on a 
LAN to function as a computer server. 

Daniel W. Fromm 
Cherry Hill, NJ 

Clarifying ConvertUnits 
Many thanks to BYTE and Jerry Pour­
nelle for the uplifting and encouraging 
mention of our ConvertUnits software 
desk accessory and HyperCard stack 
(Computing at Chaos Manor, February). 
We hope we can increase enthusiasm for 
our recently released product by clarify­
ing several comments. 

Jerry says that the manual doesn't tell 
you that you must copy the database files 
onto the hard disk. The section entitled 
"Preparing Working Copies," on page 
20 of our manual, states, "Copy the 
Category documents you will be using to 
your working disks" and is followed on 
the next page by "With a hard disk sys­
tem, copy all of the Category documents 
that you would use regularly." About the 
user interface, Jerry states, "now you 
have to let go of the mouse and press Re­
turn, because there's no 'activate' but­
ton." There is-the "=" icon, which is 
described throughout the manual in the 
"Tutorial" and the "Using" sections. 
We specifically implemented the "=" 
conversion button for power users to acti­
vate multiple conversions without having 
to let go of the mouse. 

As Macintosh software developers, we 
are always interested in all insights to en­
hance the ConvertUnits interface. We 
would appreciate receiving any other 
suggestions that Jerry or other Convert­
Units users may have for additional re­
finements to the program. As longtime 

continued 



Software Developers 

Natural selection provides unique 

passive protection for the porcupine. 

The Activator - Natural Selection �
For Software Protection �

"In any industry , just as in nature, the 
process of natural selecti on raises one 

soluti on above another. Natural selecti on is 
the most elegant of engineers. 

In the area of software protecti on The 
Block has been selected by the market­
place as the solution that works. Over 
500,000 packages are protected by our 
devi ce. 

For the past 4 years our philosophy has 
been; 'You have rhe ri ghr and obligari on ro 
prolecr your inrel/ecrua/ properly.' 

A New Ethic For Software �
Protection �

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

By removing protecti on from the 
magneti c media we remove the constrai nts 
that have plagued legitimate users. 

They simply attach our key to the 
parall el port and forget it. It is totall y 
transparent, but the software will not run 
without it. 

A New Technology For �
Software Protection �

Our newest model, The Acti vator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protecti on. 

We have migrated and enhanced the 
circuit ry of The Bl ock to an ASIC (A ppl i­
cati on-Specifi c Integrated Circuit ) 
imbedded in The Acti vator. 

This greatl y improves speed and 
performance, while reducing overall size. 
Data protecti on can also be provided. 

Programmable Option 

The Acti vator all ows the soft ware 
developer the option to program seri al 
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 infonnation . 

The ASIC makes emulati on of the device 
Circle 256 on Reader Service Card 

virtuall y impossible. It also presents 
an astronomical number of access 
combinati ons. 

Full 100% Disclosure 

Since The Activator is protected by our 
patent we full y di sclose how it works. 
Once you understand it , endless methods 
of protecti on become evident. 

Just as no two 
snowfl akes are the , 
same, no two im- j 
plementati ons of 
The Acti vator 
are identical. IAnd lik e the 
snowfl ake the 
simpli cit y of 
The Acti vator is it s greatest beauty. 

We never cramp your programming style 
or ingenuity. Make it as simple or compli­
cated as you desire. 

Let us help safeguard what's ri ghtfully 
yours. Please call today for additional 
information or a demo unit. Ir' s only 
narural lo prorecr your software." 

1-800-333-0407 ext.105 
In Connecticut 203-329-8870 �

Fax 203-329-7428 �

S/iw.are�
.Si_curlhjinc. 

870 High Ridge Road 
Stamford, CT 06905 

Unlimited Copies. Programmable• No Batteries• Small Size. Fast• Patented• Data Protection 
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SOLUTIONS �
Bigger-

Vfeature Deluxe™ lets your DOS system 
use hard disks it thought it couldn't, all in one 
bootable piece-no artificial partitions! Span 
two drives into C: and boot from it, use MFM, 
\\.\..\.., E.SDI, or SCSI. Interleave selection, 
physical format, security options included. 
DOS 3.1-3.3 $120 

DUB-14™ PCB takes a different approach to 
drive expansion, stretches your AT's Drive 
Table to support the drive you choose-MFM, 
ESDI, RLL, 11p to 2048 cylinders! Comes with 
setup and low-level format routines, works 
with UNIX, XENIX, Pick, Novell, DOS. $95 

Faster-

Vcache™ speeds disk operations, stores data 
in RAM so it's there for you next time you need 
it-no waiting! Optional delayed sector write, 
lookahead buffer. Works with any type of 
memory, caches up to 15 Mb, bundles accel­
erators for your diskettes, screens, and 
keyboard. DOS 2 - 4. 

$59.95 

Vopt™ defragments disks for quicker access. 
Run it every day and keep your drive as fast 
as new! In a few seconds at boot time, Vo pt ar­
ranges all your files neatly in contiguous 
clusters so you won't waste any time reading 
them back. Bundles timing and diagnostic 
utilities. DOS 2 - 4 $59.95 

Safer-

VlockT"' protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even 
locks out CU-Break during boot! $135 

Easier­

Vtoo/s™ is a slick set of disk management 
tools for DOS and OS/2. Display directories in 
whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 

SEE YOUR DEALER OR CALL TOLL-FREE 

1 (800) 284-3269 �
GOLDEN BOW SYSTEMS 

2870 5TH AVENUE
1'J\' SAN DIEGO, CA 92103( u (619) 298-9349 

FAX (619) 298-9950 TELEX 201520 CBS UR 

MC/VISA US shpg/hdlg $3 CA orders add 7% 

�~�l�u�r�r �,� DUB·14. \.Wehr, \.tlpt, Vloc.1:, and Vtoo/5 are trademarks of Golden Bow Sys1ems. 
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Mac users, we are also interested in all 
improvements in the use of Macs. 

At GTA, the facility for individual 
users of ConvertUnits to "customize" 
the database tables has already generated 
many hours of analysis and discussion. 
In fact , our HyperCard stack version in­
cludes user-definable currency conver­
sions. We are currently exploring several 
alternatives for including other user-de­
finable databases in future versions of 
ConvertUnits, while still maintaining 
the strict integrity and accuracy of the 
database tables and numerical conversion 
factors. In any event, we are currently of­
fe ring a database customizing service to 
purchasers. 

We are particularly savoring Jerry's 
concluding remark that he has not seen a 
better unit-conversion program for the 
Mac-that was precisely our intention in 
developing ConvertUnits. It 's an honor 
to have had our software reviewed in 
BYTE. 

John Lancaster 
President 

GraphicText Applications, Inc. 
Vancouver, BC, Canada 

ASK BYTE 

Missing Math Coprocessor 
I am generally pleased with my Toshiba 
TI 000 laptop. But it lacks a provision for 
a numeric coprocessor. Is there any way 
to add one? This little machine seems to 
be pretty popular; I suspect that the addi­
tion of an 8087 might make it even more 
popular. 

Wilton Sturges 
Tallahassee , Fl 

I suspect you 're right. There is no copro­
cessor socket on the TlOOO, and adding 
one is a task I wouldn't advise you to un­
dertake. If someone comes out with some 
sort of clip-on outboard, we'll let you 
know.-R . G. 

Significant Difference? 
I can usually understand product de­
scriptions well enough to make purchase 
decisions, but I'm having difficulty un­
derstanding the difference between the 
80386 and the less expensive 80386SX. 
There must be a reason for the price dif­
ference, or else the more expensive of the 
two would not sell. The idea of spending 
less money on a new system appeals to 
me, but I'd like to know what I'd be giv­
ing up in return. 

D. Gordon Gray 
Bramalea, Ontario, Canada 

See our February cover story ("The Mac 
SE Takes Off" by Nick Baran).-R. G. 

Protection, Please �
I'll be grateful if you can help me get in �
touch with any company that makes reli­�
able data-protection software. I have pro­�
grams and data on my hard and floppy �
disks that I'd like to protect against unau­�
thorized duplication. �

Mohammad Nasim 
Riyadh, Saudi Arabia 

It sounds like you should contact BB/ 
Computer Systems (14105 Heritage 
lane, Silver Springs, MD 20906, (301) 
871-1094), which offers a free demon­
stration disk ofits Stopcopy software. 

You may also want to check out the 
firms now offering what is referred to as 
"hardware key" copy protection. This is 
usually a small adapter that connects to 
the computer's RS-232C port. You dis­
tribute the adapter with your software, 
and protected programs verify the legal­
it y of the machine by looking for the 
hardware key. The key's special design 
permits normal serial-port activity to oc­
cur uninhibited. Two companies to inves­
tigate are Pro Tech Marketing (1804 West 
Southern Pkwy. , Building A-112, Dur­
ham, NC 27707, (919) 490-4790) and 
Software Security (870 High Ridge Rd., 
Stamford, CT06905, (800) 333-0407. 

-R. G. 

Speak Forth 
I have a number of questions regarding 
the Forth programming language. 

First, what is this 2K-byte kernel I 
keep reading about? 

Second, how do you go about getting 
Forth started? If the kernel simply looks 
things up in a dictionary, how does any­
thing get started? 

Finally, I've read that there are many 
ways to implement " threaded code." 
What are the differences, and what are 
their pros and cons? 

T . Dunlap 
Ottawa, Ontario, Canada 

I 'll tackle your questions in order. 
First, with regard to the 2K-byte ker­

nel, I would have to know just which im­
plementation ofForth you were looking at 
before I could make any accurate com­
ments. Th e kernel is best described as the 
minimum amount of code and data you 
need to create a usable Forth environ­
ment. Of course , this is one of Forth 's 
quirks: One person 's view ofa "usable" 
Forth environment may be quite different 
from another's. Still, a basic Forth sys-

continued 



AFFORDABLE 
COttJEC TIVITV 

A VERSATIL E LAN-ALTERNAT IVE FOR $395 �

THREE MODELS TO MEET 
YOUR APPLICATIONS 

The Print Master® II 804 Series 
is BayTech's newest intelligent con­
troller with four ports and a 256KB 
dynamically allocated buffer. 
Available in your choice of four 
serial ports (RS-232C or RS-422A), 
four parallel ports, or two serial and 
two parallel ports, the 804 Series 
offers affordable connectivity. 

The 804 Series provides a cost­
effective solution for users who want 
to maximize their resources. Each 
four port model allows you 
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to connect any combination of 
computers, printers, and plotters for: 

..,.. printer sharing 

..,.. plotter sharing 

..,.. buffering of data 

..,.. LAN printer expansion 

Models with serial ports allow 
you to also connect modems or any 
other RS-232C device for computer­
to-computer communication and 
modem sharing. 

The 804 Series allows simul­
taneous data input from computers, 
output of print data and full duplex 
communication between pairs of 
computers. 

LAN APPLICATIONS 

The 804 Series is ideally suited 
for expanding the printing capabilities 
of a LAN system. By acting 

as a printer server, it can off-load 
network traffic and provide port 
expansion and extra buffering . 

BayTech products are covered by 
a one-year warranty and are sup­
ported toll-free by a team of applica­
tion engineers. 

Call us today to learn how the 
new Print Master® II 804 Series can 
become your connectivity solution. 

BayTech 
Bay Technical Associates, Inc. 
Data Communications Products Division 
200 N. Second Street, P. 0 . Box 387 
Bay St. Louis, MS 39520 USA 
FAX: 601-467-4551 
Telex: 910-333-1618 BA YTECH 
Phone: 601-467-8231 or toll-free 

800-523-2702 
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_ter years of fi �

Introducing the 
best built, best backed 
286- and 386-based systems. 
Since 1983 , CSR has been a leading microcomputer maintenance provider. 
We repair all major brands - �I�B�M�~� Compaqt and the best-known 
peripherals - for the largest dealer networks and third-party service 
companies nationwide. So when we decided to build our own 286- and 
386-based systems we knew how to make them even better. 

With CSR, you can put your confidence in a company that has it all - the 
service, support, performance and IBM compatibility you expect - but at 
prices that will surprise you. 

The industry's first 2-YEAR warranty. 
For the first full year we provide complete on-site service on all parts and 
labor. During the second year we'll repair or replace any parts that fail. 
This revolutionary warranty demonstrates the high degree of confidence 
we have in the quality and reliability of our computers. 

Plus, when you call our toll-free Technical Support Hotline you'll be 
connected to a highly-skilled Customer Engineer (CE). Your CE will 
either fix the problem over the phone or dispatch a Service Engineer 
to your site - within 24 hours of your call - for prompt, professional 
problem resolution. 

And what's best about this CSR-exclusive is that everything is included 
in the price of your computer! 

High performance, not a high price. 
CSR delivers high performance in every machine we make. Our 286/20 
uses an lntelt based 80286 chip that runs at a blazing 20 MHz and 
outperforms most 386-based machines. 
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we built 
And unlike some of our competitors, we don't imbed the VGA or disk 
controllers on the mother board - that can just lock you out of future 
innovations. Instead, we provide a high-speed VGA controller which 
supports all VGA modes. And a totally IBM-compatible disk controller 
which features the latest in track-buffer technology to boost drive 
performance by an amazing 30% to 50% . 

Compatible with reality. 
You 've invested a lot in software. That's reality. So we designed our machines 
to be 100% compatible with all your MS-DOS®and OS/2® software. 

And we know you have software on both 3 112" and 5 114" media. 
That's why all CSR computers have both size drives - even the low profile, 
small footprint 286/20 SL. It's a convenience we've added without adding 
to the price. 

Plus you 'll find our high resolution high contrast VGA monitors and 
"clickable" keyboard to be consistent with your definition of how a 
computer should look and feel. 

Compatible with your budget. 
You may have computing needs that are incompatible with what other 
computer companies would like you to spend. Tell us the details of your 
needs. Then tell us your budget. And we'll build you a system that's 
compatible with both. 

So if you want a better built, better backed computer system, compare 
warranties. Compare specifications. Then pick up the phone and call 
us at 800-366-1277. We'll deliver what you need at prices that will 
surprise you. 

Full leasing options available. 
We accept MasterCard, VISA and certified checks. 

trh c brands or produ ct names mentioned are trad emark s or rcgi s1ered trad emark s of their respective 
hold ers. MS-DOS and OS/2 are regi stered trad emark s or Mi cros ort Corporation . 
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