




"What th y show you" 

Quattro demy tifies 
macros and make your 
work go faster 

sing macro - I ctronic 
shortcuts-L a y with Quattro. 
Quattro offers a complet macro 
clebugging environment and puts 
you in control a you " single-
Lep" or fa t-forward through 

your macro . Quattro’s "Macro 
Learn Mod " I ts you record 
macros as you work-which is 
omething 1-2-3 u ’ers have been 

waiting for-and the wait is 
ov r. 
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eeing is Believing �
You can't lo e with Quattro 

If you forget to clo e and ave 
your spread •h et-or a power 
outage shuts down your compu›
ter-all is not lost. Quattro auto›
matically k eps track of every 
change you’ve made to the 
sµreadshe t during the session. 
so if di •aster str ikes. it misses. 

Quattro lets you build 
your own menus 

Quattro includes a Menu 
Builder that lets you customize 
menu . Coupled with macros. 
th i application development 
fcatu r ’ allows you to create 
dedicated applications quickly 
and easily. 

Quattro includes SQZ! 
Plus data compression 

A specia l implementation of 
OZ! Plus. the preadsheet file 

compres ion utility. is bu ilt into 

n or 

Quauro and comes to you ab›
olutely free. SQZ! Plus for 

Quattro automatically compacts 
and expands Quattro spread›
heets by up to 95% during 

file aving and retrieving. 

You know how 
to use Quattro 

You can tell Quauro to 
respond to l-2-3 commands. You 
don’t have to learn a whole new 
program . Quattro works directly 
with all 1-2-3 file formats. o 
importing/exporting or macro 
translation is required. 

Quattro can also directly load 
and save ASCJI. Paradox.� and 
dBASE.� files. 
Compatible with 1-2-3? Yes. 
Fast r than 1-2-3? Yes. 
Technically superior to 1-2-3? Yes. 
Half the pri ce of 1-2-3? Yes! 

Circle 42 on /Uader Service Card 
(DEALERS: 43) 
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EDITORIAL �

Graphics, DTP, and Price Wars 
As I write this, I'm on my way to the 
National Computer Graphics Association 
show in Anaheim, California. It promises 
to be a good how ince the field of com­
puter graphics is undergoing rapid 
growth and maturation on both the hard­
ware and software fronts. 

For example, in anticipation of the 
show, we've been working behind the 
cenes with a major hardware manufac­

turer to obtain early coverage of a new, 
highly sophisticated graphics copro­
ce or that will let your IBM PC compat­
ible handle graphics primitives and oper· 
ations (e.g., area fills , arc and line draws, 
and rotations) with a speed you might 
normally associate with workstations. 
We'll get the specifics and present them 
to you in an upcoming i ue. 

Other major players exhibiting at 
NCGA include AST Research (showing 
new VGA cards), Jasmine Technologies 
(with its latest Rembrandt board/monitor 
combos for the Macinto h), Texas Instru­
ments, Mitsubishi, Seiko Instruments, 
Chips and Technologies, Adra Systems 
Autodesk, and many more. 

Le familiar companie will be there 
in abundance, too. One I am looking for­
ward to seeing is Nth Graphics, which 
will be showing its paraJJel-proces ing 
transputer-based IBM PC-compatible 
graphics cards that can write 40 000 
three-dimensional vectors per second or 
draw 10,000 constant-shaded polygons 
(with 500 pixels each) per second. This is 
the first transputer-based graphics card 
I've heard of. 

Control Systems will be showing its 
new VGA-compatible graphic controller 
for the PS/2; it offers 1024- by 768-pixel 
noninterlaced output, plus a zoom feature 
that gives you a virtual resolution of 
16,000 by 12,000. . 

On the oftware ide, Circuit Studio 
has introduced Velocity. This is a three­
dimensional motion control and video 
animatioa.. package that lets you specify 
complex on-screen motions for manipu­
lating solid, shaded objects in real time. 
Circuit Studio's background is in TV 
graphics, and it shows : Velocity supports 
uJtrabigh resolution of up to 8000 lines 
for truly professional-looking, broadcast­
quality results. 

There's lots more, and it's all inspir­
ing, even for noncomputer graphic ap-
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plications: a timely inspiration, because 
we're engaged in a graphics redesign of 
BYTE-a freshening up and sprucing up 
ofBYTE's cla sic appearance. 

Not that there's anything shabby about 
the way we are now: BYTE recently won 
11 award in the regional Society for 
Technical Communication's graphics 
competition, and we're now entered in 
the international competition. 

Also, our June 1987 cover recently 
was judged the "Best Newsstand Cover 
for 1987" among all computer magazines 
in Magazine & Bookseller's national 
competition. 

BYTE's classic visual style arose from 
two beliefs: fust, the conviction that an 
author itative publication need not be 
drab ; and second , the equally cer1ain 
knowledge that creaming colors, half­
empty pages, and jumbled headline types 
were no substitute for olid content. 

But even a winning design can be im­
proved . Just as we're working to make 
BYTE's text more readable and inviting 
without compromising our traditional 
editorial excellence, we also are looking 
to make every page as visually appealing 
a po ible without losing the cla sic 
aesthetic we've defined over the years . 
You'll see the re uJts in a few months; we 
think you 'II like our new look. 

Who Needs DTP? 
There's publishing and then there's pub­
lishing: At the desktop end, the pace is 
fast and furious- ome estimates show 
desktop publishing (DTP) growing at the 
almost unbelievable annual compound 
growth rate of 47 percent. 

A full 36 percent of BYTE ub cribers 
plan to fuel that fire by picking up DTP 
software sometime th.is year, edging out 
the 35 percent who plan to buy conven­
tional word-processing software. But a 
new cla of word-proces ing oftware 
may change that balance, and it's the sub­
ject of this month's Product Focus: high­
end word-processing packages that have 
some of the features found in DTP 
packages. 

For people who need a modest amount 
of page-layout ability coupled w ith 
world-class word-processing features, 
these hybrid packages could save money 
and time. They're worth a look. As i. 
true with rno t BYTE articles, th.is one 
goes beyond the mere recitation of facts. 

In this case , Lamont Wood provides use­
ful definition of just what doe -and 
does not- constitute true DTP. 

Moving away from the nitty-gritty of 
workhorse software , thi month ' In 
Depth section ( uperbly illustrated by 
cover artist Robert Tinney) offers some 
welcome perspective on CPU architec­
ture. These articles detail how funda­
mental design decisions made years ago 
in 4- and 8-bit chips still affect the perfor­
mance and capabilities of today's 32-bit 
architecture and will affect tomorrow' 
designs, like 80486, 68030, and reduced­
instruction-set-computer chips . 

Speaking of tomorrow 's designs, you 
no longer have to wait for Apple's long­
rumored portable Mac: The third-party 
Dynamac portable already exists . It is 
pricey (like all Mac things, unfortu­
nately), but it's loaded and comes with a 
screen that offers even higher re olution 
than that of standard Macs . Nice stuff. 
It's reviewed in this issue . 

On the Intel ide, with more competi­
tion , the 80386 price wars are creating a 
consumer's paradise. Recently , I decided 
to take the upgrade plunge when even re­
ligious use of data-compre ion utilitie 
wouldn't let me shoehorn another byte 
into my home computer ' s hard disk 
drive . (It wasn ' t an ea y deci ion to 
make: Although working at BYTE lets 
me try all manner of very nice , no-holds­
barred hardware, I still shop carefully for 
my home-use equipment. which I pay for 
myself.) 

After checking out our reviews and 
spelunking in BYTE' ad page , I di ­
covered a fantastic buy on a mail-order 
80386-ba ed machine, checked on the 
company with the Better Bu s iness 
Bureau, and phoned in my order. 

I now have a very fast, very inexpen­
sive 80386-based machine with a large 
monitor, ample memory , and a fat , fa t 
hard disk drive. It 's wonderful. I can't 
believe I waited this long to get an 80386 
for home u e. The difference in real pro­
ductivity is amazing- I honestly get more 
done in les time, which makes after­
hours work a lot easier to take . If you 
haven't looked at prices recently, you 
owe it to yourself to do o: 80386 up­
grade are probably a lot le s expensive 
than y u think. 

-Fred i.Anga 
Editor in Chief 
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Staff-written highlights ofdevelopments
in technology and the microcomputer industry

Getting Small: Engineers Put Print Head
on a Chip
If a prototype ñthermal prim head on a
chip" is any indication of things to
come, thermal printers will continue to
get smaller and less expensive. The
CMOS chip. developed by Sony engi-
neers in Japan, provides a density of 180
dots per inch with a dot pitch of 140
micrometers for character printing. and
8 dots per millimeter and a dot pitch of
I25 pm for graphics printing. Current
versions of the chip measure less than
ó,5 by %,, inch. Finer lithography will lead
to resolutions as high as 32 dots per
mm, according to Yuji l-layashi, one of
the engineers on the project.
The silicon chip holds heating ele-

ments. power transistors, enable gates.
latches, and shift registers. For graph-
ics printing, it uses 11,448 thin-film
transistors; for character printing, it
uses only I272 transistors.
Although engineers have for some

time tried to develop thermal print heads
on a chip. they have been stymied by
their inability to integrate heating ele-
ments and drivers on a single chip be-

cause silicon has a high thermal conduc-
tivity, making it impossible for the
silicon substrate to hold the necessary
heat.
With the Sony chip. which has a

quartz substrate, the highest temperature
point on the chipðabout 50Á Cðis at
the center of the heating element. This
ensures that the heating elements do
not adversely affect the driving circuits.
Sony engineers said. The variation be-
tween conventional heating elements and
power transistors is about l5 percent;
with the Sony chip, the variation is only
l percent to 2 percent.
Designers have also been unable to

reduce the size of power transistors. so
they had to resort to using inefýcient
wire bonds between heating elements
and drivers. Sony got around this
obstacle by using superthin-ýlm transis-
tors that resulted in relatively small
drivers.
Sony officials would not comment

on when the chip might be used in an
actual themial printer.

Apple's Sculley to Lone Users: ,ñHang in Thereò
As the ApplefDEC Computing Center
drew crowds at the Dexpo show in New
York recently, some longtime users of
Apple computers tried to gauge the ef-
fects of the "repositioning" of the per-
sonal computer company. Connectivity
between groups of users is certainly
more readily available, but what about
the single user. who has traditionally
been Apple's installed base? What are
Apple's plans for the people who don't
need to tie into a VAX or who don't want
to work with a "workgroup"ó?
ñSingle users should hang in there,"

Apple CEO John Sculley told Micro-

bytes Daily. ñWe introduced two new
processors last year to meet the needs of
our users. This year we are focusing on
the extension of those machines into the
multivendor workplace, which is
important.
ñAs has already been said, we are

not going to introduce any new CPUs
this year," Sculley said, ñbut that
doesn't mean Apple has forgotten about
the single user. Far from it. I think that
'89 will bring new products that address
the single user's needs with the kind of
technology that people have come to ex-
pect from Apple.ñ

Intel Designs C Compiler
Applications
In the midst of the excitement about the
80386 and protected-mode applications.
itós easy to forget the huge market for
embedded applications, in which micro- continued

for Embedded

processors are used with code in ROM
to control data or processes. Unlike re-
programmable software applications

Nanobytes
' That Dylan guy was right
when he said the times are
a-changinó. And if you need sup-
porting evidence, look at what
IBM executives have been
doing: Theyôve been commenting
on unannounced products. Wil-
liam Lowe, president of the Entry
Systems Division. has been tell-
ing just about everyone that the
company will gradually move its
entire PS/2 line up to the 80386,
will come out with an 80286-
based system in the vague range of
$l300 to $2300, will release PC-
DOS 3.4 sometime this year. and
will deliver a 32-bit version of
OS/2 next year. A Big Blue vice
president said the company will
roll out as many new systems this
year as it did last year. Bigger
hard disks in smaller packages
were also promised.
~ So what's the deal with this
new verbosity at IBM? Several in-
dustry watchers say that IBM
wants to keep its current custom-
ers, and potential customers.
from looking at equipment from
other vendors who might deliv-
er similar goods first. "We're go-
ing to come out with some new
products sometime, so don't go
buying them elsewhere." is how
one observer interpreted IBMôs
pre-announcement announce-
ments.
v Personal computers at DEC
sites aren't news anymore, but the
rate of inýltration could be sur-
prising. According to a survey
taken at a recent DEC exhibi-
tion. 84 percent of the attendees
said they use an [BM PC or
compatible at work; S4 percent
said they use a Macintosh. With
all the recent announcements of
Macs-to-VAX connections, peo-
ple at DEC sites will be able to
use their Macintoshes for more
than graphics and presentations.
0 Ashton-Tate chairman Ed
Esber said a future version of

continualó
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dBASE. for the Mac will be able
to read dBASE programs from
IBM-compatible systems. Esber
conceded that it was maybe a mis-
take not to have implemented
that power in the initial version.
' Tandy and Apple computers
each represent 23 percent of the
models sold through computer
stores (including Tandy computer
stores) last year, according to
figures from the research ýrm
lnfoCorp (Cupertino, CA). The
numbers are based on monthly
sales. The statistics as quoted
say that IBM computers made up
17 percent of sales, and Com-
paqs made up 6 percent, followed
by Epson and Leading Edge with
4 percent each, AT&T with 2 per-
cent, and the popular "Other" at
20 percent.
' Addison-Wesley (Reading,
MA) will publish a new volume in
its series on Adobe PbstScript.
The new tome, P0stScript Lan-
guage Program Design, is aimed
at software developers who need
more information on the me-
chanics of the page-description
language. lt will sell for $22.95.
- Sharp Electronics (Mahwah,
NJ) knocked $300 off the price of
its PC-450] laptop computer.
The little unit now sells for $995;
it comes with a supertwist LCD
screen, a 3 '/z-inch floppy disk
drive, a parallel port, and 256K
bytes of memory.
v Votan (Fremont, CA) has
given voice-recognition capability
to its IBM PC-based TeleCenter
voice-mail system. A new soft-
ware module lets an authorized
caller step through the mail menu
by talking, rather than pushing
phone buttons. Unlike other voice-
mail systems, TeleCenter with
the Voice Entry module lets you
check in from a rotary phone
rather than requiring a push-
button model.
' Applied Reasoning (Cam-
bridge, MA) lowered the price of
its PC-Elevator 386 accelerator
for the IBM PC, XT, and AT to
$1795 and added a few things,
most notably the ability to use
more forms of memory, includ-
ing as much as l3 megabytes on
the board (it comes with 1 mega-
byte), motherboard RAM of the
host machine, extended mem-
ory, and expanded memory.

continued
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that you run on a microcomputer, em-
bedded applications must reside in ab-
solute addresses in ROM. Microcom-
trollers are being used in everything
from laser printers to lawn sprinklers
to refrigerators.
To facilitate writing the program

code that controls these embedded
microprocessors, Intel's Development
Tools Operation (Hillsboro, OR) is
bringing out a new C compiler. the
iC-86 R4.0, which generates pre-
defined machine functions and ñROM-
able" code, which would nonnally re-
quire assembly language routines using a
standard compiler. The iC-86 compiler
functions include the ability to set regis-
ter flags and enable or disable inter-
rupts directly, thus avoiding the debug-
ging and maintenance complications
inherent in assembly language.
The use of predeýned machine func-

tions reduces the overhead associated
with assembly language and improves
perfomiance, according to Intel spokes-
persons. The iC-86 compiler has a
ñlocatorñ that lets you specify absolute
memory addresses for storing the code
in ROM.
The iC-86 is designed to work with

Intel's line of in-circuit emulators (lCEs)
to allow full symbolic debugging of the
program to be downloaded into the
microprocessor. An lCE from lntel
costs about $7000 for the 8086/80286
and about $l5,000 for the 80386. Al-
though you can use iC-86 with 80286 or
80386. it is designed for use only in
the processor's real mode.
The new compiler is priced at $750

and is currently available with prepro-
duction libraries. Updated libraries
will be shipped at no additional cost in
July, lntel said.

Scoff If You Must, But Ada ls ñDoomed to
Successò
Calling Ada ñcverybody's six favorite
programming languages," Hewlett-
Pacltard's Larry Rosler told a group of
developers in San Francisco recently that
the language is ñdoomed to success. "
Rosler, manager of HPôs Computer Lan-
guages laboratory, said that Ada ñis
exactly in the same situation as COBOL
was 25 years ago. Everybody scoffed
at it, but today 85 percent of all code is
COBOL. " Rosler doesn't necessarily
claim that Ada is the best programming
language available to developers, but
he did say it will be a ñcommercial
success."
The rise of Ada will be largely due

to Department of Defense and other gov-
cmment agency requirements. As
Rosler pointed out. the DoD requires
that Ada be used in all embedded sys-
tems and, more recently, has extended
the Ada mandate to all programming-
related projects, embedded or not. Other
parts of the govemment are following
suit. Rosler added that, even though
Unix is being pushed as an operating
system standard in government environ-
ments, ñif you want Unix to be a suc-
cess, it is inevitable that it will be Unix

with Ada. " Recent reports indicate that
the government currently spends more
than S20 billion a year on program-
ming projects, a figure that does not in-
clude hardware or software purchases.
One thing that will help make Ada a

commercial success. said Rosler, is the
vast number of Ada-trained program-
mers who will filter down from govern-
ment projects to develop commercial
applications. ñThey [Ada programmers]
will do indirectly what students did tn
C," said Rosler. ñFor Ada. this will
mean a thrust from above [the govem-
ment] and from underneath
[programmers] . "
Even though Ada critics say the lan-

guage is bulky, it has standard tools and
was created with portability in mind.
Rosler said. Ada also offers some of the
object-oriented feanlres that C + +
provides. ñWith Ada, everything is in
there," he said, ñthat is, if you know
how to look."
C + + developer Bjarne Stroustrup

agreed with Rosler, saying that ñAda
will succeed because it is the only lan-
guagc people are willing to throw tens of
billions of dollars at. "

ISDN Demo Works, But ls Demand for It
Here Yet?
Predicting an ñISDN explosion" with-
in the next couple of years, AT&T, Pa-
cific Bell, and Lockheed demonstrated
in California recently some of the
powerful capabilities of Integrated Ser-
vices Digital Network (ISDN) technol-

ogy. (ISDN divides a standard two-
wire telephone line into three digital
channels [B,D, and H] capable of si-
multaneously transmitting voice. data.
and video over a single wire.) ñISDN
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~ Extended Systems (Boise,
. ID) has a new device that lets four
computers share an HP Laserlet
II primer. The ShareSpool board
slips into the printer's extra I/O
slot and talks directly to the
primer backplane. The company

ó says the $495 device provides
"true simultaneous inputs,ñ has
a 256K-byte memory buffer, and
is totally transparent to the
users.
' Sony Microsystems (Palo
Alto, CA), the new arm of the
electronics giant, is seeking de-
velopers to work with its NEWS
workstations, a line of Unix-
based 32-bit computers. Sony is
aiming the systems, which range
in price from $3995 to $19,900. at
CAD and publishing markets.
I Tiara Computer Systems
(Mountain View, CA) has a new
adapter card that links 386-based
personal computers to Ethemet
networks. The $395 LanCard E-
386 fits in a short slot and oper-

T ates at 16 MHz with no wait
states.

capability is here today," said AT&T
spokesperson Jerry Herman, while Pa-
ciýc Bell's Pat Bergmann added that
ñISDN is where we are migrating our
customers.ñ
The beauty of ISDN, its proponents

say, is that it will enable personal com-
puter users who now have two or more
phone lines running into their offices-
one for voice phone and one for a
modemðto have a single phone line that
can be used simultaneously for both
voice and data transmission. Instead of a
standard phone and modem, you would
need a phone with a built-in terminal
adapter. Your computer would be con-
nected to the phone, which would. in
tum, be connected to the wall jack. No
other modiýcations would be needed.
However, your central telephone office
would have to have an ISDN telephone
service switch installed.
Herman emphasized that ISDN will

not be adapted by users or local phone
companies until it is at least as cheap
as today's methods. ñFor ISDN to make
any sense, it will have to be less expen-
sive than existing telephone lines," he
said. Estimates are that ISDN costs are
from l.5 to 1.6 times that of current
technology. When ISDN benefits reach
a low enough cost, Herman said, we will
see companies aggressively attacking

the potentially multibillion-dollar ISDN
market.
l-lennan told us that "there are a ton

of companies, including Apple, working
on ISDN products" and that we should
begin to see those products within the
next year.
As part of its demonstration. the

companies connected three MS-DOS-
based AT&T PC 6300s and accompa-
nying voice/data phones via standard
phone lines. After establishing voice
communication with users at the other
PCs. Herman sent and received files
(created with Microsoft Word) while
talking on the same phone line. In this
instance. packet-switched data was trav-
eling over one channel while voice
communication went over another.
The PCs were using unmodified
EZLAN communications software. Her-
man added that they had previously
used unmodified versions of Crosstalk to
accomplish the same operations. In a
separate demo, files were transferred
from a Macintosh SE to a Mac ll, both
running unmodified MacTerrninal soft-
ware. ln another demonstration, video
was transmitted at 64K bits per second
over standard phone lines using CLIós
Rembrandt hardware; remote video cam-
eras were connected to telephone lines
and simply dialed up.

GaAs Chip Beats the Clock; Designers Claim at Least 100 GHz
A gallium-arsenide-based lC, built by
researchers at Stanford University's Ul-
trafast Electronics Laboratory, is per-
forming at such high levels that its de-
signers say they're having trouble
measuring its speed. So far, they say,
they've determined that the chip is run-
ning at least at 100 gigahertz (GHz), or
100 billion cycles per second, which is
about 10,000 times faster than standard
16-MHz microprocessors.
What's particularly unique about the

chip, said Mark Rodwell, one of its de-
velopers, is that it's based on "very
simple ideas that were conceived in the
early 1960s but that no one ever built. "
Rodwell said that ñthe real conceptual
breakthrough for the chip is that we

took old ideas and made the sort of de-
vice that can be developed only with
today's technologies."
The new circuit is basically a non-

linear transmission line that may eventu-
ally replace the step-recovery diodes
used in today's high-performance elec-
tronic measuring devices. Rodwell said
the circuit itself consists of a transmis-
sion line that has Shockley diodes at-
tached at regular intervals. Since the di-
odes provide reverse bias. the different
parts of the line have different voltages,
and, as a signal uavels down the line,
its "parts" travel at different speeds,
each successively faster.
The chip will be used initially to

generate pulses for driving high-speed

measuring devices that will have a time
resolution comparable to that of a laser-
based system. Such a device would
also be much smaller, less complex, and
less expensive than current measure-
ment systems. Among those devices
might be a diode-sampling oscillo-
scope. (Some of today's measurement
devices can also get up to 100 GHz;
however, they do so by generating
l0-GHz signals that are then mixed to
generate detect signals of much higher
frequency. The new chip will generate
the higher-frequency signals directly.)
These higher-perfomiance measure-
ment devices, said Rodwell, will make
possible the development of ultrahigh-
speed computers.

Scoreboarding Boosts Speed of Forthcoming Intel
Intel (Hillsboro, OR) has resurrected a
relatively old approach to circuit design
in order to boost performance on its
emerging generation of microprocessors.
The on-chip circuitry, called ñregister
scoreboarding , " essentially separates
memory reads from the operation that
uses the memory. (Or, in more tazhnical
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terms, scoreboarding decouples the ex-
temal memory access latency from the
microprocessorôs instruction execu-
tion.) The net result is that the average
access time of the memory subsystem
is lowered, since the microprocessor
does not have to spend so much time
waiting for memory access to be com-

Processors
pleted. Because high-performance
microprocessors are executing more in-
structions in fewer cycles, the memory
system gets slowed even more.
According to Intel engineer Glen

Hinton, scoreboarding has provided
average perfomiance increases of from

continued





MICROBYTES

10 percent to 50 percent. In large C pro-
grams, for instance, Hinton said per-
formance gains have been about 10 per-
cent; in assembly language programs,
gains have been about 40 percent. Hin-
ton wouldn't say on which chips Intel
has implemented sconeboarding. but he
did say it wasn't the 80386. ñIt can
help perfonrtance only with processors
that have wait states.ñ he explained. ñIt
[scoreboarding] lets the internal operation
proceed where wait states occur."
Scoreboarding is simply one tech-

nique that designers can use to offset the

bogging down of the system due to
microprocessors operating at a higher
frequency than the external bus pins. A
more common, but more costly, alterna-
tive is the use of an external memory
cache. The basic approach was devel-
oped in the late 19605 as a method of
enabling concurrency on mainframe
computers.
With scoreboarding, the read access

is sent to the external bus controller and
the destination register is marked as
busy whenever a memory read is exe-
cuted. Execution then immediately

continues with the next instruction. The
source and destination registers of the
new instruction are checked; ifthey are
busy. the instruction is canceled and is
then tried again later. If the registers are
not busy, however, the instruction is
completed.
Hinton said scoreboarding is helpful

only when the system uses independent
instructions that execute concurrently
with the external bus access of the previ-
ous read access. With dependent in-
structions. execution is delayed until
memory reads are complete.

Lotusôs Manzi Warns CD-ROM Developers: Don't Promise Too Much
Sometimes stating the obvious is a that afflicted the mainframe and mini-
good place to start. Jim Manzi. president computer industry 5 to I0 years ago. He
of Lotus Development (Cambridge.
MA), did just that when he told an audi-
ence at Microsoftôs CD-ROM confer-
ence in Seattle that ñcustomers won't
buy what they can't use."
Manzi said the personal computer

suggested that sometimes the best re-
search and technological advancements
come from an unexpected source: lis-
tening to customers.
Packing large amounts of raw data

on a disk is not the ultimate objective of
industry has a history of "overpromising CD-ROM, he said. ñThere's more to it
and underdelivering, ñ and he urged
developers not to make this mistake with
CD-ROM. Manzi warned against what
he termed the technological arrogance

than loading data and producing a ge-
neric lookup engine." People are look-
ing for ways to transform raw data into
useful information; according to

Manzi. this is the promise of CD-ROM.
ñCustomers don't care about the un-

derlying technology. They just want use-
ful information" and want to spend less
time in front of their computers, he said.
ñOur industry will be truly successful
when it frees customers from their com-
puters to spend more time thinking
creatively.ñ
One of the potential benefits of CD-

ROM. according to Manzi. is ñfreeing
customers from information middle-

continued

With Maplnfo, More Ways
Than Ever To Map Your Data

Pit Map. Automatically use you etistng Thamatltz. Lisa our boundaries [state
database llrotn dBASE ill or others] or county} or draw your own [sales
with street maps that we can supply regions. election distorts. etclr Create
Maps lrom over 300 US. cities and a database tor the region (population,
toms contain all arldesses. aootrrate to average Income. etc] Color code
tho correct blocit and side ol the boundaries or entire regions based on etc.
street. Type any address and Maolnlo pararneters you define.
will lino lr tor you. Calt to the screen
your complete record.

Prosantattpn. Use powerlul graphics
commands to arid your own titles.
legends and text. Create arrows.
windows or callouts. Tum on or ott labels
bl points. streets. bridges, regions,

visual Database. Draw anè,-1hing from
a þoor plan to airoralt rlesim. Store data
on any point or region. Create l'l'|tllll|]|B
layers to atltl tleiribility to your display

Anti that's lust a sample. it you hood to map your tlata. H3|l|~|ll0 can do it tor as llttla as $750. IBM PG or
100% cornpatiblos. with 640K memory. a hard tilslr drive. and graphics capability.

. K, To order. call l-BDOðFASTMttl=! ln New York State. call 1518-274-B673 [Telex 371-5584].
_r|.'7Ä|fó_iýrô)-'_.2;hlaplnto Burp. 200 Bmatlway. Troy NY 12160

1 H J L ll ll K tease lll is a trademark or Astltortlate. lBM and lBM PC are tratiarrta.r1ts ct International Business Machines Corp.
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lfyuu've got better things In do I Imn debug pages and
pages of (-ode. _\-ou nu-(I .è\SYS'|"." ll 'sth(.~pr0granu1\ing
environment r.l0\-olnpvd spar-itir-all_\' for s(~i0|1tiýcumi
engineering applicat ions.
.~\SYS'[ósin1pliý(~s data z1nz1l_\è'sis;1|1(l graphic display.
and inlvgrutcs I hvlu wilh<lataac-q11isit.i0n. Ysing
.-XSYST, you can replace pz1gv.\' uI'|u\\'-|('\'(ól <~od<n- with :1
lbw .s|)8CiúlliZ\_ó(l umlnuuuls. And it 's 0as_\'mlz1iInrm
your r-hanging ap|1li<-111 im1.è; .\S\'ST'.< simplv
<-onýgural inn nu~m1s and our u~<'hni<:nl S\lppu|ól will
gel ymx npnnd running qui<:kl_\'ðzmdkm~|>y<u1!hvn-.

Call and <lis('l|.\'.\ó _\'(1llIó3pp]i('illilI|l \\óilhm1r~ni'm|r
tochniral spm-inlisls. (')r1'0q\u_~s& rnurv i||i'0r|m1I\im\.
Just n1ak(~thvm~xl linv <>l'<-mlv _wm vntvr
1~ s(1<)~;>.-is nun, II 'll [ml _vnun|1-lim=wilh ASYST,
the s(-i0nIèiý<: \\'u_\ó In pn wgrauu.
Features:
I .~\||alog-Iu~l)igiI:1|_ I)|gn:1l-to-.è\|\:.\lug,andlýgilzxlI 0 Suppurl
I (JPIB II-IE!-I-4.ó<S |nl0rfacr>
I RS-óZ32 hnvrfzn-v
I Suphi.\lira|u_-d .~\|mI_v<i>:uuHÄr:1phu->

System r1-*<l\|ir|-:<|B1\l Ptó, X'Ió_ .~\'l'_ or 1110"; cu|nló:|1il>l~Â.

SÄT\NAI-IL 'EC#1-ô\l)LI_'\G|F!'Ä.iYóKl

I00 Corporate Woods
Rochester, NY W523
1-800-348-0033 (or 716-272-0070)
SYSUó-III De-.velopPm: Ask about our new ASYST Run-lilmó License.

AQYST is atradcmurk uló Asysl Soflwzue 'l'e(-l\|1ul:>giv>_ lm-.
IBM. IBM lô(ó. lli.\lP(ó.XTandIB.\1Pl"- AT are registered lmdvnlarks
of lnlemauonnl Rnsinl-:\\ .\hrh|nr.<('nr-pnr.1tio|\
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Dunner International Trading Company li.v.
Kipstmt I6. 3l)l| RT Rolterdant.1ól|e.\letherlantl.~,.
Te óil.l0~i0Gllll)0. Telex: Z5~lóX1 lirali. Fur 5l.llHl280"?i

DUNNET:YOUR
STOCK-TO-CASH lN'l'EllF CE
Mass storage is a useful computer facility; but when applied to computers and electronic equipment in 2 sales context. it ineans
capital tic up, instead of working for you.

Dunnct's leatletship in electronics mass purchasing and distribution in Europe. H BC,-gnuñ _
built up over the past 2t] years. is a clear indication / /7/- -/"""
of our professional ability. Put it to work for you. /""' General lilanager

Dttnnet has the answer As one of Europe's largest importers and distributors of electronic goods. we have both the financial strength
and the market outlets to reduce manufacnirefs stock problems.

Our purchasing power enahles us to buy up iob-lots at highly eompetitite prices. Large quantities. not just oi" computers and
computer products. but also consumer electronics such as telephones and facsimile maeltines.

lf your working capital is locked-up in the warehtiuse, let us act as your Sltldvll)-(il.\ill interfaee.Wliatt'\'t-r the 'n>lume. and regardless
of brand name, we are in the market to buy. And. furthermore. we will agree the distribution areas of your prntluets in silvancc.
This will enstirc that your pre-existing marlteting strategies are not undermined. :>

MICROBYTES

men and the charges of on-line ser-
vices. " CD-ROM products will some-
day be updated frequently enough that
users will be able to spend less time
using on-line services. he said.

Manzi predicted big times ahead for
the CD-ROM industry, saying that in S
years the medium will be indispensable
in government, business, and education
After the medium becomes essential to

those markets, CD-ROM-related sales
will account for 10 percent of revenues
at software companies (up from l per-
cent now), he predicted. We trust he
wasn't overpredicting.

Toshiba Designs Graphics Processor for Fast 3-D Drawing
Companies that have been considered
the leaders in the graphics processing
rnarketðlilte Intel and Texas Instru-
ments, with their respective powerful
graphics engines on chipsðcould be
seriously challenged by Toshiba with its
new high-performance graphics
processor.
Toshiba claims that its chip can draw

and render three-dimensional images at
up to IO million pixels per second. The
processor could find its way into CAD
workstations and graphics boards for
personal computers, if Toshiba can con-
vince designers to use it.

The CMOS device contains more
than 130,000 transistors and provides
graphics functions such as Gouraud
and constant shading. line drawing.
depth cuing. image data transfer, and
hidden-surface removal.
Although as many as four processors

can be linked in parallel in a multichip
architecture (with resulting perfor-
mance of up to 40 million pixels shaded
per second, Toshiba says). the chip it-
self consists of four parts: a 32-bit com-
mand processor, a 32-bit pixel proces-
sor, a memory interface, and a window
block for multiwindow support. The

command processor, which includes
finnware, executes preprocessing op-
erations and sends instructions to the
pixel processor. The pixel processor is
the main engine for shading, drawing,
and bitðmap operations. The memory
interface generates the memory timing
signals. A special multiprocessor
mode makes parallel processing possi-
ble. Special algorithms for smooth
shading are in the firmware.
For constant shading, Toshiba

claims the chip can execute at the rate of
160 million pixels per second and draw
1 million lines per second.

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and
scientiýc developments that might have an impact on microcomputers and the people who use them. we also want to keep track
of innovative uses ofthat technology. lfyou know ofadvances orprojects that involve research relevant to micmcomputing and
want to share that information, please contact us. Call the Microbytes staffat (603) 924-928i. send mail on BIX to Microbytes.
or write to us at One Plwenir Mill Lane, Peterbomugh, NH 03458.
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When you want to talk computers.. �
ATARI COMPUTERS 

65XE 64K Computer .... . .. . . 99.99 
130XE 132K Computer ...... 139.00 
520ST•FM Monochrome Syst. .. Call 
1040ST Color System .. .. . .. 939.00 
SF124 Monochrome Monitor . 149.00 
SF1224 Color Monitor .. ..... 329.00 

Includes: 520ST•FM, 512K RAM with 
3112" Drive Built-In, Basic, RF•MOD, 
Atari Mouse, and SF-1224 Color 
Monitor 

AT ARI ST SOFTWARE 
Access 
Leaderboard Golf . . . . ..... .. 24.99 
Antic 
Stereo CAD 30 Flash ...... ... 24.99 
Avant Garde 
PC Ditto (IBM Emulation) ..... 69.99 
Battertes Included 
Degas Elite .... ... .. . . . .... 44.99 
DAC 
Easy Accounting ........ . ... 64.99 
Soft Loglk Corp. 
Publishing Partner . ........ .64.99 
Tlmewor1<s 
Swlftcalc/Wordwrlter ..... . .. 49.99 
VIP 
Professional Gem ...... .. .. 144.00 

AMIGA SOFTWARE 

Absoft 
AC Basic ... ..... . . . . .. .. . 139.00 
Aegis Development 
Animator/Images .. . .. .. . .. .89.99 
Draw Plus .... . ............ 149.00 
Son Ix ..... ...... ... ....... 49.99 
Discovery Software 
Marander II ..... . . . . . .... . . . 31 .99 
Electronic Arts 
Deluxe Video 1.2 .. . .... .... . 89.99 
Gold Disk Software 
Pagesetter wfText ed . .. .. . .. 89.99 
Micro Illusions 
Dynamic Cad .. .. .. .. .. .... 349.00 

AMIGA SOFTWARE 

Micro Systems Software 
Scribble . ........ .... .. . . .. 69.99 
New Tek Inc. 
Digi -View 2.0 ........ . . .. .. 149.00 
Digi-Paint ... . . ............. 44.99 
Sub-Logic Corp. 
Fl ight Simulator II ........... 39.99 
Word Perfect Corp. 
Word Perfect . ...... . . .. . . . 199.00 

MACINTOSH PRODUCTS 

Everex 
EMAC 60T Tape 
Back-Up 

51099 
Hard Drives 
CMS 
MacStack 43 ... ... . .. .. . .. 849.00 
Everex 
91 MB SCSI ... . ......... . 1499.00 
PCDC 
MacBottom 4032 ......... . . 999.00 
Floppy Disks 
Cutting Edge by Ehman 
SOOK External . .. ... .. ..... 189.00 
Mirror Technologies 
Magnum SOOK .. . . .. ....... 199.00 
Monitors 
Network Specialities 
Big Top 20" .. ..... .. .. ... 1499.00 
Sigma Designs 
Laser View Display Sys!. . .. 1,749.00 
Memory Upgrades 
Dove Computer 
Mac Snap 524S . .... . . . . . .. 199.00 
Mac Memory 
Max Plus Mega . . .... .. .... 329.00 
Turbo SE 16 MHz .. ...... .. . 369.00 
Scanners 
AST 
Turboscan ... . ......... . . 1,299.00 
Data copy 
720 Flatbed Scanner .. . . .. 1, 199.00 

v �

MS/DOS SYSTEMS 

Compaq desk pro and portables . Cal I 
IBM PS/2 model 30 and 50 . .. . . Call 
IBM PS/2 model 60 and 80 .. . . . Call 
Leading Edge ... .... ....... 899.00 
NEC APC•IV Powermate ... 2,399.00 
NEC Multispeed Laptop . . .. 1229.00 
PC•TOO 80286 1.2MB, 512K .. 999.00 

MULTIFUNCTION CARDS 
AST 
6-Pak Plus 576 Board ....... 139.00 
Hot Shot 286 Accelerator . .. .349.00 
Hercules 
Color Card . .. . . .. . .. .. .... 129.00 
Graph ics Card Plus ...... . .. 159.00 
5th Generation 
Logical Connect ion 256K .. .. 349.00 
Ouadram 
Quad386XT 80386 PC-Upgr . . . 799.00 
Video 7 
Vega V.G.A. Adapter ...... .. 319.00 
Zuckerboard 
Color Card w/Parallel Port .... 89.99 

MS/DOS SOFTWARE 
Ashton-Tate 
d•Base Ill + . . .. . . . ........389.00 
Borland 
Quattro . . .... .. . ..... . .... 129.00 
5th Generation 
Fastback Plus .... . .. . ...... 89.99 
IMSI 
Optimouse w/dr. Halo . ...... . 89.99 
Logltech 
H i•Aes Buss Mouse ...... . . 119.00 
Lotus 
Lotus 1.2.3 ... . . .. .... . . .. . 309.00 
Software Publishing 
First Choice .. .... .. . . .. .... 99.00 
Mlcropro , 
Professional 4.0 w/GL ....... 239.00 
Word Perfect Corp. 
Word Perfect 4.2 . . .. ...... . 209.00 

COMPUTER MAIL ORDER �
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CHAOS MANOR MAIL 

I have no objection to multitasking if it 
works as you describe your life. I've just 
yet to see that happen on a micro. - Jerry 

Why Not Unix? 
Dear Jerry, 

Have you een the bunon that reads, 
" OS/2 =half an operating system"? 

The person wearing it is probably a 
Unix person, which leads me to the topic 
I wish to comment on. In the "Hackers 
3.0" section of your January column, you 
said , "I think of little that OS/2 promjses 
that you can ' t do with Unix." Me, too. I 
can also th.ink of a lot of things it doesn't 
promise that you can do with Unix, such 
as allowing multiple users. 

You mentioned that Unix. isn't going 
anywhere without a major backer , and 
that the obvious major backer is AT&T. 
Oh, no! Please, not AT&T. If it weren 't 
for the University of California at Berke­
ley, AT&T would have destroyed Unix. 
How about a major backer being a cus­
tomer? Like the Department of Defense, 
which just put out a bid for 4 or 5 billion 
dollars' worth of Unix machines. I don't 
think we will ever see even a $IOO million 
bid for OS/2 machines. 

As to whether there will be as many 
OS/2 users as Unix users a year after 

OS/2 come out: I don ' t think so. OS/2 i 
out as of this writing . There i no soft­
ware for it, and you need an 80286/80386 
chip to fun it. Granted, the software will 
come, but those 8088 boxe will not all be 
upgraded to 286/386 boxes. 

Finally, you said that the main objec­
tion to Unix was that it' s too big and too 
slow. I thought the main objection to 
Urux was that it i cryptic and difficult to 
learn. If it is too slow, then buy faster 
hardware. That is the solution Microsoft 
i offering for Windows . 

Note also that I am (and I assume you 
were) talking only about microprocessor­
based computers . If you were to include 
all computers, many of my above answers 
would be subject to change . 

Mkhael Tighe 
Freehold. NJ 

I suspect tha1 Microsoft/IBM will be 
more than happy to leave the 808618088 
market to Unix. Unix on a vcmilla PC is 
like a dog playing chess: You don't expect 
it to be done well; the miracle is that it 
can be done aI all. 

Withow a major backer, Unix is not 
going to go far in the micro community. 
The obvious candidate for major backer 
is AT&T; as my friend Paul Chisholm 

says, the people at AT&T know how to 
write good compilers-they invented 
Unix. 

I 'm doing a major essay 0 11 Unix and 
OS/2 for the column; watch for it. -Jerry 

Thunder and Writing 
Dear Jerry, 

Your comments about what you want 
in a pelting checker (Computing a t 
Chaos Manor, January) seemed to me to 
describe perfectly Thunder for the Atari 
ST. orn1ally , such a coincidence would 
not move me to write to you; however. 
coupled with your closing comment 
about Atari being the " machine for the 
rest of us, " I could not resist. 

Thunder was wrinen by Mark Ska­
pinker at Batteries Included, but I am not 
ure what its tatus i since BI was gob­

bled up by Electronic Arts . The program 
ha all the features you described and can 
be used in either batch or interactive 
mode. In interactive mode it uses a bell to 
inform you of an unrecognized word (I 
read omewhere that there i also a ver­
sion available for the hearing impaired 
that uses a visuaJ indicator) , and you can 
either correct it yourself or u e the mou e 
to call up a list of possible corrections and 

co111/n11ed on page 324 
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STAT �

Select the points you want to remove from your ... Then press F6 to refit the model and 
regression model . .. recalculate the statis tics. 

Because "Statistical Graphics" 
Is Better Than Just Statistics and Graphics 

Most of today’s PC statistical 
packages give you all the statistics 
you’ll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you integrated statistical graphics 
in an environment you control. 

Unique " What If" Interactivity 

STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look-and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 

Integrated Statistical Graphics 

Coupled with STATGRAPHICS’ 
interactive environment are over 50 
types of graphs-traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are Integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data- trends you may have 
missed if you looked only at the 
numbers. 

Over 250 Statistical Procedures 

� Direct Lotus and dBASE �
interfaces �

� ANOVA and regression analysis 
� Experimental design 
�Quality control procedures 
� Multivariate techniques 
� Nonparametric methods 
� Exploratory data analysis 
� Forecasting, time series analysis, 

and more. 

STATGRAPHICS-

The Best Way to Do Statlatlcsl 

Put the power of STATGRAPHICS 
to work for you today-all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592•0050 ext. 4 00 
In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 

STSC, Inc. 
2115 East Jefferson Street 
Rockville. Maryland 20852STSC 

• Sugoested retail price In U.S. and Canaoa. 1nternat1ona1 
prices vary. Avarlallle thtough dealers anel ClistnllutOfs 
worlelw1Cle. STATGRAPHICS, PLUS�WARE, Lotus. and 
dBASE a.re reolste1ed trademarks a l Statistical Graphics 
Co<poration. STSC. Inc.. Lotus Development Corporation. 
anel Ashton-Tate. respectively. 

A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2� Series. A PLUS*WARE PRODUCT 
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It took 8million �
F PS before we �

produced awinner. �
Now appearing: the And the supporting roles played Give us a call today. We'll tell you 

DT7020 Array Processor for by our MACH"" Vector and MACH how to connect your IBM PC AT to a 
the IBM PC AT. DSP Subroutine libraries and our rising star: the DT7020 array processor. 

In this business, connections 
mean everything. Since our 
DT7020 array processor connects 
directly to our frame grabber and 
data acquisition boards for true 
8 MFLOPS execution, it'll be an 
overnight success. 

MACH Microcode 
Assembler and Simulator 
are truly award winning. 
Nothing beats this 
package when it comes 
to real-world image 
processmg. 

(617) 481-3700. �
-«OT-Connect'" is an open interface 
specification which i}e rmits thedirect 
connectionof stand-alone data acquisi­
tion and frame grabber board to pro­
cessor boards for greatly accelerated 
signal (DSP) andimage processing. 

Digit.al Stl!NI Proces>ing �I�~ Processing 
DT-ConeKf • 1....,.FFT FFT Mult iplym m lnvmeffT VKtorAdd Veclor Add v.ctor Mult iply m fral!lfAdd itlOll�r�~�;�s�l�~1024 Allnts 1024 ll:llnts 1024 Allnts 1024 Points 1024 Points 1024 f'Olnts 512:>.5121.nage bya�~� 1024 l\:llnlS s12.s121maee 5l2x512 imageCompje, Cooiplt.> Compio>. imagl'S Bo.wd �~� Real Real Real R..r ComlantComp!"' 

13J)msono21> 23.0ms 11.!!0s 0.47s13.0ms 23.0ms 2.6ms 5.0ms 2.5ms 8.5ms 6.295 0.82s 0.68• 

DA7:4 TRANSLATION �
�W�o�r�k�!�~ Dm Translation, Inc., 100 Loclu!l)rM!, Matlboro, MA 01752-1192, (617) 481-3700 Tb 951646 �
United Kinedom �~�H�q�u�a�r�t�e�f�s �:� Daill Transl$tlon Ltd.. ThQ Mulberry Business Pan<, Wokingham, Beri<shire RGll 2QJ. U.K. (0734) 793838 TL< 94011914 �
Wost Getm.ny �~ �:�D�a �t�a� Translation GmbH, Sluttgarter Stiasse 66, 7120 Bielietieim·Bissmgen, West Germany07142-54025 �
lntematlonat 5ales Offices: Auotralia (2J 662-4255: BelRlum C2J 735-2135· Canada (416} 625-1907: Chile <21 25-3689· China (408) 72Hl222. !8) 721-4017: Oenrnarl< (2) 274511: Flnland (90) �
372-144: France (1) 69077802: Gn>oce 951-4944, 527-039; Hoo11 Kon& !31771-8585; India (22) 23-1040: Israel (3) 32-429B: Italy (2) 824 70. l : Japan (3) 502-5550. (3) 375-1551. (3) 355-1111: �
Korea CB2J 750-9954: Netherlands (70) �~�6�0�: New Zealand (9) 504-759: Norway (02) 55 90 50: Ponugal 545313; Slngapote 7797621: Sooth �A�f�r �~ (12) 41>-9221: Spain (1) 455-8112: �
Sweden (8) 761-7820: Switze<land (U 723-1410; Taiwan (2} 709-1394: United Kinl!dom C0734l 793838: West Germany 07142-54025. �

IBM and P!nonal Computer AT..e registered tradematk$o! lntema\lonal Business Machlll8$ Corponrtlon. Data Translation Is a registered trademark, and MACH Is a tl'lldematk. ol O;ita Tr•nslatioo. Inc. 
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Y never know when somebody's going 

to come around the corner and surprise 
you with something that needs doing 
right away. 

So you might want to look into our new 
System 310, an 80386-based PC running at 

memory controller and 32KB or high-speed 
static RAM, it performs raster than 386 
computers priced thousands of dollars 
higher. The new System 220 is our 80286 PC. 
It too runs at 20 MHz, or twice as fast as the 
IBM PS/ 2 models SO and 60. 

What's more, while others claim OS/ 2 
compatibility, we guarantee it. Because we 
sell and support Ms•OS/ 2 written just for 
Dell Computer systems. 

And it all comes to you directly from 
us. To order, or to get acopy of our 1988 
catalog, call u at 800-426-5150. 

The computers will be shipped in as 
little as three business days. With ano risk 
guarantee. And our complete systems 
prices include aone year, on-site service 
contract from Honeywell Bull, plus easy 
access to our technical supporepeople 
over toll free phone lines. 

That's why it's taken us just four years 
to become one of the top seven personal 
computer companies in the country. Or 
what you might call the fastest computer 
company in the country. 

6 
QIJ in tlw US Ind c.n..s.. 11 ED9 
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NEW AVOCET C"' FOR MICROCONTROil.ERS­�
A BREAKTHROUGH IN SPEED AND QUAUTY �

Introducing Avocet C" Fast, opti­
mizing cross-compilers that can cut 
microcontroller development time in 
half-without a rificing code quality. 

_From concept to code 
m a fraction of the time. 

Programming in C lets you concen­
trate on end results, not annoying 
details - o you get more done, faster. 
And rapid compilation takes the frustra­
tion out. But for microcontrollers, you 
need more than speed. You need tight, 
high-quality code. 

That's why we spent two years 
field-testing and perfecting Avocet C for 
both peed and quality. We built in 
three separate phases of optimization­
for object code tight enough for real 
applications. And we integrated Avocet 
C with an assembler package that' 
mature in its own right-not an after­
thought. So you can still work magic at 
the bits-and-bytes level. 

Avocet C saves you time in all 
phases of development. Our nm-time 
library is extensive-no need to write 
the routines your elf. You'll arrive at 
bug-(ree code faster, thanks to Li T-like 
type checking. And your program' use­
ful life is extended, because you can 

Testing is easier, too. Avocet C i 
ANSI-standard-so you can test generic 
par of your program with host­
resident systems like Microsoft Quick­
C" and CodevieW" And when you're 
ready for hardware-specific testing, 
Avocet's AVSIM Simulator/ Debugger 
tests microcontroller code right on 
your PC 

An excellent value. 
just $895 buys Avocet C for your 

favorite chip: Intel 8051 or 8096, 
Hitachi 64180, or Zilog Z80-with more 
to follow. And Avocet C includes the lat­
est version of AVMAC-Avocet's super­
fast, professional assembly-language 
development package.(Ifyou're already a 
registered AVMAC owner. you can t'pgrade 
to Avocel Cfor only $595.) 

The best technology­
responsive, personal service. 
Avocet offer a powerful, compre­

hensive approach to microcontroller 
development 

Avocet development tools put the 
mo t advanced technology at your 
fingertip .The Avocet taff tands ready 
to give you complete support ­
including technical assistance-on a 
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BOOK REVI EWS �

Computing a Butterfly 's Effect on the Weather �
Hugh Kenner 

CHAOS: MAKING A 
NEW SCIENCE 
James Gleick 

Viking, New York, NY: 
1987, 352pages, $19.95 

T he physical sciences for 
perhap four centuries 

have cherished the dream of 
eeing their work finished­

all but the grunt work , for 
which we have machines. 
With the last exponent in 
place in the last equation, the 
ultima1e program purged of iLS 
final bug, the dishes feasting 
on data from myriad satellite , 
might we not be clo e to call­
ing every shot? For if every 
state of a system causes the 
next- well, given ample data 
(a nd processing power) , 
houldn't we expect to know 

in mid-December if Topeka 
next Augu t 9 at 3 p.m. will be 
having picnic weather on its 
southwest side? 

But at present we' re lucky 
if a local five-day forecast is 
not utterly misleading. Fluid 
sy terns (air and water) are 
rife with in tabilities . The 
equations that describe them, though as definite as the ones that 
define planetary motion . have unstable points likewise, where 
the fourth decimal place of an input- 0.5061 instead of 
0.5060-can spell the difference between calm and hurricane. 

mall changes make catastrophes. Thi is stuffily called " ensi­
tive dependence on initial conditions"; more picturesquely, the 
Butterfly Effect. "A butterfly stirring the air today in Peking 
can transform storm systems next month in New York": James 
Gleick' tour through chao theory begin ' with that bunerfly . 

Gleick is a science writer for The New York Times, and hi 
journalistic skills are evident in the narrative's lively pace and 
thorough documentation. Rather than fill space with opinions 
about Chaos- a tour de force of popular exposition, and almost 
rigorou enough to plea ea specialist-I'll offer a walk through 
some of the material. While drawing on details from other 
b oks, I'll tay within Gleick' outline. 

Once dj covered (in 1961, by a meteorologist named Edward 
Lorenz), the Butterfly Effect seemed to end all hope of long­
range projections, not ju t of weather but of most unruly phe­

nomena. Still, a Newtonian 
might argue, the Great Picture 
is unaltered . Let our input 
data include all butterflies; if 
that 's unlikely in practice, 
doesn't it preserve the prin­
ciple? Isn't what we lack just 
better information? More­
over, despite buuerflies, 
doesn't the weather y tern 
display a large-scale stability? 
Summers always follow win­
ters . Miami tays balmier than 
Nome. Likewise, a marble in 
the bottom of a bowl, however 
often perturbed , seeks equi­
librium . So "practically all 
dynamic systems" ought to 
settle, most of the time , "into 
behavior that was not too 
strange. " Right? 

Wrong. Most of them 
don't. (Partly. we've been 
misled by preoccupation with 
the few nonlinear equations 
we know how to olve. The 
rest were "monsters. ") 

I For the weather i an atypi­
cal example, "locally unpre­
dictable, globally stable." It's 
more typical, "in a back­
ground sea of chaos," for 
ome self-organizing ystem 

to as ert itself. Thus the Great 
Red Spot on Jupiter is local but stable, "a hurricane-like system 
of swirling flow," ho t to endle s variation that doe n 't de troy 

comin11ed 
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its fom1. Though our weather hurricane die out in days, the Red 
Spot has been a fluid presence for 400 years that we know of. 
On Jupiter, chaos has modes of tubbom order. 

On Earth, too, a we've just begun to notice. After T . R. 
Malthus stated, in 1798. that population (say, in a fish pond) 
will alway increase until food hortage tifl es it , population bi­
ologists needed an equation that model the drop in population 
when competition for a fixed food supply increases. A good one 
(Verhulst's Law of 1845) is essentiaJly 

xna,= r x ( I - x ), 

wherex i the population (0 =extinction, I =maximum) and r 
is the rate of growth. That 's an easy loop to program. Start it 
with r = 2.7, and from the range 0 < x < I pick any initial x 
you Like. Iterate through successive generations, and watch how 
x (the population) shoots up until things get too crowded , then 
decline.s and levels off. It soon ettles down to 0. 6296; at a 2. 7 
growth rate, our fi h pond stabilizes at just under 21.i capacity . 
That ' s what we used to think dynamic sy terns generally did: 
They stabilized. 

Run it again with r = 2.9 (slightly more rapid growth); again 
x stabilizes, at 0.6552. For r = 2.96. x stabilizes at 0.6622. But 
try r = 3.4, and xis no longer stable but is leaping to and fro 
between two populations, 0.4520 and 0.8422. (That's still pre­
dictable; for 0.4520 one year, expect 0.8422 the next.) By r = 
3.5, it's cycling through four different values; by r = 3.55. 
through eight. Disconcerting, yes, but those regular cycle.s do 
keep us in touch with order. Now, push r up to 3.57 , and be­
hold, patternless chaos!- seerningly random results generation 
after generation, and no way at all to gues what the next popu­
lation will be. And these changes of behavior- from stability, to 
ever-larger cycles, to chaos-happen at quite sudden thresholds. 

Nor is chao absolute. Inch up fun.her tor = 3.58212, and, 
whoops, we're back with cycling values, 12 of them. But by r = 
3.58283, chaos show signs of returning, and by r = 3.584 it 
definitely ha . On and on, order and chao alternating, unti.I just 
past r = 4.0. the equation blows up. 

Pondering those zones where numbers seem drawn to one or 
another value. you get a first feeling for what Lorenz dubbed 
"attractors." That's been familiar (though unconnected with 
chaos) ever since Newton published his iterative method for 
finding an equation's roots. You start with a guess, and when 
several roots are possible, the one you find i the one your guess 
"attracted." Strange attractors have since received the accolade 
of deep theory . They underlie both bathtub turbulence and the 
dynamics of galactic clusters. 

There are three more things to notice about the Verhulst equa­
tion. First, there seems no way to predict how long the discon­
tinuities will last; you just run the iterations and watch. ln 1976, 
though, their duration turned out to be governed by Feigen­
baum 's Constant, 4.6692016 .. . , a number so ubiquitous in 
chaos theory that it eems structured into the universe like 1r. 

That asserts a commonality for all manner of local di orders: 
rolling streams, perturbed pendulums, or columns of smoke. 

Second, it seem that what we've often hrugged off as in­
scrutable " randomness" (in genetics, economics. and fluid dy­
namics) is really a periodic chaos that's built into simple deter­
ministic models. Thus , epidemics come in cycles, but a sudden 
kick to the y tern- ay , a program of inoculation-can send the 
incidence of a disease into near-chaotic o cillation . That hap­
pened in Britain when they tarted wiping out rubella . 

Third, a definite pattern recurs throughout chaos theory : Any 
derail is apt to resemble the big picture. That's easiest to see 
when the Verhulst equation is put on-screen as a graph; A. K . 
Dewdney outlined a program to do that in the July 1987 Scien­

conrinued 
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tific American. As you increase the resolution of an interesting 
area, you see utterly familiar shapes: amid wne of chaos, still 
those "doubling ' cycles, powerless as always to fend off chaos 
again. 

And here we're circling close to Benoit Mandelbrot, with his 
fractals and his talk of "self similarity." Every BYTE reader 
has surely seen fractal images by now and has heard how under 
increasing magnification they yield variations on an overall 
theme. A tree resembles a branch; a branch, a twig. From big 
aorta to tiny capillaries, the circulatory system is self-similar. A 
moon rock has the jagged texture of the moon. Yet " chaos" in­
heres in the sense that, however deterministic the equation, you 
can never exactly predict the next level of detail. To see it , you 
must run through the iterations . 

Like the Verhulst equation, the equations fractal buffs use are 
iterative; each output becomes a new input. Again, nonlinearity 
confers a superficial look of chaos. Again, at Feigenbaum­
govcmed level of scaling, chao yields recurrent elf- irnilar 
orders that turn out to map all manner of phenomena we experi­
ence daily, such as cloud forms and fluctuations in cotton 
prices. Mandelbrot even speaks of "the fractal geometry of na­
ture," and George Lucas's special-effects team has u ed fractal 
generators to invent convincing landscapes. 

For Gleick's expo ition, Mandelbrot can be a problem : a 
trange attractor toward whom more thing are drawn than you 'd 

think to a!Jow him. Gleick rightly caUs Mandelbrot's book 
"maddening." and to argue with Mr. Fractal you'd need to rival 
his grasp of math and arcane mathematical history. Mandelbrot 
does ask for argument, seeming to claim that everything chaotic 
is (a) an aspect of fractals and (b) essentially his discovery. He's 
right about one thing, clearly: After about 1875, divers math­
ematicians kept finding functions that seemed to have no use: 
ones that embarrassed the system, or generated "monster . " 
They were onto omething they lacked tenns to cope with. 
Again and again, Mandelbrot has retrieved some dusty paper 
and fittetl it to fractality , a unifying concept that is . urely his. 

One clear thing, finally: Chaos theory and computerdom go 
together. Iterative equation eemed stagnant until we had ma­
chines to iterate them . Lorenz in 1961 fou nd the Verhulst irregu­
laritie while running ome imuJations on a primitive Royal 
McBee. Feigenbaum' s Constant emerged from a glorious old 
handheld workhorse, the HP-65. And it was IBM , in appointing 
Benoit Mandelbrot a Fellow at the Thomas 1. Watson Research 
Center (programming collaborators , visual-display hardware) 
that chanced lo midwife the fractal geometry of nature. The 
field stays open , and some BYTE reader may well donate the 
next input. • 

BRIEFLY NOTED 

PROGRAMMING SECRETS FOR THE MACINTOSH by 
Scott Kllaster, Addison-Wesley, Reading, MA: 1988, 368pages. 
$24. 95. If you ' re a serious Mac programmer, this book, written 
by a wri ter/engineer at Apple, will answer a lot of your ques­
tions and head off a lot of problems. Kna ter's explanation of 
certain Mac IT infonnation, such a Color QuickDraw, is better 
than what you' ll find in Apple's documentation. The book give 
tips on using QuickDraw, such as drawing into an off-screen 
buffer and u ·ing CopyBits to put it on the Mac screen. Knaster 
also provides hints on managing multiple windows with some 
example code. 

But the real gold mine of this book is its information on the 
Print Manager: how to find the current printer, how to display a 
document's name in the LaserWriter tatus alert box, and how 
to embed Postscript commands with.in QuickDraw comments 

continued 
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Comp.,Qllblc Compulcrs. If. cm t.'Ol'HlultaUon with Norll1ga1c:. �M�,�3 �\ �~� Customer Service for �d�l�a�.�g�n�o�-�s�t �~� or the rouure. • In lhc case ofa complete system returned for rep:ur under 
ii progrtun ca.imol be made toopcrutc!oallsr.actol'11y.owncrmny • �S�h�l�~�m�c�n�t� of the �~�p�l�a�c�e�m�e�n�t� part will be by O\'Cmlght· 'W'ilmuny. cu.stomcr P'l>" freight 10 Nort.hgntc: nnd Non.ha.me 

�r�:�-�X�p�~ :9Cn.th:r-AT NORTHCATE'S EXf'ENSE-ror nc;tel f>41)'!i rclUMI (rclghl by �\�l �t�h �a�l�C�\�~�r� 5Cf"\'IC'C the �!�J�\ �'�!�1 �1�.�~�m� �~ !ienl�~�~�~�;�;�r�:�.�~�~ �~�~�~�1�~�~�1�~�;�~�w�~�;�;�7�g�~�~�~�r�1�~�: �, �~�1�~�r�r�d� fnr upmmpl and d'-Y dcl! ..�·�~�r�y� depending on the carrtr.:r's ablllly 10 provide lo Northgutc. 
-.uc:h M"rvla: In 17\''ncr"a gc-ogmphic nn=:a tn thcn"'rnf o(a pttn replaced undcr"'""ilir.lll t\ , the nC\4' pilrt 

One-Yw r Que-might AT iVORTl'IGATf: • Owner muat rciurn any replaced part. complete and camesn NEWONE·YF.AR GUARANTEE �F�R�0�~�1� HIP DATE! 
£.XP£NSE: Paru �R�c�p�l�a�.�c�~�m�.�,�n�t� Warrant51: �u�n�n �h �c�-�r�~�d �.� nnd p.1y �~�t�u�m� shlplng C09 l 'I. to Ix rc<:clvt:d n t N(JTF: Mnnr ram pulcr vrndore cxtcud only 1hc pntb 

�N�o�r�t�h�g�a�~ Computer�S�y�s�~�m�s w:urants Uun •11 •)'St=.osold Nonhga1e w llhln t\N'O �~ �0�t�t�n�a�f�l�t�'�r n!<'Clvtng 1hc �~�p �l �a�c�c�m�c�n�t� �m�n�n�u�f�o�c�t�u�~�r �· �s� warrnnl)' which muy �~�a�s� l1ulc as �J�O�.�d�n�~� 
by North&•te wlll be lrcc ol defect> In workmanship nod J>On . All product> sold by NOHTHGATt;, n: fully gunrant<rrl by 
�m�u�u�~�·�r�t�a�l�.�5� for one f"ilt from d.D tl'." of fllhtpmrn t • Nonhgatc's Customer Senfcc dcpanmcnt will pro\' Ide full onh,ga1c: for onie year form da1ie o r s.hlpmcni 

Circle 207 on Reader Service Card 

USE OUR TOLL FREE ORDER LINE 
�N�O�R�T�H�G�A�T�E� 
COMPUTER�~ �~�'�!�~�~�~�~�~ �f�f�i�R�A�r �f�O� 800-548-1993 

13895 INDUSTRIAL PARK BOULEVARD SUITE 110 � VISA MC COD TERMS: Credit Curd, Pre-Payment (allow 2 
weeks for personal <"heck s to c lear) Wi r e Tran sfer and Purchase PLYMOUTH. MINNESOTA 55441 Orders fo r Rated Accounts. We also sh i p to APO and FPO. All 
sh ipments arc FOB Mi nneapolis. MN 

ALL CORPORAl �H�J�~� AM > IU(A:->.IU �i�\�A�M�f�.�~� I i\ TlllS. l\f) ARE T ll F. l 1 ROl't;1nv ()f �l�t �l �~ �l�t �(� tU:!>l't.:C Tl\'E �O�\ �\ �' �~�E�R�S� NOlH HGATE IS NOT REST'O!\StnL E FOR ERROHSOR 0 \1\t lS."iilONS I!\ TH IS 
�A�U�V�E�H�T�I�S�E�!�.�H �: �~�T . • l' Rl<" t:s AHl-: suu,a :c J ro l"ll.>\\'Gl ;. \lo' JTl[Ot ' l :\'UI In'.. • I UUHO TtltUlCfitlPt 1-r. l :\'STA CAt.'JU·: ANO �~�O�R�T �H �G�A�T�E� ARE-: TRAl>l ·:NA MES DI' :'lOHT ll GATIO: COM Pl:nm 
SYSlf'\15 l OPYRIC ll T �1�~�H �t�~�.� NOHTUti :'\Tt-: 
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