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E•D•I•T•O•R•I•A•L �

EQUAL ACCESS TO COMPUTERS: 
SCRUPLES OR RUBLES? 

Computer inequity emerges as a gen­
uine problem when you consider how 
hard it would be for a child without 
a word-processing program to com­
pete with a student who does have a 
word processor. The student with the 
word processor can revise and polish 
far more than the student without. All 
other things being equal. a once­
revised essay handwritten on note­
book paper can 't compete with a 
tenth-draft essay neatly printed by 
machine. Of course. word processing 
is only one of the many ways in which 
computers can make schoolchildren 
more productive and therefore give 
some children a competitive advan­
tage in school and in life. 

Is there. in fact. inequity in access 
to computers? The answer is "yes." 
and the inequity is a function of both 
income and race. The 12 .000 most 
affluent schools are four times more 
likely to have personal computers 
than the 12.000 poorest schools 
(Quality Education Data report. 1983. 
quoted in Electro11ic Learni11g, February 
1985). Predominantly white schools 
have twice as many computers as do 
schools whose students come pri­
marily from ethnic minorities (Johns 
Hopkins study. 1983. also quoted in 
Electro11ic Learni11g. February 1985). 

Soon after taking power. Soviet 
Communist party chief Mikhail Gor­
bachev called for the introduction of 
small computers throughout the 
Soviet school system. Clearly the new 
Soviet leader believes that the Soviet 
Union will be unable to compete with 
the West unless Soviet students have 
equal access to computers. The Soviet 
electronics industry is far from ready 
to meet the needs of Soviet students. 
The Soviet Apple clone known as 
AGAT (see the November 1984 BYTE. 
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page 134), an inferior copy of a 
I0-year-old com puter. is reportedly 
being manufactured in very small 
volume and with significant reliabili­
ty problems. and it is said to sell for 
the equivalent of $17 ,000. But some 
news reports have indicated that 
Apple and IBM may be negotiating 
large sales of personal computers to 
the Soviet Union. 

If the American electronics industry 
is to solve the problem of computer 
inequity for the Soviet Union. why not 
for the disadvantaged of the West as 
well? DEC. Apple. IBM. Zenith. landy. 
and other companies have already 
made significant and commendable 
contributions to the American educa­
tional system. But many of these 
donations and subsidies have gone to 
organizations such as the Apple Uni­
versity consortium. made up mostly 
of expensive universities attended by 
the children of the affluent. IBM's joint 
projects with MIT and Carnegie­
Mellon face the same criticism. 

PLAYING TO WIN 
At the opposite extreme from indus­
try-sponsored programs in prominent 
universities is an organization called 

Playing to Win (106 East 85th St.. New 
York. NY 10028). Playing to Win is a 
nonprofit organization dedicated to 
"promoting educational computer 
use among socially, economically, and 
geographically disadvantaged peo­
ple:· Antonia Stone. the director of 
Playing to Win. believes that there 
should be public access to computers 
just as there is public access to books 
and magazines in libraries. Playing to 
Win operates a community computer 
center in East Harlem. 

We urge companies in the computer 
industry to support organizations 
such as Playing to Win. Supporting 
equal access will benefit the industry 
as well as the disadvantaged. Ms. 
Stone points out that providing public 
access to computers not only pro­
motes equal opportunity, but also 
builds a larger long-term market for 
computer products. 

Furthermore. overcoming computer 
inequity in the West makes much 
more sense in the long term than 
bringing the Soviet Union up to speed 
in computer technology. This is clearly 
a case in which scruples should 
outweigh rubles. 

-Pliil Lernrno11s. Editor i11 Chief 
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M •I•C•R•O•B•Y•T•E•S �
Staff-wri tten highlights of late developments in the microcomputer industry. 

New Multiuser UNIX Systems 

Symmetric Computer Systems. San Jose. CA, is selling a 20-pound computer with a 32016 
16-/32-bit processor. one parallel port. four serial ports for up to four terminals. a 
50-megabyte hard disk. a I-megabyte floppy disk. and 2 megabytes of RAM. Included in 
the Model 375's price of $9950 are compilers or interpreters for C. Pascal. FORTRAN. 
BASIC. LISP. Prolog, Crystal. and APL. It also includes SPICE, Ingres. and a number of 
UNIX/GENIX utilities. Although the machine is r:iew available with National Semiconductor's 
GENIX implementation of Berkeley 4.1 or 4.2 UNIX. Symmetric plans to offer UNIX System 
V and Berkeley 4. 3 versions later this year. 

Cadmus Computer Systems. Lowell. MA. announced CadMac. a 68010-based workstation 
with a 17-inch 1024- by 1024-pixel display, a 65-megabyte hard disk. tape backup, a mega­
byte of RAM. and a Macintosh-compatible UNIX environment for $23.300. 

Digital Equipment Corp. introduced its expected MicroVAX II. which reportedly outper­
forms DEC's low-end VAX products. Prices for the MicroVAX II. while much lower than com­
parable VAX computers. still start at about $20.000. 

AT&T Offers 32-bit Processor to Other Companies 

AT&T announced that its WE32100 32-bit microprocessor. floating-point chips, memory-man­
agement chips. and other peripheral chips are now available to other companies. AT&T will 
also sell board-level evaluation systems based on the chips. 

The WE32!00 is an enhanced version of the WE32000 chip used in AT&T's 3B2/300 com­
puter: the chip family was originally called Bellmac-32 when developed by AT&T's Bell Labs 
subsidiary before divestiture. The 132-pin WE32!00 chip features a 64-word on-chip cache. a 
4-gigabyte address space. 15 interrupt levels. 16 32-bit registers, and a full 32-bit bus. All of 
the new chips are available in I 0- and 14-MHz versions. AT&T's chip is not related to 
National Semiconductor's 3 2000-series processors. 

New 80286 Systems Flood COMDEX 

Late spring saw the introduction of many new IBM PC AT-compatible computers. By mid­
May, new 80286-based systems had been announced by Kaypro. ITT. Compaq. TeleVideo, 
Corona, Texas Instruments. Zenith, NCR. Tomcat. and Basic Time. Another multiuser AT­
compatible computer. available from MAD Computer in both floor and desktop models. will 
be sold only to other manufacturers. Wang also disclosed that it is developing an AT­
compatible system. 

lntertec. West Columbia. SC. has redesigned its HeadStart computer. replacing its 8086 
processor with an 80286 and eliminating its 3 Y2-inch disk drive. The HeadStart ATS's stan­
dard 2 5 6K bytes of RAM can be expanded to 3 megabytes; the computer also includes 
serial. parallel. and network interfaces. The basic HeadStart ATS is priced at $1895 without 
disk drives. A dual 5 \-'4-inch disk-drive add-on unit is $495 extra. lntertec also announced 
several 80186-based file servers for its MultiLAN proprietary polling network; a $695 inter­
face card also allows IBM PCs to be attached to the network. 

Network Products Announced 

IBM PCs and Macintoshes can communicate using two new networking products. 3Com an­
nounced EtherMac. which allows Macintoshes and IBM PCs to link 3Com's 3Server Ethernet 
network file server to AppleTalk networks. Another product. IBMacBridge from Tungent. is a 
$595 expansion card with software linking the IBM PC to the AppleTalk network and Apple's 
LaserWriter printer. 

Separately. Vianetics announced ViaNet. which links MS-DOS- and UNIX-based computers. 
Rather than requiring a central file server. ViaNet simply treats each node on the network 
as a separate disk subdirectory. addressable using standard MS-DOS or UNIX path names. 
ViaNet will be available only to other manufacturers; Tandy, Wang. and several other firms 
have already licensed the software. 
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Add-on Makers Support Expanded-Memory Specification 

Many of the companies that make expansion cards for the IBM PC have announced 
memory cards that meet the expanded-memory-interface specification announced by Lotus 
and Intel in late April. Maynard Electronics. STB. Quadram. Tecmar. Mega-Omega Systems. 
Emulex/Persyst. and AST Research all announced boards supporting the specification. which 
uses bank switching to allow application programs to directly address up to 4 megabytes of 
RAM. Most cards will be available in midsummer. They will be priced from $349 to $399 
with the first bank·of memory installed and can be expanded to 2 megabytes each. 

Mosaic Unveils 1·2·3 1\vin 

Mosaic Software. Cambridge. MA. unveiled a $14 5 spreadsheet it says is compatible with 
Lotus 1-2-3. Mosaic's l\vin has a user interface and features similar to those in the Lotus 
product. but initial versions of the product will not be able to read and write 1-2-3 spread­
sheet files. Rather than offering graphics identical to Lotus 1-2-3 . l\vin's graphics module is 
derived from earlier products the company developed. 

l\vo other companies-Borland International and Paperback Software-are reportedly 
developing low-cost spreadsheet programs compatible with 1-2-3. but neither company has 
formally announced or set availability dates for those products. 

NANOBYTES 

Congress has repealed a law requiring home computer owners to keep a complete daily log 
of computer use in order to claim business-use tax deductions. The law still requires some 
record keeping of computer use to support business-use claims . . Novix Corp., Cupertino. 
CA. has unveiled the NC4000, an 8-MHz 16-bit microprocessor that executes FORTH words 
as its machine language. . MicroPro plans to introduce a new word processor in mid­
summer. priced at less than $200. The company says the new program will have a user in­
terface unlike those of WordStar and WordStar 2000. . Acuity Computer, Austin. TX. an­
nounced The Shell. a $100 program that can either replace or enhance the Finder. 
Franz Inc .. Berkeley. CA. planned to begin shipping Franz LISP for AT&T's UNIX PC this 
month. Franz also expects to provide a complete Common LISP for the UNIX PC by late 
August .... Prometheus unveiled a 5 I 2K-byte buffer plug-in card for its ProModem . which 
can be used to buffer incoming and outgoing electronic mail or as a printer buffer: the buf­
fer also provides password and callback security features. The buffer card without memory 
is $149 and can use 16K-. 641<-. or 256K-bit chips.. Intel is now providing samples of 10­
and 12-MHz versions of the 80286 processor .... Brother unveiled the TwinWriter. a $1300 
printer with both daisy-wheel and dot-matrix print elements .... ITT and NEC both in­
troduced new speech-recognition products for the IBM PC and compatible computers. ITT's 
$13 50 Voice Communications System can recognize up to 200 different words and also 
features voice playback and phone features. NEC's SAR-I 0 Voice Plus supports a 2 50-word 
vocabulary for $1495 .... Apple announced in April that it would stop production of the 
Macintosh XL. originally introduced as the Lisa in January 1983 . .. . Canon announced the 
A-200. a $2995 20-pound IBM-compatible transportable computer with an 80-character by 
2 5-line LCD. Standard features include a built-in 300/J 200-bps modem. composite video out­
put. two 5 114-inch disk drives. parallel and serial ports. and 2 56K bytes of RAM .. . . 
Linguistic Products, The Woodlands. TX. announced two language-translation programs for 
the I BM PC. English/Spanish and Spanish/English programs are $490 each or $790 
together ... . Kyocera. which manufactures computer products for several other companies. 
announced its first retail product: a 1200-bps modem. The $665 KMl200S will include a 
copy of Microsoft's Access communications program. Kyocera also announced a I 0-page­
per-minute. 300-dot-per-inch laser printer that it will sell to other manufacturers. . Per­
sonal Touch. San Jose. CA. announced a touchscreen that can be added to Apple !Is and 
IBM PCs through a standard joystick port. The Touch Window will cost $200 for the Apple 
II and $22 5 for the IBM PC when it is shipped later this year . . . . Datran Corp.. Los 
Angeles. CA. announced the Modem Accelerator. a $795 card that encodes English words 
into tokens. Files encoded with the IBM PC expansion card are reduced to about one-third 
the original size. Micro Focus has announced a Japanese-language version of its COBOL 
compiler for the IBM PC 5 5 50 and PC AT. In Japa11. the_ CQIDpiler is priced at about 
$500. Edsun Laboratories. Wayland. MA. offers a signal-converter VLSI chip that con­
verts the Intel 80286's signals to work with less expensive 8088 peripherals. The CMOS 
EL286-88 allows the 80286 to operate at 8 MHz while interacting with 4.77-MHz IBM PC 
chips. In quantity. the chip costs $44 . 
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IfyoubuyaTI855 printer now, �
you won’t have to upgrade to one later. �
Don't tack just any printer on your 
new PC for ncm, thinking that you'll 
get what you really need later. Start 
with the best, a TI 855 or TI 865 
printer. That way you can put the 
money you'd have spent on a need­
less upgrade on some other smart 
investment. 

You see, our OMNI soon• 
Model 855 is actually three printers 
in one. For word processing, it deliv­
ers letter-quality printing that rivals 
the best daisy wheel printers around. 
For data processing, it prints at 150 
characters per second. And for your 
graphics, it reproduces screen or 
OMNI &Xl is a trademark of Texas lnsrrumenrs, Incorporared. 
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monitor images in the finest detail. 
Ofcourse, these advantages are 

all true of our TI 865 wide-carriage 
printer, too. 

What's more, since our printers 
are among the easiest to use, you 
can utilize all the capabilities built 
into your PC and software right from 
the start. Instead of sometime later. 
You even have a choice of over 30 
different plug-in type fonts, any 
three of which can be printed on the 
same page without ever stopping the 
printer! Just touch the control panel 
and it happens. Simple. So every 
document looks just the way you 
want it to. Professional. 

As for reliability, TI printers are 
legendary. Just ask any major airline. 

So don't downgrade your PC's 
performance with a printer you'll 
outgrow in a month. Get yourself 
a TI 855 or TI 865 printer ncm. 
It's easy. Just call 1-800-527-3500, 
ext. 801, for the TI Dealer near you. 

TEXAS 'I 
INSTRUMENTS �

Creating useful products 
and services for you. 
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L•E•T•T•E•R•S �

AN INFRARED PYROMETER 
In the process of completing a master's 
degree in engineering at the University of 
1ennessee at Chattanooga. we sought an 
interesting project for a thesis topic. The 
answer to this search was the Micro D­
Cam that Steve Ciarcia presented in his 
Circuit Cellar column (" Build the Micro 
D-Cam Solid-State Camera": Part I. 
September 198 3. page 20: Part 2. October 
1983 . page 67). We decided to use the 
Micro D-Cam as the basis for an optional 
infrared pyrometer. The results of our in­
vestigation were interesting. and we 
thought we would share them with you 
and your readers. 

We used an Apple Ile and an infrared 
filter that was opaque to visible light with 
the Micro D-Cam. A heating element 
served as an infrared source. Thermo­
couples with a digital thermocouple meter 
measured the temperature of the heating 
element. The only real modification to the 
Micro D-Cam hardware was the optical 
filter that we attached to the lens that was 
supplied with the kit. 

When we obtained the hardware we 
conducted a few experiments that showed 
that focusing the Micro D-Cam's lens with 
the optical filter on a hot object produced 
an infrared image. The exposure time was 
shortened as the object's temperature in­
creased. The lowest temperature from 
which an infrared image could be pro­
duced was about 650° Fahrenheit. 

After we tested the hardware. we modi­
fied the software that was supplied with 
the Micro D-Cam to display the percent 
of pixels that are on versus the total 
number of pixels (light-level percent) in an 
area of 56 by 64 pi xels located in the 
center of the image. This area of the image 
was that where a temperature measure­
ment of the object would be made. We 
then used the software to develop a 
calibration curve to relate temperature to 
light-level percent and exposure time. This 
calibration curve showed a nonlinear rela­
tionship between temperature and ex­
posure time. For these measurements the 
light-level percent was kept between 4 5 
and 5 5 percent. Once the calibration curve 
was obtained. an equation was developed 
using polynomial regression that would 
produce a temperature output based on 
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an exposure-time input. 
When the calibration work had been 

completed. we modified the software for 
the Micro D-Cam so that on a real-time 
command the program would go to a 
pyrometer subroutine and loop. adjusting 
the exposure times until the light-level per­
cent for the 56- by 64-pixel array area was 
between 4 5 and 5 5 percent. Once the 
light-level percent fell within the range 
established. the calculated temperature 
was displayed on the screen and the con­
trol of the Micro D-Cam was returned to 
the basic operating program. 

The results of the exercise showed that 
the Micro D-Cam could be used as an op­
tical infrared pyrometer when used in con­
junction with an infrared filter. Due to the 
limitations of the laboratory equipment 
available. the calibration was for a tem­
perature range of 7 50° to 900° F and the 
resulting equation was as follows: tem­
perature of object F = 9.12 x 1Q-1 x ET2 
- (.02815 x ET)+ 966.89. where ET is the 
exposure time in milliseconds. Later 
testing of the accuracy of the system 
yielded results within 6° of the actual 
temperature. 

For anyone wishing to try this type of 
experiment a few items should be noted. 
based on our experiences. The develop­
ment of the calibration curve is dependent 
on keeping the aperture and the distance 
between the lens and the object constant. 
The second item is that great care must 
be exercised in measurement of the ob­
ject's temperature when developing the 
calibration curve. Due to the relatively 
long exposure time required for the in­
frared system. the temperature of the ob­
ject tends to vary a few degrees: therefore 
the object needs to be thermally stable 
before the exposure is made. 

Conclusions from our work indicate that 
the optic RAM encased in the lens assem­
bly is capable of being used as an infrared 
detector. and when used with the Micro 
D-Cam it can serve as an optical infrared 
pyrometer. It is obvious from looking at 
other types of infrared pyrometers that 
there are other pyrometers available that 
are already calibrated and cost about the 
same as the Micro D-Cam. The Micro D­
Cam. however. offers the hobbyist or ex­
perimenter a vision system that can. with 

the use of an infrared filter. be turned into 
an infrared pyrometer. 

VIRGIL THOMASON 

GERALD A. .CAUDILL 

Univ. of Tennessee at Chattanooga 

MACINTOSH BASIC AVAILABLE? 
The April 1984 BYTE carried an article by 
Scot Kamins about Macintosh BASIC 
(page 318) that excited me. so I called an 
Apple dealer and asked him when the 
product would be released. He informed 
me that it was scheduled for release in 
June 1984. This sounded reasonable. so 
I purchased a Macintosh. In the meantime. 
I've waited. and waited. and waited. Still 
no Macintosh BASIC. 

Dealers do not seem to be able to get 
any information about Macintosh BASIC 
from Apple Computer. I've even pur­
chased a nice book titled Introduction to 
Macintosh BASIC by Scot Kamins (Rochelle 
Park. NJ: Hayden Book Co.). which in­
cludes the following statement: 'Apple 
believes that good books are important 
to successful computing. The Apple Press 
imprint is your assurance that this book 
has been published with the support and 
encouragement of Apple Computer Inc .. 
and is the type of book we would be 
proud to publish ourselves:· · 

The unavailability of Macintosh BASIC 
leaves me puzzled. Could Apple have pur­
posefully delayed the introduction of its 
BASIC in order to allow Microsoft a 
chance to get wide distribution of its 
BASIC? Microsoft BASIC allows you about 
15.000 bytes of space for a program. and 
the company has no compiler for it. The 
multiply/divide operates in double preci­
sion. which is too slow for my use. So. you 

(continued) 

LETTERS POLICY: To be considered for publica­
tion. a letter must be typed double-spaced on one 
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4Out Of 5PC-AT-ExpansionBoard �
Buyers o Advantager �

The overwhelming choice of IBMfi 
PC-AT users, Advantage! from AST 
sets the standard in high-powered 
multifunction enhancement. 
Advantage! was the first multifunc›
tion board for the PC-AT. And it 
remains the leader by providing mil›
lions of characters of memory capac›
ity; two serial ports, a parallel port 
and a game port.All in a single expan›
sion slot. 

First In Memory. All it takes is 
Advantage! There’s no need to add 
other cards or hard-to-find chips 
on your system board. Whether you 
have an 256K, 512K or 640K AT, our 
unique memory addressing tech›
nique lets you add up to 3 Megabytes 
of parity checked user memory 
efficiently and economically For 
flexibility; Advantage! can use either 
64K or 256K memory chips. And 
of course, it supports your AT’s high 
performance 16-bit bus and faster 
program processing speed. 

Now you can have the extra 
memory to run integrated business 
software such as Symphony� and 

Framework’.MTo make full use of new 
concept windowing software such 
as DESQ!MTo utilize multitasking pro›
grams such as IBM’s TopView� or 
multiuser operating systems such 
as XENIX!MTo handle larger amounts 
of data, faster. Or for RAM disks. 

First In I/O. Here’s all the I/O capa›
bility you need now, even if you’re 
starting with a base model AT. Every 
Advantage! card includes an AT 
compatible serial port and a parallel 
port so you can connect printers, 
plotters, mice and modems. Or with 
the appropriate software, you can 
connect other terminals to create 
multiuser environments. 

With our optional second serial 
port you can attach even more peri›
pherals, while our optional game 
port lets you plug in joysticks and 
other cursor-control devices for 
business or just for fun. 

First In Quality. AST’s reputation 
is built on quality products, qual›
ity support and quality service. Our 
complete documentation means 
Advantage! is exceptionally easy 

to install and use, but if it’s not 
enough we’re always here to help. 

Four out of five buyers agree, the 
choice is Advantage!-only from AST. 
Ask your dealer, or call our Customer 
Information Center (714) 863-1333 
for more information. AST Research, 
Inc., 2121 Alton Avenue, Irvine, CA 
92714 TWX: 753699ASTR UR 

FEATURES 

Memory Expansion UO Expansion 
� 128Kb to 3.0Mb in � Up to 2 Serial 

a single slot Ports (! optional) 
� User Upgradeable with � Parallel Printer 

either 64K or 256K Port 
memory chips � Optional Game 

� Split Memory Address › Port 
ing rounds out lIT's Advantage! 
system memory to 640K Supports AT’s Full 
and continues memory Program Process›
expansion at !Mb ing Speed 

Advantage! trademark of AST Research, Inc. IBM PC-AT and 
TopView trademarks oflntemational Business Machines Corp. 
Framework trademark of Ashton-Tate. Symphony trademark 
of Lotus Development Corp. DESQ trademark of Quarterdeck 
Office Systems. XENIX trademark of Microsoft Corp. 

ASf" 
RESEARCH INC. 
Inquiry 9 for End-Users. �
Inquiry 10 for DEALERS ONLY. �
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LETTERS �

Nevertheless. I do sympathize with him. 
and I wish I could refer him to a good 
manual or article. As a service to BYTE 
readers. I am prepared to mail to inter­
ested hobbyists an assembled serial card 
upon receipt ofa check for $2 5 (write to 
me at the computer science department 
of Brandeis University. Ford Hall. 
Waltham. MA 02254). The extra $10 
should enable me to cover shipping ex­
penses and to pay a computer science 
student to build and test the interface. 

Sockets for the integrated circuits were 
not mentioned. though I did socket mine: 
the reason is that opinions differ on the 
usefulness/inconvenience of sockets and 
I preferred to leave the decision to the 
reader. I personally would recommend 
using sockets for all /Cs so as to minimize 
the chances of damaging them by over­
heating during soldering. Besides. 
troubleshooting is made easier should 
any problem arise later on. 

Al most any small /ow-voltage capacitors 
may be used in this project: I used small 
ceramic disc capacitors rated at O.ot µFl 
16 V-1 bought JOO of these for $6 as 

these are commonly used components 
in digital circuits. 

The choice of the DB-25 connector is 
not critical; however. the most convenient 
connector to use is a female one. of the 
"right angle PC solder" type. JDR Micro­
devices sells them under the reference 
DB2 5SR. /DR also sell the 20-pin ribbon 
header socket under the reference 
IDS20. 

One thing I did forget to mention was 
the location ofpin I of the CNI connec­
tor on the motherboard to enable plug­
ging the socket the right way. The orien­
tation is the same as for all /Cs on the 
motherboard. namely that. looking from 
the top and from the front of the Sanyo. 
pin I is the last one on the left row of 
pins. 

MS-DOS 1.25 and 2.11 for the Sanyo 
do not provide adequate support for 
interrupt-driven serial input/output. 
Unless the user writes his/her own soft­
ware to handle interrupts coming from 
the serial card. interrupt requests from 
the card should be disabled: the most 
convenient way to do this would be to 

leave out the 74LS32 quad 2-input OR 
gate. Failure to disable interrupts (par­
ticularly from 1xRDYJ would cause the 
Sanyo to "hang up" when a modem is 
connected to the interface. 

Finally. I would like to say that I agree 
with M1: Mcllhany that a picture is worth 
a thousand words: this is why the article 
contained a minimum number of words 
(only 84. as he pointed out) and con­
veyed (tersely. I must admit) most of its 
technical information in figure I. Note 
that about 20 of the 84 words that make 
up the article convey a lot of implied in­
formation: "The card plugs into the 
Sanyo's serial-interface connector on the 
motherboard and works exactly like 
Sanyo's version." 

RIGHTWRITER REBUKE 
In the March Reviewer’s Notebook column 
(page 24 5). Glenn Hartwig dismissed 
RightWriter because it did not like Hamlet 
or the Gettysburg Address. He missed the 
point. RightWriter is a tool to help make 
business writing strong. concise. and to 

(continued) 

SLICER-THE 
SYSTEM THAT 
GROWS TO FIT 
YOUR NEEDS 

THE SLICER 
Real 16 Bit Power on a Single Board›
Featuring the Intel 80186 
� � Complete 8 MHz 16-bit micro›

processor on a 6" x 12" board 
� � 256K RAM, plus up to 64K EPROM 
� � SASI port for hard disk controller 
� � Two full function RS232C serial ports 

with individually programmed 
transmission rates-SO to 38.4K baud 

� � Software compatibility with the 8086 
and 8088. 

111 � BK of EPROM contains drivers for 
peripherals, commands for hardware 
checkout and software testing 

� � Software supports most types and 
sizes of disk drives 

� � Source for monitor included on disk 
� � Bios supports Xebec 1410 and 

Western Digital WD 1002 SHD 
controller for hard disks 

Fully assembled and tested only $995 
Also available in several kit forms 

THE SLICER SYSTEM 
EXPANSION BOARD 
For expanded memory, addltlonal ports, 
and real time clock 
111 Up to 256K additional dynamic RAM 
11 2 RS232C asychronous ports 

with baud rates to 38.4K for 
serial communication 

11 � 2 additional serial ports for 
asynchronous RS232C or 
synchronous communication (Zilog 
8530SCC) 

� � Real Time Clock with battery backup 
for continuous timekeeping 

� � Centronics type parallel printer port 
Fully assembled �and tested only $750 

Available in several kit forms also 

THE SLICER PC EXPANSION BOARD 
Gives your Sllcer high performance 
video capability 
� IBM compatible monochrome video 
111 Video memory provides 8 pages of 

text or special graphics capability 
111 � 2 IBM type card slots for color video, 

1/0 expansion, etc. 
� � IBM type keyboard port 
Fully assembled and tested only $600 

Available in several kit forms also 

Also available: The µSLICER 188 $700; 
8087 Math Co-Processor Bd. (call); 10 MB 
Hard Disk $700; W.D. 1002-SHD H.D.C. Bd. 
$200; Enclosures, Power Supply, and 
Support Hardware. 
Operating systems are CP/M 86 by 
Digital Research, Inc. ($85), and MS DOS 
by Microsoft Corporation ($175). 
MasterCard, Visa, Check, Money Order, 
or C.O.D. Allow four weeks for delivery. 
Prices subject to change without notice. 
The SLICER Bulletin Board at 300/1200 
Baud 612/788-5909 

SLICER. � Slicer Computers, Inc. 
2543 Marshall St. N.E., Minneapolis, MN 55418 
612/788-9481 �Telex 501357 SLICER UD 
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For everyonewho evertried �
doing five things at once �

The perfect computer program 
for someone as busy as you. 
It lets you keep several other 
programs working at once. 

Do you ever go in so many directions 
so fast not even a computer can keep up 
with you? 

Well, now an IBM Personal Comput›
er can-thanks to IBM TopView. 

TopView is a new kind of software 
that lets you switch between other pro›
grams as quickly as you can change your 
mind, even run several programs at the 
same time. 

Once you load TopView into your 
computer, you load the other programs 
you use most-as many as your com›
puter’s memory will permit. 

After that, the greatest distance 
between two programs is just a couple of 

keystrokes, or (optional) mouse moves. 
There’s no waiting and a lot less 

diskette swapping. 
But when you’re really busy is when 

TopView really shines, letting you do 
many jobs simultaneously. 

For example, you can print a letter, 
while you search a file, while you analyze 
a spreadsheet, while yo{.!r clock/calen›
dar reminds you that your automatic 
dialer is about to place a call for you. 

Little Tramp character licensed by Bubbles Inc.. s.a. 
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Inquiry 254 

Xerox D25 Diablo daisywheel printer › $ 545 
Get daisywheel letter quality �

at dot matrix prices with �
the new Diablo 025 from MTI. �

This quiet, 25 cps daisywheel printer performs a full range of word and data 
processing tasks. Its all-purpose interface makes the Diablo D25 compatible
with virtually any microcomputer on the market_ 
Diablo printers are known for their reliability, and the D25 is no exception_ 
MTI is an authorized distributor for Diablo printers, so we can get these high›
quality, inexpensive beauties to you quickly. Whether you buy lease or rent, 
MTI is the one source for all the equipment you’ll ever need. Call MTf and save. 

A SUBSIDIARY OF OUCOMMUN INCORPORATED 

Computer & Data Communications Equipment 
Sales I Leasing I Service I Systems Integration 
Digital Equipment Corp,, Intel, Texas Instruments, AT&T, ADDS, Qume, HP* 
Dataproducts, Diablo, Epson, Lear Siegler, Esprit, Wyse, Link, C. ltoh, PC! 
Racal-Vadic, MICOM, Ven-Tel, Develcon, Control Data, Emulex, U.S.Design 

New York: New Jersey: Ohio: Kentucky: 
212/226-2337 201/227-5552 216/464-6688 502/449-6656 
516/621-6200 Pennsylvania: 513/891- 7050 California: 
518/449-5959 � 412/931-9351 �Franchi��d areuonlY. 818/883-7633 

All other areas: 800/645-6530 
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the point. It will help produce better 
manuals. reports. and business corre­
spondence. It is not meant for poetry or 
great works of literature. Would you want 
to see a user manual written in iambic 
pentameter? Would you write a report say­
ing fourscore and seven more employees 
are needed for a project? 

How about a real review on an impor­
tant new product? I think your readers 
deserve it. 

ROBERT W. DEPREE 

Longboat Key. FL 

Glenn Hartwig replies: �
Mr. DePree accuses us of missing the �
point of his product. In fact. we stated �
that the program could be used to ad›�
vantage in "ordinary correspondence �
and reports." �

WANT MY BUSINESS? 
The vast array of computer hardware and 
software now being marketed is so over­
whelming that anyone venturing out to 
buy a computer system is soon overcome 
by a feeling of helplessness. The biggest 
and most frustrating problem encountered 
by the prospective buyer is the failure of 
companies in the computer field to provide 
any kind of information on their products 

A case in point: I have written to more 
than two dozen computer hardware and 
software companies for general and 
specific information. and only four saw fit 
to send me some literature. The rest did 
not even bother to acknowledge receipt 
of my inquiry. Apparently it doesn"t mat­
ter that I am willing to spend up to $13.000 
for a CAD system. Hardly anyone seems 
to want my business. Why? 

MANFRED F. KIRCHNER 

Redmond. WA 

ELEGANT LOGIC 
In spite of many very bad experiences in 
responding to articles I have read in April 
issues of magazines. I am compelled to 
write in comment to Marvin Minsky"s ar­
ticle ··communication with Alien Intelli­
gence"" (April. page 126) 

I don't believe in the existence of in­
telligent civilizations other than ours in the 
universe: I have never seen any evidence 
or heard any argument in favor of them 
that I find embraceable; but Mr. Minsky's 
article is a delightful. optimistic viewpoint 
that makes me hopeful that we may. at 
least. yet find and be able to communi­
cate with intelligent life here on earth. Mr. 
Minsky's article. though couched in the 

(continued) 
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Anyone can make a portable computer. 
But to make one that runs all the popular 
programs designed for the I BM PC-AT, 
30%faster-in a package almost half 
the size-was no small challenge. But 
one COMPAQ welcomed. 

Go faster, go further 

The COMPAQ PORTABLE 286 is 
paced by the advanced technology of 
the 8-MHz, Intel 80286 micropro­
cessor. This advanced technology has 
numerous advantages. One advantage 
is the flexibility to work with several 
different operating systems so you're 
not forced to choose a personal 
computer solely on that basis. 

The advanced capabilities of this 
microprocessor become even more 

apparent when you run complex pro­
grams. You can operate as part of 
a network. Or you can operate more 
than one program at the same time 
using multi-tasking software like IBM 
Top View;" And you can handle the 
most difficult problems with breath­
taking speed. 

For many scientific and engineer­
ing programs you have the ability 
to add an 80287 coprocessor, which 
offers even more speed. 

Both offer dramatic speed increases 
over earlier microprocessors. The 
faster response time means less 
waiting, and more productivity. 

Power in a package 

The COMPAQ PORTABLE 286 has 
the power of the IBM PC-AT. But the 
IBM PC-AT doesn't have a handle. 
Ours does. So it goes where you go. 
Works where you work. Whenever 
and wherever necessary. And it's easy 
to share with co-workers. 

That's full-function portability, 
pure and simple. 

A COMPAQ PORTABLE 286 can leave 1/ze 
office whenyou do. Take your work whereveryou go. 

Expandability without getting bigger 

All the devices that increase the capa­
bilities of the COMPAQ PORTABLE 
286 go on the inside-not the outside 
-of the computer. 

You can get it with one or two half­



height 1.2-Megabyte diskette drives. 
Although they can "read" diskettes 
formatted for 360-K byte diskette 
drives, they cannot "write" to them. 
Therefore, as an option, COMPAQ 
offers a 360-K byte diskette drive to 
let you exchange data with other 
industry-standard personal computers. 

There’s an additional slot for a 
20-Megabyte fixed disk drive. All 
COMPAQ Portable Computers offer 
fixed disk drive systems that fit inside 
the computer. 

Another of our options: An inter­
nal fixed disk drive back-up system 
keeps a safety copy of your work, 
reducing the chance of losing your 
data. COMPAQ pioneered the system 
first in desktop computers, and now 
in portables. 

The COMPAQ PORTABLE 286 
even comes with a security lock feature 
that locks "on" to prevent interruption 
of a file transfer, or "off’ to deny ac›
cess to confidential information. 

Because it’s a portable, self›
contained unit, the computer can 
be easily stored away after use. 

Two data protection features from COMPAQ: 
an internal fixed disk back-up system that stores 
data on tape cartridges, and a securi(y lock for 
locking keyboard access to your system on or off. 

Who can use it? 

Ifyou’re an experienced user, you may 
be ready to upgrade your current equip›
ment. The COMPAQ PORTABLE 
286 gives you the latest technology. 

For some, power is all-important: 
Speed, performance, and the ability 
to handle the most powerful soft›
ware. All are leading qualities of the 
COMPAQ PORTABLE 286. 

Starting a business? The COMPAQ 
PORTABLE 286 has tremendous data 
base capabilities to help you keep track 
of your inventory, your customers, 
your employees, your finances. Its 
exceptional storage capabilities make 
it ideal for the complexities of ac›
counting. Its exceptional speed means 
greater networking ability. Its tre›
mendous power enables you to get the 
edge on the competition. 

In addition, large corporations can 
place several of these computers with 
field representatives to provide clients 
immediate information on current 
prices, product availability, even 
shipping dates and routing. So deliv›
ery shortages can be anticipated 
and avoided. 

The COMPAQ PORTABLE 
286 can also travel within the com›
pany. From office to office. Desk to 
desk. From accounting, to marketing, 
to research. 

It’s powerful and versatile enough 
to do almost any job. Light enough to 
carry. And tough enough to survive 
lots of users. 

Established reliability 

Despite its newness, the COMPAQ 
PORTABLE 286 is in many respects 
a proven product. It’s based on the 
rugged, reliable design of the original 
COMPAQ Portable and COMPAQ 
PLUS. Many of the construction 
techniques like cross-bracing compo›
nents and shock-mounting disk drives 
are identical. All of which goes to 
prove our point: No other portable 
computer can measure up to the 
advanced power and potential of 
the uncompromising COMPAQ 
PORTABLE 286. 

The COMPAQ PORTABLE 286 �
Specifications �

Processor: 16-bit 80286; 6 or 8 MHz clock 
speed. Software: Fully compatible with all 
major software applications written for the IBM 
PC-AT. Expansion Slots: 3availableslorsin 
base configuration. Memory: 256-K byres RAM, 
expandable to 2.6 Megabytes. Storage Devices: 
360-K byre or 1.2-Megabyre diskenedrives, 
20-Megabyte fixed disk drive, fixed disk drive 
back-up (10 Megabytes per tape). Interfaces: 
RGB color monitor, RF modulator, composite 
video, parallel printer, and asynchronous com›
munications interfaces. Keyboard: Standard 
IBM PC-AT layout (84-key). Display: 9-inch 
diagonal green monochrome dual-mode monitor, 
high-resolution text characters, high-resolution 
graphics. Security: Locks in opera ring and non›
operating mode to prevent unauthorized key›
board access. Physical Specifi.cations: 20"W x 
8Vl’H x 16"0. Options: Technical reference 
guide, MS-DOS’"/BASIC Version 3, 512/2048-K 
byte memory board. 



The capabilities of the new COMPAQ 
DESKPRO 286 represent a personal 
desktop computer as practical as it is 
technically advanced. Plus, it maintains 
compatibility with the I BM PC-AT. 

Utmost expandability 

That's no exaggeration. The COMPAQ 
DESKPRO 286 can expand to give 
you massive storage and memory. 

Without clutter. Expansion is 
internal. 

It comes with a single, half-height, 
1.2-Megabyte diskette drive. You 

can add a second drive of the same 
capacity, or a 360-K byte diskette 
drive so you can exchange information 
with other personal computers. 
· For fixed disk storage, an internal · 
20-Megabyte system is available. 
You can also choose a 30- or 70-Mega­
byte high-performance internal fixed 
disk drive sytem. The storage capac­
ity of each is equivalent to 10,240, 
15,360, or 35,840 pages of double­
spaced data. 

One expansion board works with 
all the fixed disk drives. When you up­
grade to a larger fixed disk storage 
system, a new board is not required . 

To back up data, use the COMPAQ 
internal fixed disk drive back-up system. 
It's also a safe and convenient way to 
store information for record keeping. 

Hardworking, networking 

Alone, the COMPAQ DESKPRO 
286 is a tremendously useful computer. 
It doesn't limit you to using software 
.under any one operating system. It 
runs all the popular programs designed 
forthe IBM PC-AT. It can be con­
figured for advanced color graphics 
display using a color monitor and the 
IBM Enhanced Graphics Adapter. 



fixed disk drive back-up system. All 
are available and can be added to the 
inside of your COMPAQ DESKPRO 
286-easily, affordably, without 
losing your initial investment in hard›
ware, software, or training. 

A proven heritage 

The COMPAQ DESKPRO 286 is 
of tested lineage. It has many of the

An enhanced keyboard layow, wi1h shiji keys in easy reach for wuclz 1ypis1s, is siandard on 1he 
reliable construction and design qual›COMPAQ PORTABLE 286 and COMPAQ DESKPRO 286. 
ities of the COMPAQ DESKPRO. 
It has further conveniences like a 

The modular design of the computer can store lots of data, as well as store dual-function security lock to prevent 
also lets you configure RAM and several programs you can run simul› unauthorized access. As well as greater 
storage to the exact needs of any indi› taneously when using software performance, power, and speed. The 
vidual. So you never have to buy programs like IBM Top View. Your COMPAQ DESKPRO 286 stretches 
more computer than you need. Or computer will perform at lightning the limits of personal computing›
worry about obsoleting your invest› speeds. And other configurations with no compromises. 
ment because you bought less com›
puter than you need. 

The COMPAQ DESKPRO 286 
also makes the ideal hub of a local area 
network. Using networking packages, 
your computers (and your people) can 
share information and software, and 
can communicate with one another. 
With 70 Megabytes, the COMPAQ 
DESKPRO 286 becomes a powerful, 
high-performance file server. You 

A fixed disk can slOre enough programs and data 
lo handle all the accozmting for most businesses. 

can make economical "nodes" of 
the network. 

Where to start 

The flexibility of the COMPAQ 
DESKPRO 286 allows you to begin 
at any level of computing power and 
reach beyond the IBM PC-AT. 

You can use your computer for 
writing extensive documents, pre›
paring professional graphics for 
presentations, and for doing compli›
cated financial studies. Chances are, 
however, you’ll not want to stop 
there. You’ll discover new ways for 
streamlining your work. You’ll want 
to do customer lists, accounting tasks 
and business taxes, product inven›
tory, annual sales projections on 
spreadsheets. You have the option of 
adding a second diskette drive, a fixed 
disk drive, more memory, even a 

The COMPAQ DESKPRO 286 �
Specifications �

Processor: 16-bit 80286;6 or 8 MHz clock 
speed. Software: Fully compatible with all 
major software applications written for the IBM 
PC-AT. Expansion Slots: 5 slots available in 
base configuration. Memory: 256-K bytes 
RAM, expandable to 8.2 Megabytes. Storage 
Devices: 360-K byte or l.2-Megabyte diskette 
drives; 20-(half-height), 30-, or 70-Megabyte 
fixed disk drives; fixed disk drive back-up 
(10 Megabytes per tape). Interfaces: RGB color 
monitor, RF modulator, composite video, paral›
lel printer, and asynchronous communications 
interfaces. Keyboard: Standard IBM PC-AT lay›
out (84-key). Display: 12-inch diagonal green or 
amber dual-mode monitor, high-resolution text 
characters, high-resolution graphics. Security: 
Locks in operating and non-operating mode to 
prevent unauthorized access; cover lock to pro• 
tect internal components. Physical Specifica›
tions: System unit-l9 .8’W x 6.4"H x 16.S"D, 
Keyboard unit-18.0’W x l.5"H x7.0"D, Dis›
play unit-14 .75’W x I0 .25"H x l3.75"D, 
Weight-57-64 lbs. , depending on configura›
tion. Options: MS-DOS/BASIC Version 3, Tilt 
& Swivel Monitor Stand, Desk-Saver, Technical 
Reference Guide, 512/2048-K byte memory board. 





Ifyou don't need all the extra perfonn­
ance of the COMPAQ DESKPRO 
286, you can buy the popularly priced 
COMPAQ DESKPRO and still get 
many advanced features. 

A command performance 
at every level 

The COMPAQ DESKPRO Series 
allows you to buy as much computer 
as you need-not more computer than 
you need. 

It's a polished performer, from 
entry level to advanced computing, in 
one totally expandable unit. Its plug­
in, modular design accepts up to four 
separate storage devices. You select 
almost any combination of diskette 
or fixed disk drives you desire. And 
there's the practical, internal fixed 
disk drive back-up system to protect 
and store your data. So as your needs 
grow, the DESKPRO grows. 

In fact it will grow from an IBM PC 
to far beyond the IBM PC/ XT level 
of functionality. The COMPAQ 

fotemal expandability saves desk space. 

DESKPRO will run all the popular 
programs written for both the IBM PC 
and PC/XT, two to three times faster, 
without sacrificing compatibility. 

Power? It's got what it takes. 

The COMPAQ DESKPRO can 
be easily configured for scientific, 
engineering, and advanced business 
applications. 

A high-performance, 30-Megabyte 
fixed disk drive provides added stor­
age capacity. 

The ability to add a high-speed 
8087-2 coprocessor lets you deal with 
complex scientific calculations and 
economic models. 

SPECIFICATIONS 

The COMPAQ DESKPRO 
Processor: 16-bit 8086; 4. 77 or 7 .14 MHz 
clock speed. Software: Fully compatible with all 
major software applications written for the IBM 
PC and PC/XT. Expansion Slots: 6 slots avail­
able in base configuration. Memory: 128-K 
bytes RAM, expandable to 640-K bytes. Storage 
Devices: One or two 360-K byte diskette drives, 
10-(half-height) or 30-Megabyte fixed disk drives, 
fixed disk drive back-up (IO Megabytes per tape). 
Interfaces: RGB color monitor, RF modulator, 
composite video, parallel printer, and asynchro­
nous communicationsimerfaces. Keyboard: 
Standard IBM PC layout (83-key). Display: 
12-inch di•gonal green or amber dual-mode 
monitor, high-resolution text characters, high­
resolution graphics. Physical Specifications: 
System unit-19.8"W x S.8"H x 16.S"D, 
Keyboard unit-18 .0"W x I.S"H x 7.0"0. 



It's been easy for COMPAQ to recog­
nize the compromises other personal com­
puter makers have been making. 

It's been just as easy to avoid them. 
That's why performance, expand­

ability, compatibility, durability, and 
versatility are features you'll find in the 
entire COMPAQ family ofcomputers. 

How advanced technology affects 
the choice you make 

There's an ever-growing library of 
fast, powerful programs designed for 
the IBM PC-AT and compatible with 
the COMPAQ PORTABLE 286 and 
COMPAQ DESKPRO 286. These 
programs will utilize the full potential 
of the computer "nerve center" -the 
Intel 80286 microprocessor. 

Ifyou own a COMPAQ Portable, 
COMPAQ PLUS, or COMPAQ 
DESKPRO, you may discover that 

these newer programs are simply too 
big to run on your computer. 

Therefore you have a choice: the 
extra power and speed of the 80286 or 
the popular COMPAQ Personal 
Computers that use the 8088 and 8086 
microprocessors. Remember that the 
COMPAQ PORTABLE 286 and 
COMPAQ DESKPRO 286 offer 
more power, speed and performance 
than any other personal computer. If 
your needs don't require the advanced 
technology, or you need a second 
computer to complement the one you 
have now, consider the COMPAQ 
Portable, COMPAQ PLUS, or 
COMPAQ DESKPRO. All three are 
hardware and software compatible 
with the IBM PC and PC/ XT. Our 
intention is to give you a choice with­
out forcing you to invest in more, or 
less, computing power than you think 
you need. 

Of course, COMPAQ Personal 
Computers maintain compatibility 
with the add-on devices and expansion 
boards available for industry-standard 
personal computers, without any 
alteration or modification. 

Increased power without 
increased size 

All COMPAQ Personal Computers 
can take on more memory and storage 
without taking up more space. The 
COMPAQ Portable becomes a 

bztenza l add-on devices add greatly to the 
capabilities ofa COMPAQ Computer. 

COMPAQ PLUS when you add a 
IO-Megabyte fixed disk drive. The 
COMPAQ PORTABLE 286 can 
accept a 20-Megabyte fixed disk drive. 
The fixed disk drive fits neatly beside 
the diskette drive inside the unit. 

With the COMPAQ DESKPRO 
and COMPAQ DESKPRO 286, 
you can install almost any available 
combination of diskette or fixed disk 
drives you desire to achieve the level 
of performance you need. The 
COMPAQ DESKPRO and COMPAQ 
DESKPRO 286, along with the 
COMPAQ PORTABLE 286, can 
accept the fixed disk drive back-up 
system as one of the internal stor- · 
age devices. 

There are slots inside each 
COMPAQ Computer for optional 
expansion boards. These boards greatly 
enhance the functionality and versatil­
ity of your computer. Literally hun­
dreds are available to plug right in. 
Each lets you do something different. 
Like expanding the amount of memory 
in your computer. Or communicating 
with other personal computers. Or 



even communicating with mainframe 
computers. 

Built tough to take it 

COMPAQ Portable Computers are 
expected to take some hard knocks. A 
specially designed shock isolation sys­
tem protects the diskette drives from 
jolts and vibration. 

Their inner components are sur­
rounded by a cross-braced aluminum 
frame. Those equipped with fixed 
disk drives are protected by a triple 
shock mount system. Plus, the outer 
case is molded from high-impact 
plastic, the same kind used to make 
bulletproof windows and space helmet 
faceplates . COMPAQ Portable Com­
puters are tough, protecting your data 
from every angle. 

COMPAQ DESKPRO Computers 
are no pushovers, either. They're sur­
rounded by a protective steel shell. 

They're the only desktop computers 
m:ide with protective shock mounts, 
isolating the disk drive compartments 
from those unexpected but inevitable 
bumps and knocks that can cause 
downtime. 

Even our monitors do more 

COMPAQ Computers display data 
on high-quality monitors. All models 
can display high-resolution text and 
graphics on the same screen. The dual­
mode display saves you the cost and 
clutter ofa second monitor. COMPAQ 
DESKPRO Computers give you a 

High-resolution text and graphics 011 one screen 
eliminates the need for a second monitor. 

choice of an amber or green display. 

From pinstripe suits to 
flight jumpsuits 

The structure and design of COMPAQ 
Computers best characterize their 
widespread usefulness and respected 
capabilities. COMPAQ attentiveness 
to construction details and concern 
for functionality under stressful con­
ditions are why these computers have 
received worldwide acceptance. 

That's why you'll find a COMPAQ 
Computer on the bench of a major 
league baseball team tracking player 
performance . 

At the South Pole monitoring 
weather conditions for the research 
team of a major university. 

On tour with famous rock stars to 
help plan concerts, keep up with the 
finances, and receive electronic mail. 

On motion picture sound stages 
scheduling production and maintain­
ing equipment inventory. 

On military surveillance planes 
logging information five miles 
aboveground. 

In the halls of the Supreme Court 
answering complex questions on 
environmental issues. 

Computers people believe in 

It didn't take long for the public to 
recognize COMPAQ Computer qual­
ity. No one builds them the way we 
do. Which is why no other computer 
company has grown the way we have. 

As personal computers become 
more and more commonplace, more 
and more people have come to appre­
ciate that quality. Our commitment to 
providing a product that's beyond 
compromise assures a product beyond 
compare. We like to think of it in a 
simple phrase that bears repeating: It 
simply works better. 

COMPAQ Portable Computers have the ruggedness and durability for almost any work environment. 





F•I•X•E•S A•N•D U•P•D•A•T•E•S �

ROMDISK Pricing Lowered 

We provided some out-of-date prices in EPROMS and other semiconductors used DISK A for the Apple lie is now $349. The 
an article in the May What’s New section. in its products. A company spokesperson ROMDISK PC-I. which is equivalent to a 
(See "ROMDISK PC Accessory Card:• page stated that its price reductions. especial› 180K-byte single-sided disk. is $495. 
468.) The new prices are lower than those ly for its PC-2 board. are due to the avail› Both are SIOO lower than before. Provid›
we quoted. ability of 27C2 56 EPROMs. Previously. ing 360K bytes of storage. the PC-2 is 

Curtis Inc .. manufacturer of the ROM› Curtis had to rely on 2 7128 EPROMs and $595. which is $400 less than reported in 
DISK line of disk emulator boards for a piggybacked board to achieve large May. 
Apple and IBM computers. reports that it storage capacities. Curtis Inc. is located at 22 Red Fox Rd.. 
recently received new quotations for the The suggested retail price for the ROM- St. Paul. MN 55110. (612) 484-5064. 

Statement Amplified 

A discussion in the June Fixes and Up› manufactured by DAK Industries. which it DAK Industries Inc. sells electronic parts 
dates requires some explanation. (See is not. and instrumentation. One of the products 
page 33.) The Gorilla Banana Printer was pro› sold by DAK Industries is the Gorilla 

In the item "Upgrade to Lowercase duced by Leading Edge Products Inc.. 22 5 Banana Printer. DAK Industries is located 
Descenders:• the first sentence in the sec› 1llrnpike St.. Canton. MA 02021. (617) at 8200 Remmet Ave.. Canoga Park. CA 
ond paragraph could be interpreted as 828-8150. The printer. however. is no 91304. 
saying that the Gorilla Banana printer is longer manufactured. We apologize for the confusion. 

Some Fixes for Sunfix 

An error crept into the references that ac› Mr. Rounds also would like to emphasize It’s also advisable to keep in mind the 
companied Frederic N. Rounds’s Sunfix that the Sunfix program takes the place fact that microcomputers can aid sailors. 
navigation article. which appeared in the of almanacs and reduction tables by com› but. like ham radios and other electronic 
March BYTE. (See "Navigation: Putting the puting the position of the sun for any time navigation equipment. they are suscepti›
Microcomputer to Work at Sea:• page 141 .) and date. The only data inputs it requires ble to the sea’s environment. 

The first reference should read as are your sextant’s readings and the For those who are interested. Mr. 
follows: measurements used to make sextant cor› Rounds will supply a printout of the Sun›

rections. Details. such as RA and SHA. are fix program for $5. You can write Mr. 
Maloney. Elbert S .. ed. Dutton's Navigation transparent to users of the Sunfix Rounds at 894 Persimmon Ave.. Sunny›
and Piloting Naval Institute Printing. 1978. program. vale. CA 94087. 

Bugs in Frequency Analyzer 

A trio of bugs in Vince Banes’s article the two ports are switched. 236). change line 40 to read: 
"Audio-Frequency Analyzer" have been 
reported. (See page 22 3 of the January 

On page 2 30. you’ll find a mix-up in the 
pin numbers in figure 4b. Pin 2 5 of the 

OUT 1921,CC 

BYTE.) T\vo of the bugs are in the accom› 82 5 5 integrated circuit should be con› Our thanks to David R. Butler of 
panying diagrams. and the third bug is in nected to pin 13 of IC8. Cameron. West Virginia. and Mark Pinker›
a program listing. ln the program that determines the end› ton of Salem. Wisconsin. for reporting 

ln figure 3 on page 227. the labels of points of the VCO ranges (listing 5. page these errors to us. 

Name Corrected Servo Listing Misserves a Line 

ln "Factfinder" by John Markoff (March. John de!.aubenfels. a BYTE reader in page 150 {listing l). line 2040. EM= ER 
page 113). the name of a database service Duluth. Georgia. found a bug in the is not correct. It should read 
was incorrectly presented. NEXIS is a full› program listing that accompanied Don EM= EM+ ER�DT
text database of general and business Stauffer’s article "Simulate a Servo �
news produced by Mead Data Central Inc.. System." (See page 14 7 of the February Our thanks to Mr. del.aubenfels for �
a wholly owned subsidiary of The Mead BYTE.) sending this correction. �
Corporation. In the TRS-80 Level II BASIC program on (continued) �
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Draw Your Way to the Top �
PC-Draw Will Increase Your Office Productivity. �

And Upward Mobility. �

I magine. You now have the capability to graphically systems design, forms, diagrams ... and an endless variety 
depict your best ideas, plans, designs and proposals. In of charts, graphs and illustrations. PC-Draw allows you to 

color or black & white. Accurately. Completely. Dramati­ produce drawings up to 99 pages long. Several templates 
cally. Concepts presented so forcefully-yet so simply­ come with PC-Draw including Flowcharting, Electrical 
that you leave that critical meeting Design, Office Layout, and Alternate Text. In addition 
with upper management. .. totally you create and store your own unlimited supply of user 
confident of success . defined symbols. 

lODAYAnd you win. Your secret PC-Draw includes an easy-tojollow interactive tuto­
weapon? PC-Draw. A powerful in­ TRIAL rial. Requires IBM PC or Xl® or compatible, graphics 
teractive graphics program for the adapter and graphics monitor. Version for PCjr available. 
IBM PC or XT®-unlike anything 

PERIOD 
Graphic boards, plotters at competitive prices. 

else on the market. Using PC-Draw Shhh! Don't tell your office competition about PC-Draw. 
you create virtually anything that can They'll catch on soon enough. For free brochure or to 
be drawn with pencil and paper. Quick- order call 800/2PC-DRA W. In Texas or for customer 
ly. Easily. With far greater detail. service call 214/234-1769 . Micrografx, Inc ., 1701 N. 

PC-Draw is ideal for presentation grnphics, proposals, Greenville Ave., Suite 305, Richardson, Texas 75081 . 

MICROGRAFX �
(Most popular p/ouers and printers supported.) The Picture of Success. 

Inquiry 240 





PC owners now know. �
Optional Game Port - Chips. 
Dual Mounting Bracket and 
Cable ($20) � 64K Memory ›
Installed and Tested ($25) � 
Includes Cable. Single Slot 
Mounting Bracket. Instal›
lation Instructions I User’s 
Manual 

INTERNAL HARD DISK 
SUBSYSTEMS 
PClO $649 
PC20$699 

Boot From The Hard Disk - No 
Software Patches or Drivers To 
Install � Runs All The Popular 
Software� 

Low Power Consumption � 
High Reliability And Durabil ›
ity - Specially Plated Drives� 
Faster Access Time Than XT � 
Includes l dir "Visual Shell" 
Software. Cables. Mounting 
Hardware. Installation Instruc›
tions/User’s Manual. Full›
Height Bezel Optional 
Half-Height Bezel ($15) � Aux›
iliary Power Supply And 
External Models Are Also 
Available. 

KEYBOARD 
115151 $159 

Solid State Capacitive Key 
Switches � 3-Position Height 

Inquiry 297 

Adjustment � Keys In Standard 
Typewriter Positions � Sepa›
rate Cursor Control and 
Numeric Keypads � Easy-To›
Read Key Legends � LED 
Indicators On All Lock Keys � 
Extra-Wide Left-Hand Control 

’ �Key Adjacent To "A"� Control/ 
Reset Replaces Awkward 
Contol/Alt/Delete � Plugs Into 
IBM PC. PC/XT and Compaq 
Deskpro 

EXTERNAL MODEM 
212A/1200E $299 

Auto-dial. Auto-Answer� 300/ 
1200 Baud Operation� Runs 
Hayes Compatible Software 
Like Crosstalk. Smartcom II. 
And Sidekick � Two Phone 
Jacks Allow You To Hook Up 
Desk Phone � RS-232C Com›
patible � Includes 8’ Shield›

ed Cable (Specify Male Or 
Female) � Eight Status Indica›
tor Lamps � External Volume 
Control Knob 

HIGH RESOLUTION 
COLOR MONITOR 
BR31 200 $439 

14 " Diagonal Screen � 
Black Matrix Picture 
Tube� Dot Pitch .3lmm � 

Plugs Into IBM Color I 
Graphics Or Compatible 

Adapter Card � 640 x 200 
Resolution � Includes Inter›
face Cable And Tilt I Swivel 
Base• 

*I �z 
PREFERRED UPS 
CUSTOMER BLUE 

PLAN LABEL 
PCIO and PC20 .... $150.00 $12.00 
Modems . . . . . . . . . . . . 50.00 5.00 
ff5151 ............... 35.00 7.50 
BT6Plus ............. 50.00 5.00 
HR 39 and HR 134 .... 50.00 NA 
HR31 200 . . . . . . . . . . . . 95.00 NA 

No Risk Guarantee 
If you are not completely satisfied 
with your purchase, you may return 
it within 30 days for a full refund, in›
cluding the cost to send it back. 

The Acid Test 
If you can get any dealer or compeli• 
tor to give you the same No Risk 
Guarantee, buy both products and 
retum the one you don’t like. 

For fastest delivery, send cashier’s 
check. money order, or order by 
Mastercard/Visa. Personal check11, 
allow 18 days lo clear. Company 
purchase orders accepted, call for 
prior • authorization. California resi›
dents, add 6% sales tax. 

Hours: M-F 8 am-5 pm PTZ 
Sat 9 am-I pm PTZ 

London (01) 223-4569 
Paris (01) 321-5316 
Sydney (02) 579-3322 

Oulolde Calllorola 

1-800-821-4479 
Inside California 

1-805-987-9741 
4809 Calle Alto �
Camarillo. California 93010 �

QUBIE’ �
Order Today, 
Shipped Tomorrow/TM 
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We’ve got one to knock your socks 
off. The StarWriter� F10 from C.ltoh. 

What sets this daisy wheel apart is 
its fabulous figure of 58 letter perfect 
characters per second, at a price of 
up to $1,000 less than other leading 
printers in its class. 

It’s compatible with most of the 
popular PCs and offers a full line of 
accessories, including a cut sheet 
feeder and tractor feed. . 

And like the rest of C.ltoh’s printers, 
the F10 acts without acting up. 

It has been thoroughly tested and 
proven on the job to assure reliability. 
Plus, you get a full year’s warranty, 
backed by over 350 authorized ser›
vice centers coast to coast. 

The F10 is one hot printer for the 
money. But that’s not surprising when 
you consider that C. ltoh ’s been pro›
ducing superior printers for over a 
decade, thanks to the strong backing 
of our 126-year-old parent company 
with over $60 billion in sales annually. 

Little wonder C.ltoh printers are the 
best selling printers in the world. 

To meet your Perfect 10, just see your 
local C. ltoh dealer. Or for more infor›
mation, call toll free 1-800-423-0300. 

Or write C. ltoh Digital Products, Inc., 
19750 South Vermont Avenue, Suite 
220, Torrance, CA 90502. 
�� StarWriter is a Trademark of C.lt oh Digital Products. lnc. �
© 1985 C.ltoh Digita l Products. Inc. �

Printers 
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W•H•A•T’S N•E•W �

Xerox Products 

Xerox recently an­
nounced the 6085 

microcomputer. a line of 
personal microcomputers. 
and a laser printer. 

The Xerox 608 5 is offered 
in models for network. 
remote. and stand-alone 
operation. The networked 
and remote models can 
share resources linked by 
Ethernet. 

The 6085 is founded upon 
Xerox's Mesa processor. an 
8-MHz device. The Mesa 
processor has 256 auxiliary 
registers and executes 48­
bit-wide instructions. The 
608 5 also uses an 80186 
chip as an auxiliary 
processor. 

The basic 608 5 comes 
with 1.1 megabytes of 
memory. a IO-megabyte 
hard-disk drive. two serial 
ports. and a I 5-inch high­
resolution (880- by 697­
pixel) monochrome display. 
You can expand it to include 
3.7 megabytes of memory 
and up to 80 megabytes of 
hard-disk storage. 

Xerox offers hard-disk 
drives with 20. 40. or 80 
megabytes of storage. and a 
360K-byte floppy-disk drive 
is also available. An optional 
board gives the 608 5 the 
ability to run software 
prepared for IBM PC-DOS. 

System software includes 
the ViewPoint windowing 
package. which uses icons 
and is controlled with an 
optical mouse. ViewPoint is 
$125. A variety of applica­
tions software. including a 
software-development 
package. is planned. 

The 6085 begins at $4995. 

The Xerox 6085. 

The Xerox 404 5 Uiser CP. 

The Xerox 6060 family of 6068. The 6067 and 6068 
PCs comprises four com­ keyboards have been modi­
puters: a pair of IBM PC fied for word processing. 
work-alikes. the Xerox 6064 Both systems come bundled 
and 6065 . and two dedi­ with Xerox's word-pro­
cated word-processing 
systems. the Xerox 6067 and 

cessing software and can 
run MS-DOS applications 
software. 

Each Xerox 6060 comes 
with ScreenMate. a menu­
based shell program for in­
teracting with MS-DOS. 

The general-purpose 6064. 
with two 360K-byte floppy­
disk drives and 256K bytes 
of memory. retails for 
$2885 . The hard-disk-based 
6065 lists for $4485. 

At $2985. the 6067 in­
cludes dual floppy-disk 
drives and 384K bytes of 
RAM. The 6068. which is 
equipped with a I 0-mega­
byte hard disk and 512 K 
bytes of memory. costs 
$5150. Both the 6067 and 
the 6068 use a 640- by 
400-pixel monochrome 
display. 

Xerox rates its 404 5 Lilser 
CP "lasographic" printer at 
IO pages per minute and 
5000 pages a month. It 
comes with l 28K bytes of 
memory. two fonts. and your 
choice of Centronics or 
Dataproducts parallel ports 
or an RS-232C asynchronous 
connection. Additional 
cartridge-based fonts are 
offered. 

If you choose to expand 
the 404 5 Laser CP to its full 
5 l 2K bytes of memory. you 
can reproduce a 5- by 
7-inch image in a 300- by 
300-dot-per-inch format. 
You can reproduce a full­
page graphic at 150 by 150 
dots per inch. The 404 5 
ll!ser CP has a 2 50-sheet 
paper cassette. and cas­
settes for European paper 
are available. It's compatible 
with the Diablo 630 daisy­
wheel printer. 

A copier option lets the 
404 5 Laser CP function as a 
standard photocopier. Other 

(wntinued) 
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The industry standard TURBO TURBO MS 
With more than 250,000 users worldwide Turbo 3.0 2.0 PASCAL 
Pascal is the industry's de facto standard. Turbo 
Pascal is praised by more engineers, hobbyists, 
students and professional programmers than any 
other development environment in the history of 
microcomputing. Ard yet, Turbo Pascal is 
simple and fUl to use! 

COMPILATION SPEED 

EXECUTION SPEED 

CODE SIZE 

BUILT-IN INTERACTIVE EDITOR 

ONE STEP COMPILE 
(NOLINKlNG NECESSARY) 

COMPILER SIZE 

TURTLE GRAPHICS 

BCD OPTION 

PRICE 

The best just got better: 
Introducing Turbo Pascal 3.0 
We just added awhole range of exciting new 
features to Turbo Pascal: 

• First, the world's fastest Pascal compiler just got 
taste[ Turbo Pascal 3.0 (16 bit version) compiles 
twice as fast as Turbo Pascal 2.QI No kidding. 

• Then, we totally rewrote the �f�~�e� l/D system, and 
we also now support l/D redirection. 

• For the IBM PC versions, we've even added 
'1urtle graphics" and full tree directory support 

• For all 16 Bit versions, we now offer two addi­
tional options: 8087 math coprocessor support 
for intensive calculations and Binary Coded 
Decimals (BCD) for business applications. 

• And much much more. 

The Critics' Choice. 
Jeff Ountemann, PC Magazine: "Language 
deal of the century . . . Turbo Pascal: It 
introduces anew programming environment and 
runs like'magic." 
Dave Garland, Popular Computing: "Most 
Pascal compi/ers barely fit on adisk, but Turbo 
Pascal packs an editor. compiler. linker, and run­
time library into just 39K bytes of random­
access memory." 
Jerry Pournelle, BYTE: 'What I think the 
computer industry is headed fvr: well 
documented, standard, plenty of good features, 

Portability. 
Turbo Pascal is available today for most com­
puters running PC DDS, MS DDS, CP/M 80 or 
CPIM 86. AXENIX version of Turbo Pascal will 
soon be announced, and before the end of the 
year, Turbo Pascal will be running on most 68000 
based microcomputers. 

("}Benchmark run on an IBM PC using MS Pa sca l version 3.2 and 
theDOS �l�i� �n �~�e �r� version2.6. The .179 lineprogram usedis the "Gau ss· 
Seidel" program out of Alan B. Miller's book: Pascal programs fa 
scientists at! engineers (Syllex. page128) with a 3 dimensi onal 
non·singular ma trixand a rela xation coeflicient of 1.0. 

An otter You Can't Refuse. 
�U�n�t�~� June 1st, 1985, yw can get Turbo Pascal 3.0 
for only $69.95. Tllbo Pascal 3.0, equipped with 
eitlier.the BCD or 8087 �~�l�i�o�n�s �,� is available for an 
additional $39.95 or Turbo Pascal 3.0 with both options 
far only $12.4.9.5. As ama:tter;offact, if: 11ou pwn a 16­
Bit computer and iR serious about programming, you 
might as well get both options right aWJ and save 
ainost $25. 

Update policy. 
As always, our fiist commitment is to our customers. 
You built Borland and we win always honor your support. 

So, to make your upgrade to the exciting new version of 
Turbo Pascal 3.0 easy, we will accept your original Turbo 
Pascal disk (in abend-proof container) foc a trade-in credit 
of$39 95 and your Turbo87 original disk for $59.95.This 
trade-in credit may only be applied toward the purchase of 

I BORlAnD 
INTERNATIONAL 

and areasonable price." 



WHAT'S NEW �

Pfaster286. an 80286 add-in board for the IBM. 

80286 Add-in Board 
for IBM PC and 
PC XT 

P hoenix Computer Prod­
ucts' Pfaster286 is an 

8-MHz 80286-based add-in 
board that gives the IBM PC 
and PC XT the ability to 
process data at a faster rate 
than the IBM PC AT It does 
not impair the functionality 
of the PC's or PC XT's resi­
dent 8088 microprocessor: 
rather Pfaster286 reassigns 
the 8088's intelligence to 110 
management. 

Pfaster286 can run MS­
DOS 2.0. 2.1. and 3.1 pro­
grams. and applications 
designed for the IBM PC 
and PC AT will operate with 
it. Pfaster286 has software 
switches that let you jump 
back and forth into the 
native 8088 mode for those 
applications requiring that 
chip's performance charac­
teristics. 

The basic Pfaster286 is 
supplied with I megabyte of 
RAM. expandable to 2 
megabytes. and an empty 
socket for an 80287 floating­
point processor. Your oper­
ating system and applica­
tions software can use ap­
proximately 704K bytes of 
this board's RAM. Some of 
its miscellaneous features 
are disk caching, diag­
nostics. four OMA channels. 

eight levels of priority inter­
rupts. and I 6K bytes of 
EPROM expandable to 2 56K 
bytes 

Pfaster286 is $2395. which 
includes an 8088 service 
program to call up the 
board and to load Pfaster­
286"s AT ROM BIOS­
emulation software. The 
80287 mathematics co­
processor is $3 50. and 
512 K-byte RAM increments 
are $400. Contact Phoenix 
Computer Products Corp .. 
Suite 115. 1420 Providence 
Highway, Norwood. MA 
02062. (800) 344-7200: in 
Massachusetts. (617) 
762-5030. 
Inquiry 604. 

High-Speed Modem 

A n asynchronous 9600­
bps modem. the UPTA 

96. comes in an internal. 
piggyback version for the 
IBM Personal Computer and 
in a stand-alone configura­
tion with an RS-232C con­
nector for a variety of com­
puters. The suggested retail 
price for the add-in card is 
$79 5. and the stand-alone 
UPTA 96 is $895. 

This intelligent half-duplex 
modem operates over stan­
dard dial-up telephone lines 
or through computer-to­
computer links. It's data-rate 
selectable for 4800-. 7200-. 
and 9600-bps transmission 
speeds. with automatic fall­
back to noo or 4800 bps 
when noisy lines are en­
countered during 9600-bps 
communications. Standard 

are automatic adaptive 
equalization to ensure data 
integrity. auto-dial. auto­
answer. full-duplex emula­
tion. and compatibility with 
the Hayes command set. 

The UPTA 96 comes with 
proprietary error-detec­
tion/correction circuitry firm­
ware known as EDI (Ensured 
Data Integrity). EDI orga­
nizes data into numerically 
sequenced packets. with 
each byte subject to a 
cyclic-redundancy check and 
packet-check generation dur­

ing transmigsion. The pro­
tocol also offers selective 
automatic request for trans­
mission (ARO). 

The UPTA 96 supports 
·asynchronous 3 2 70 and 
VTIOO emulation software. 
It's FCC-certified for direct 
connection to the public­
switched telephone network 
by means of a USOC RI I I 
jack. Contact Electronic 
Vaults Inc.. Suite 714. 8350 
Greensboro Dr .. McLean. VA 
22102, (703) 883-0331. 
Inquiry 605. 

The Zenith Z-200 is compatible with IBM's PC AT 

Zenith's Z.200 
Advanced PC 

Z enith Data Systems· 
Z-200 Advanced PC. an 

IBM PC AT-compatible com­
puter. uses Intel's 6-MHz 
80286 microprocessor and 
no-wait-state technology for 
increased processing speed. 
The standard model comes 
with 512 K bytes of dynamic 
RAM. a single 1.2-megabyte 
floppy-disk drive. six expan­
sion slots that can accom­
modate AT hardware. and 
MS-DOS 3.1. It costs $3999. 

RS-2 32C. Centronics paral­
lel. and video interface ports 
are provided on this com­
puter. A choice of video 
cards is offered. The Z-200 
Advanced PC also comes 
with a combination Win­
chester/floppy-disk controller 

board that can handle two 
floppy- and three hard-disk 
drives. 

The Z-200 Advanced PC's 
keyboard features enlarged 
backspace. delete/insert. 
caps lock. scroll lock. and 
system request keys. Impres­
sion marks on the home-row 
keys have been included. 

The Z-200 Advanced PC's 
dynamic RAM can be ex­
panded to 16 Jnegabytes in 
I. 5-megabyte increments. 
XENIX is available for 
multiuser. multitasking en­
vironments. The Z-200 Ad­
vanced PC can be obtained 
with a 20-megabyte hard 
disk for $5599. 

Contact Zenith Data Sys­
tems Corp.. I 000 Milwaukee 
Ave .. Glenview. IL 6002 5. 
(800) 842-9000. ext. I; in 
Illinois. (312) 391-8949. 
Inquiry 606. 

(continued) 
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. Call (800) 555.228 800) 742-1133 
·1 ble at better dealers �n�d�a�t�t�i�C�a�o�n�~�d�:�~�l�l� (800) 255-8008. CA ( 

Ava1 a by ere I 

are st you. To order sotrware tor youTr . 
ne c XT A . ir. 

IBM ®P · ' ·btes
and 1rue cornpa11 .ihe Besl. 

Yes. I wanl e SideKick! 
Please send m 

d $54.95 
�C�o �p �y�-�P �1� �0�1�e�c�~�O� m• per coPVJ 

(CA res. add SJ. at $54.95 
ooantrlY-

INFOWORID'S SOFTWARE PRODUCT OF 1HE YEAR 
' 

Borland's SideKick™ Will Clear �
Your Desk In 30 Minutes And �

Increase Your Productivity By 50% �
SideKick is a combination of seven desktop accessories, which makes SideKick the 
single most effective business tool Just a keystroke suspends your application 
program, givingyou a windowinto SideKick. Another keystroke brings 

you back to where you were. Instantly. It's that easy. 

A FULL-SCREEN WOROSTAR™- \ A MONTHLY CALENDAR 
LIKE EDITOR functional from year / 
You may jot down notes and 901 through year 2099. 
edit files up to 25 pages long. 

/ A DATEBOOK 
AN ASCII TABLE �=�=�- �'�-�'�"�'�~�'�-�!�,�,�,�, �~�m�i�n�d you of 
for easy reference. / .- .: - -- impoitant meetings 

�"�'�~�:�- · · and appointments. 
AN AUTODIALER �~� �·�~�~ .. : 

for all your phone calls. A FULL-FEATURED 
It will look up and dial / CALCULATOR 
telephone numbers for you. ideal for business use. 
(A modem is required to use It also performs decimal 
this function .) to hexadecimal to 

binary conversions. A PHONE �D�I�R�E�C�T�O�R�Y �-�~�- �_�:�_ �-�-�-�:�:�; �~ �~� 
for your names, COPY-PROTECTED 
addresses and $54.95 
telephone numbers. 

NOT COPY-PROTECTEDFinding a name or a 
number becomes $84.95 
a snap. 

•) BORlAnD 
.)) INTERNATIONAL 
4585 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408) 438-8400 Telex: 172373 

THE CRITICS' CHOICE 
"In a simple, beautiful implementation of 
WordStar'.?" block ropy commands, SIDEKICK 
can transport an er any pai"I of the display screen 
(even an area overlaid by the notepad display) to 
the notepad. "Charle& Pe/laid, PC MNlAZINE 

"SIDEKICK deserves a place in every PC. " 
6any Ray. PC WEEK . 

"SIDJ:.KlCK is by farthe best we've seen. It is also 
the least e;g>ensive. " Ron M1n&N1/d, ENTREPRENEUR 

"If you use a PC, get SIDEKICK. >ou'II soon 
become dependent on it." Jerry POJ1r11B//1. BYTE 

Copyright 1985 Borllii'ld lr:iternational 81-1008 

SKJeKiaij iS a �u�a�d�e�~�i�k� of Borland lnremational, 101..·. 
IBM and PC.DOS are registered 1r.1dcmarks of fntem:,ni<mal 
BtLr;iness Machines Corp. 
Jnfoworltl is a trademark of Popular Computing, lnc. a !'uhsidi:uy 
of r:Yll Communk-ations, lnc. �
�~�o�n�.�J�S�t�:�u� is a rcgi."itcrcd 1rademark of Mit..aopro lmemational Corp. �

Inquiry 57 for End-Users. Inquiry 58 for DEALERS ONLY. 



WHATS NEW �

The Tiger-32 accommodates 2 megab!Jtes of 110-wait-state RAM. 

NS32032 Add-in 
Board for IBM 

T he Tiger-32 is a 32-bit 
add-in board for IBM 

PC. PC XT. and PC AT com· 
puters. It has a 6- or 
IO-MHz National Semicon­
ductor NS3 2032 or NS· 
32016 central processor. an 
NS32082 demand-paged 
virtual-memory manager. 
and from 512 K bytes to 2 
megabytes of no-wait-state 
RAM. Tiger-32 comes with 
Microsoft-Logica·s XENIX-3 2 
version 3 .0. a two-user 
operating system. 

The Tiger· 32 can execute 
large programs. but it does 
not execute IBM PC code 

directly. It can function as 
expansion memory or as a 
disk emulator. Among its 
hardware specifications are 
two RAM ports. parity error 
checking. and 150-nano­
second access time. 

The board has both linear 
and window modes. In its 
linear mode. the Tiger· 32 
acts as an expansion mem· 
ory. The window mode lets 
your PC access the 
Tiger-32 's RAM through any 
one of sixteen 128K-byte 
windows. 

With XENIX-32. this board 
uses PC-DOS 2.0 or higher 
as an input/output pro· 
cessor. The Tiger-32 comes 
with a visual shell interface. 

software-development �
utilities with C and assembly �
language. and communica· �
tions. text-processing. in· �
stallation. interfacing. and �
test software. �

Up to 2 megabytes of 
RAM and a 32-bit floating­
poi°nt mathematics unit are 
optional. Software options 
include remote user capa· 
bility. BASIC. COBOL. FOR· 
TRAN. and Pascal. 

The Tiger-32 with 512K 
bytes of RAM. a 6-MHz 
NS32016. and XENIX-32 is 
$2495. With the NS3 2032. 
it's $2795. The mathematics 
unit is $42 5 at IO MHz and 
$275 at 6 MHz. Contact 
DFE Electronic Data Sys­
tems. Suite 115. 5820 
Stoneridge Mall Rd.. 
Pleasanton. CA 94 566. (415) 
847-2024. 
Inquiry 607. 

Macintosh 
Spreadsheet 

Crunch for the 512 K-byte. 
single-drive Macintosh is 

an integrated spreadsheet 

., ,. s File Edit Format Font Directory Graph Database Spe cial 

Coffee Projections 
A B c D E F G H 

5181 QTRI QTR2 QTR3 QTR1 QTR5 QTR6 QTR7 Q 

5182 light Coffee 
5183 Colombian 4,362 4,319 4,276 4,233 4, 190 4' 147 4, 104 4, 

5181 t:en.1"4 2,319 2,376 2,433 2,490 2,547 2,604 2,661 2, 
5185 ,f qn4 2,114 2, 127 2,1 g0 Light Coffee I mports - QTRI 
5186 T11l11/ 8,795 8,822 8,8 Light [Of
5187 
5188 Roast Coffee •Colom 
5 189 French f?o.tsl 1,973 1,996 2,0 OB Ken 

5190 Vienna 1,645 1,680 mKona 

5191 House Blend 1,524 1,593 
5192 T11l11/ 5, 142 5,269 
5193 
5191 

program with graphics. data· 
management. and ·notekeep· 
ing capabilities. The sug­
gested retail price is $295 . 

Crunch's spreadsheet gives 
you a 2 50-column by 9999· 
row work area. and it can 
be linked with other work­
sheets. Depending upon the 
font used. you can display 
up to 3 I rows on the 
screen. Wide spreadsheets 
can be printed out sideways. 

Seventy-four mathematics. 
trigonometric. statistics. 
logic. financial. table. and 
date functions are built into 
Crunch. In addition. it has 
three special functions and 
gives you the ability to de­
fine up to I 000 functions. 

Crunch can perform both 
natural-order and row-wise 
calculations. You can hide or 
password-protect cells con­
taining sensitive data. Other 
features include audit trails. 
variable-width columns. ad­
justable cell alignment. and 
the ability to assign names 
to cells. ranges. formulas. 
and constants. 

You can link graphs to 
worksheets. and four graphs 
can be displayed simulta· 
neously. Crunch produces 
pie. line. bar. and area 
graphs. 

Crunch's data manager 
organizes worksheet rows 
into database records any­
where within the worksheet. 
You can use it to perform 
calculations on records. and 
you can sort records. 
Crunch's notepad can be 
used for merging informa· 
tion with other programs 
and to keep 2 Vi pages of 
worksheet documentation. 

Crunch uses icons. win· 
dows. and a consistent set 
of commands. It works with 
the Apple Numeric Keypad 
and supports the L..aserWriter 
and the lmagewriter. Contact 
Paladin Software Corp .. 289 5 
Zanker Rd.. San Jose. CA 
95134 . (408) 946-9000. 
Inquiry 608. 

(continued) 

Sample multiwindow displa!J produced V!J Crunch. 
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A7TENTION SIDEKICK USERS: SUPERKEY IS 
SIDEKICK'S BEST COl\1PANION. GET SUPERKEY TODAY! 

Borland's SUperKey™ �
lets one powerful keystroke do �
the work of hundreds and helps �
keep your confidential files ... �

confidential! �
SUPERKEY TURNS 1.000 INTO 1! Yes, SuperKey can 
record lengthy keystroke sequences and play them 
back at the touch of a single key. Instantly. Like 
Magic. Say, for example, you want to add a column 
offigures in 1-2-3. Without SuperKeyyou'd have 
to type seven keystrokes just to get started. 
["shift-@-s-u-m-shift-("]. With SuperKey you 
can tum those 7 keystrokes into 1. 

SUPERKEY HELPS PROTECT YOUR 
CAPITAL INVESTMENT. SuperKey, at 
your convenience, will make 
your screen go blank after a 
predetermined time of 
screen/keyboard inactivity. 
You've paid hard-earned 
money for your PC. SuperKey 
will protect your monitor's 
precious phosphor . . . and 
your investment. This feature 
alone justifies your SuperKey 
purchase! 

•BORlAnD 
.)) INTERNATIONAL 
4585 Scotts Valley Drive 
Scotts Valley, CA 950fi6 
(4-08) 438-8400 Telex: 172373 

Inquiry 59 for End-Users. Inquiry 60 for DEALERS ONLY. 

THE CRITICS' CHOICE 
"While mostpeople only talk about low-cost 
personal computer !Dftwaro, Borland has been 
doing something about it. AndBorlandprovides 
good technicalsupport aspart of the price." 
Jolll Mllkoll &/!Ill/ F11//tlfler. lflld/Cllri COlrtM/sll 

''What/ think the computer industry is beaded 
for: we/J-documented, standard, plentyofgood 
features, and a reasonable price." 
JllT'j Paur•llf. BYTE 

Copyright 1985 Borland International Bl-1009 

Supe<Kcy Is a madetllall< ,,r Borland lruenwional Inc. 
1·2·' L< a uademark of uiru• nc--elopment Curr. 
IBM is a registered trilJetmtrk or kU.emational tk1sincM 
Machine• <"mp. 

SUPERKEY KEEPS YOUR 'CONFIDENTIAL ' FILES . - . 
CONFIDENTIAL/ Time after time you've experi­
enced it: anyone can walk up to your PC, and read 

your confidential files (t:ix returns, business 
plans, customer lists, personal letters ... ). With 
SuperKey you can encrypt any file, even while 
running another program. As long as you keep 

the password secret, only YOU can decode 
your file. SuperKey implements the 

""' U.S. government Data Encryption 
Standard (DES). 

SUPERKEY PROTECTS YOUR 
WORK FROM INTRUDERS 
WHILE YOU TAKE A BREAK. 

' ' ' 



WHAT'S NEW �

Spectravideo 
Product Line 

S pectravideo recently in­
troduced four com­

puters: two IBM PC-com­
patibles. a laptop. and a 
dedicated word processor. 
In a related announcement. 
Spectravideo said that it will 
begin delivering its MSX Ex­
press (Model SVl-738) com­
puter in September. This 
computer has a 3 V2-inch 
floppy-disk drive. a 73-key 
keyboard. 64K bytes of 
RAM. and an 80-column­
display capability. The MSX 
Express will sell for $595. 

Spectravideo's Bondwell 
34 and 36 are 16-bit desk­
top computers that are com­
patible with the IBM Per­
sonal Computer. The 256K­
byte Spectravideo Bondwell 
34 comes with dual 5 !4-inch 
double-sided double-density 
floppy-disk drives. an 80­
column monochrome-moni­
tor interface. and a 
Centronics-type parallel in­
terface. CW-BASIC and MS­
DOS are bundled with this 
system. The planned release 
date is in October. and the 
suggested retail price will be 
$1795. 

The Spectravideo Bondwell 
36 carries most of the fea­
tures of the Bondwell 34. 
except that its storage sys­
tem comprises a I 0-mega­
byte hard-disk drive and a 
single floppy-disk unit. It. 
too. is scheduled for an Oc­
tober release. The Spectra­
video Bondwell 36 will retail 
for $2995. 

An I I-pound. battery­
rechargeable device. the 
Spectravideo Bondwell 2 
laptop computer runs under 
CP/M 2.2. It's built around 
the Z80L microprocessor 
and offers an integral 3 V2­
inch single-sided double­
density floppy-disk drive and 

111111111111111111111111111111111111111111 

The BT/AT is hardware- and software-compatible with the AT. 

an 80-column b; 2 5-line 
LCD screen. The screen 
resolution is 640 by 200 
pixels. and the formatted 
floppy-disk storage capacity 
is 360K bytes. 

Six MicroPro software 
packages come with this 
computer: WordStar. Report­
Star. CalcStar. MailMerge. 
DataStar. and Scheduler 
Plus. Options include an ex­
ternal 3 Vi-inch disk drive 
and a carrying case. The 
Spectravideo Bondwell 2 
should retail for less than 
$I 000 when it's released in 
September. 

The Spectravideo Bondwell 
2 2 is a 16-bit. 8088-based 
word-processing system with 
dual monitors for text and 
menu displays. Its 97-key 
keyboard has 31 software­
programmable function keys 
and a trackball cursor con­
troller. The Spectravideo 
Bondwell 2 2 comes with a 
pair of floppy-disk drives. a 
hard-disk interface. a real­
time clock. two RS-232C 
ports. a Centronics-type 
parallel interface. and a 
daisy-wheel printer. 

This system's word-pro­
cessing software offers 
document merge and forms 
generation. as well as a con­

version program for access­
ing WordStar files from 
other computers. A clock 
program with an alarm. 
calendar. and reminder func­
tions is provided. Shipments 
are to begin in January 
1986. Pricing had not been 
determined at press time. 

Contact Spectravideo Inc.. 
3300 Seldon Court #IO. Fre­
mont. CA 94539. (415) 
490-4300. 
Inquiry 609. 

BT/AT Computer 
Is Compatible 
with PC AT 

T he BT/AT from Basic 
Time is compatible with 

hardware and software de­
signed for the IBM PC AT 
computer. 

Based on Intel's 16-bit 
80286 microprocessor. 
which runs at 6 MHz. the 
BT/AT comes with 640K 
bytes of RAM. eight expan­
sion slots. and two serial 
and two parallel ports. Its 
monochrome graphics 
adapter card is compatible 
with the Hercules card. and 

the display resolution is 720 
by 348 pixels The Bf/AT's 
12-inch green monitor is 
mounted on a tilt-and-swivel 
base. 

Mass storage is provided 
by a 44-megabyte hard-disk 
drive and a 1.2-megabyte 
floppy-disk drive that can 
read and write 360K-byte 
floppy disks. The average ac­
cess time for the hard disk 
is 30 milliseconds. 

The BT/AT comes with MS­
DOS 3. I and CW-BASIC. and 
it has an open socket for an 
80287 mathematics co­
processor. Options include a 
multifunction board. a high­
resolution monitor. and a 
color graphics adapter. A 
70-megabyte hard-disk drive 
and a 60-megabyte stream­
ing-tape backup are also 
available. 

The suggested retail price 
for the BT/AT is $4495. Con­
tact Basic Time. Building 52. 
3 3 50 Scott Blvd .. Santa 
Clara. CA 95054. (408) 
727-0877. 
Inquiry 610. 

Programmable 
Logic Chips 

A ltera·s EP3 I 0 is an eras­
able programmable­

logic chip that uses Intel's 
CHMOS technology for low 
power consumption. You can 
program this chip to have 
the equivalent of 300 logic 
gates. 

The EP310 is a 20-pin DIP 
device that can be pro­
grammed using Altera·s 
PLDS2 (Programmable Logic 
Development System). a 
$2 500 software/hardware 
combination that attaches to 
an IBM PC. You can erase 
the EP3 I 0 with an ultraviolet 
eraser. 

The EP3 I 0 chips cost 
$11.79 in 100-unit quantities. 
Contact Altera Corp .. 352 5 
Monroe St.. Santa Clara. CA 
95051. (408) 984-2800. 
Inquiry 611. 

(continued on page 406) 
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The industry standard. With more than 250,000 users worldwide Turbo Pascal is the industry's de facto standard. 
Turbo Pascal is praised by more engineers, hobbyists. students and professional programmers than any other development 

environment in the history of microcompunng. And yet, Turbo Pascal is simple and fun to use! 

Je" Duntemann, PC Magazine: "Language deal of the centwy . Turbo Pascal.· fl introduces anew 
programming environment and runs likemagic" 

Dave Garland, Popular Computing: "Most Pascal compilers barely Iii on adisk. but Turbo Pascalpacks an editor. compiler. linker. 
and run-time library into iust 29K bytes of random-access memory" 

Jerry Paurnelle, BYTE: 'Whal I think the computer industry is headed for: well documented standard. plenty of good features. 
and a reasonable price." 

Purlability. Turbo Pascal is available today for most computers running PC DOS, MS DOS. CP/M 80 or CP/M 86. A XENIX verison of Turbo 
Pascal will soon be annoomced, and before the end of the year, Turbo Pascal will be running on most 68000 based microcomputers. 

-Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geomet1ic shapes. 
-Procedures that will save and restore graphic images to and from disk. 

-Functions that will allow you to precisely plot curves. 
-Tools that will allow you to create animation or solve those difficult curve fitting problems. 

and much, much more . 

No sweat and no royalties. You may incorporate part, or all of these tools in your programs. 
and yet, we won't charge you any royalties. Best of all, these functions and procedures come complete 
with commented source code on disk ready to com �p�i�~�!� 

High resolution monochrome graphics for the IBM PC and the Zenith 100 computers 
Dazzling graphics and painless windWIS. The Turbo Graphix Toolbox will give even abeginning programmer 
the expert's edge. It's acomplete library of Pascal procedures that inclu.de: 

-Full graphics window management. 

Searching and sorting made simple 

The perlecl complement lo Turbo Pascal. It contains: Turbo-Access. a powerful implementation of the state-of-the-art B+tree ISAM 
technique; Turbo·SIXI, asuper efficient implementation of the fastest data sorting algorithm, "Quicksort on disk" And much more. 

Jerry Pournelle, BYTE: "The tools include aB+ tree search and asorting system; I've seen stuff like this, but not 
as well thought out. sell for hundreds of dollars." 

Remember, no royalties! 

From Start lo Finish in 300 pages. Turbo Tutor 
is for everyone, from novice to expert. Even if you've never 
programmed before, Turbo Tutor will get you started right away. 
If you already have some experience with Pascal CY another 
programming �l�a�n�g�u�a�g�~� Turbo Tutor will take you step by step 
through topics like data structures and pointers. If you're an expert, 
you'll love the sections detailing subjects such as "how to use assem­

bly language rout ines with your Turbo Pascal programs." 

A must. You'll find the source code for all 
the examples in the book on the accompanying 
disk ready to compile. Turbo Tutor might be 

the only reference on Pascal and pro­
gramming you 'll ever need. 

I BORtAnD 
INTERNATIONAL 

$34.95 

Software's Newest Direction 
4585 Scotts Valley Drive 
Scotts valley, CA 95066 
TELEX 172373 

Inquiry 61 for End-Users. Inquiry 62 for DEALERS ONLY. 

Tllltlo Pascal ii areijstered tra<l<mar'< ot Borla!'d lnterruliooal. '"" 
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