














E•D•I•T•O•R•I•A•L �

AUTONOMOUS WEAPONS AND 
HUMAN RESPONSIBILITY 

The human desire to avoid responsibility 
for difficult decisions probably goes back 
to the dawn of time. In their brief period 
on this earth. computers have taken the 
blame for millions of human mistakes. 
Who hasn't heard a computer blamed for 
an error in billing or delivery? One typical 
case of blaming the computer occurred 
in a school system in which a computer 
handled scheduling of classes. On the first 
day of school. the most vocal complaints 
came from· students whose lunch hours 
had been assigned at 8:30. 9:30. 10:30. 
2:30. and 3:30. That's right-someone had 
forgotten to instruct the computer that 
lunch has to occur in the middle of the 
day. The school's new computer took the 
blame. Those who knew little about com­
puters hated them more over this incident. 
Those in positions of authority found a 
versatile new scapegoat. 

Anecdotes like this are amusing when 
little hangs in the balance. In the presiden· 
tial debates in the fall. however. one of the 
candidates suggested that military deci· 
sions affecting the fate of the earth might 
be irrevocably delegated to computers if 
the other candidate's programs were 
eryacted. The candidate making that claim 
either understood nothing of computers 
or else he was acting as a demagogue. 
casting himself as the hero to save the 
earth from the tyranny of computers. In 
either case. the candidate did his coun­
try a disservice. 

Computers. of course. do as people tell 
them. The hard part is for people to 
foresee all circumstances and write in­
structions to handle all circumstances op­
timally. Lack of foresight and poor plan­
ning occur in many fields with or without 
computers. But computers make wonder­
ful scapegoats. When foresight and plan­
ning fail. computers take the blame. Con­
sequently their image as cold. dehuman­
izing villains is perpetuated. Some fictional 
and . cinematic depictions of computers 
also endow them with a villainy that ex­
ceeds the capabilities of digital 
electronics. 
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lb be sure. computers are cold and in­
different. But let's consider a few cases in 
which the inhuman properties of com­
puters enable them to help people. Com­
puter conferencing enables people to ex­
change text messages with others who 
share their interests. One advantage of 
computer conferencing is clear: people 
needn't be in the same place at the same 
time in order to exchange comments. But 
computer conferencing also prevents loud 
and aggressive people from dominating 
a group as they can in face-to-face con­
versation. As Starre Roxanne Hiltz and 
Murray Turoff point out in their book Tlie 
Network Nation: Human Communication via 
Computer (Reading. MA: Addison-Wesley. 
1978). "... persons who happen to be 'fast 
on the draw· in a face-to-face verbal situa­
tion. and who may not be particularly in­
telligent or correct. tend to dominate the 
discussion and decision-making process 
in small groups:· In computer conferenc· 
ing. "one participant making a statement 
in no way interferes with the ability of 
another person to be making a statement 
that overlaps in time:· Computer con· 
ferencing for the BYTE staff has led to 
much better discussions with much 
broader and more balanced participation 
than occurs in face-to-face staff meetings. 
In fact. it has been a joy to see some shy 
people blossom in our computer­
mediated meetings. Who would have sup­
posed computers would emancipate the 
shy? 

Some of the benefits that computers can 
bestow on humans are more obvious. In 
giving instructions to slow learners. com­
puters persist when even the most saint­
ly human instructors would lose patience. 
In providing simulations of difficult or 
dangerous situations. computers reduce 
the risks borne by people who must some­
times face the real hazards. If we use our 
electronic resources reasonably. bomb 
disposal will soon become the exclusive 
domain of robots. We can make com­
puters serve human needs. 

People who understand computers 
understand how these machines can 

serve people. But some people who 
understand computers well are letting us 

fall victim once again to the myth of com­
puters as villains. The phrase that magical­
ly shifts blame from humans to computers 
is "autonomous weapons:· The issue 
skirted is the same one dealt with so poor­
ly in the presidential debates. 

We can build unmanned tanks that 
detect certain kinds of objects and then 
destroy them. We can build and program 
computers to monitor motion and radia­
tion and. upon detection of patterns that 
we have specified. to hurl devastation on 
targets that we have chosen. But using the 
phrase "autonomous weapons" confers 
on such devices a higher status than that 
of the glorified booby traps that they are. 
A concealed pit of sharpened stakes is just 
as autonomous a weapon as an un­
manned tank. A terrorist's time bomb is 
just as autonomous a weapon as an or· 
bital launching pad or beam weapon. But 
we have no doubt that the man who digs 
the pit and sharpens the stakes bears 
responsibility for killing the man who falls 
in. or that the man who builds and plants 
the time bomb murders its victims. even 
if the victims are not those intended. 

Humans will build the coming genera­
tion of "autonomous" weapons, Humans 
will program them. and humans will either 
make. delegate. or blunder all decisions 
about their control. Humans will bear all 
the responsibility for the good or ill these 
weapons do. 

This is not the place to argue the merits 
of such weapons or the likelihood of 
events that might justify the manufacture. 
deployment. or use of such weapons. But 
as one of the world's most widely read 
computer magazines. BYTE is the place to 
say that computers should never be the 
scapegoats for difficult human decisions 
affecting the fate of the earth. Computers 
follow sequences of human instructions. 
People decide. If we forget this. we may 
someday find ourselves speechless when 
we hear a leader explain a missing conti· 
nent by saying. "The autonomous weapon 
was in a loop:· 

We must insist that individuals who 
decide to deploy autonomous weapons 
bear responsibility for everything these 
weapons do. 

-Phil Lemmons. Editor in Chief 





Wordstar Wonlprocessing and SuperCalc 3·-Integrated Spreadsheet now included Free with all Seequa computers. 

SEEOUA 
SHOWS YOU 

HOW TO 
GETAN 
IBMPC 

FOR JUST 
81595. 

BUY ACHAMELEON 
BYSEEDUA. 

The Chameleon by Seequa does everything an an 8 bit micro›
IBM PC does. For about $1000 less than an IBM. processor that lets you nm 

The Chameleon lets you run popular IBM soft› any of the thousands of CP/M-80fi 
ware like Lotusfi 1-2-3 ™ and dBase II.fi It has a full 
83 key keyboard just like an IBM. A disk drive like 
the IBM. And a bright 80 x 25 character screen just 
like an IBM. 

But it’s not just the So if you’ve been inter›
Chameleon’s similarities to The ChameIeon bY ested in an IBM personal com-
the IBM that should interest puter, now you know where youQui A 
you. Its advantages should, M. can get one for $1595. Wherever 
too. The Chameleon also has _C_Q_M_ PUTER they sell Chameleons. 

CORPORATION 
8305 Telegraph Road 
nrlPntnri, MD 2lll3 

programs available. It comes complete with two of 
the best programs around, Perfect Writer TM and 
Perfect Cale. TM It’s portable. And you can plug it in 
and start computing the moment you unwrap it. 

Chameleon shown with optional second disk drive. �
To learn more about Seequa or for the location of the Seequa dealer �
nearest you. call (800) 638-6066 or (301) 672-3600. �
IBM is a registered trademark of International Business Machines Corporation. 
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M •I•C•R•O•B•Y•T•E•S �
Staff-written highlights of late developments in the microcomputer industry. 

Optical Disks Move Toward Reality ................... .... .............. .............. �
Information Storage Inc. . Colorado Springs. CO. expects to provide samples of its 525 WC 
optical-disk drive (write-once. read-often) in April, with full production later this year. The 
drive uses removable 100-megabyte 5 !!.s -inch disk cartridges. ISi hopes to eventually sell the 
optical-disk drive to computer makers for about $600 and the disks for about $40 each. Ini›
tial prices will be much higher. 

Compact Discs as Read-Only Memory for PCs ....... ................... ................................. ..... �
At the fall COMDEX show in Las Vegas. several companies announced products using a 
standard compact disc (CDl as a read-only-memory device for computers. Each CD ROM 
can store up to 550 megabytes of data (about 275.000 pages of text) using the same 
4.72-inch disc format used in CD digital audio recordings. Philips Subsystems and 
Peripherals Inc .. Hitachi America Ltd. . Sony. and Denon America Inc. all announced or 
showed CD ROM drives at COMDEX. Earlier. 3M announced that it will produce discs for 
use in CD ROM drives. Sony and Denon both expect to sell drives to computer makers for 
less than $300; with a controller. a CD ROM should retail for substantially less than $!000. 

New Chips Will Find Uses in Image Processing ........ ' ............ .... .......... ... ........... .. ............. . �
NEC Electronics announced the 1tPD728 ID. which it says is the first non-von Neumann 
single-chip image processor. The 7281 executes as many as 5 million instructions per sec›
ond. Linking multiple 728Is further increases processing speeds. The chip can also be used 
for signal processing and mathematical calculations. NEC plans to produce samples of the 
chip late this year. 

NCR announced the Geometric Arithmetic Parallel Processor (GAPP). developed jointly 
with Martin Marietta Aerospace. The GAPP includes a 6 by 12 array of I-bit processor 
elements. each having 128 bits of RAM. Many GAPP chips can be cascaded for use in 
image processing. NCR suggests that robot vision. image compression and enhancement. 
digital signal processing, and arithmetic array processing are possible applications. NCR is 
selling samples of the NCR45CG72 GAPP for $545 . 

Portable Computers Feature 80 by 25 Displays 

Mitsubishi’s Tredia notebook computer includes an 80-line by 2 5-character LCD. 64 K bytes 
of RAM. a Z80A processor. a microcassette drive. a 300-bps modem. serial and parallel 
ports. a bar-code-reader port. and a ROM cartridge slot. A 64K-byte ROM includes a 
spreadsheet. database, graphics. word processing. and communications software. Internal 
nicad batteries allow use of the machine for up to 8 hours. The $1200 Tredia weighs 6.6 
pounds and measures I I % by 8 Y2 by 3 Vi inches. 

Ouadram announced DataVue. a 14-pound portable computer with an infrared keyboard 
link. The $2195 system includes I 28K bytes of RAM. one 5!/.s-inch disk drive. an 8088 pro›
cessor. parallel and serial ports. a pivoting 80 by 2 5 LCD. an AC adapter. and batteries that 
will last about I Y2 hours. It will be available in March. 

Display Technology ................................ �
Sony announced a new multicolor display technology called Currentron. The monitor alters 
the shade and color displayed by changing the beam current. Resulting colors include red. 
orange. yellow. and yellowish-green. ’l\vo versions wi ll be available as engineering samples: 
one displays 900 by 200 pixels. and the other. 1100 by 864 dots. Monitors using the Curren›
tron technology should be sharper but less expensive than full-color monitors. 

(conti nued) 
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MICROBYTES �

COMDEX: New 2400-bps Modems 

Several companies introduced 2400-bps modems at the COMDEX show in Las Vegas. Most 
of the modems are compatible with the Bell 2 I 2A standard at I 200 bps, the Beu I 03 stan›
dard at 300 bps, and the CCITT V.22bis standard at 2400 bps. Most also include auto-�•• • 
capabilities, some phone-number memory, and claim some degree of compatibility with 
Hayes "AT" modem commands. Some of the modems are stand-alone units; others are IBM 
PC expansion cards. 1\vo use front-panel LCDs instead of the usual LEDs: Penril DataComni s 
$895 Datalinx Model 224 and Novation’s $795 Professional 2400. Telenetics. Multi-Tech 
Systems, and Cermetek announced $795 modems: U.S. Robotics chose an $895 list price. 
Neither NEC America nor Microcom had set pricing for their 2400-bps modems. 

Team Technology, Taiwan, introduced a line of low-cost modems. available thn ugh Chen 
Manufacturing, Alhambra, CA. The Smar’TEAM 2400 features 2400-, 1200-, 600-, and 
0-300-bps capabilities for $450; no availability date was set. The $159 Smar’TEAM 103/212A 
is a I 200- and 0-300-bps modem. Team’s ModemPhone 300 is a $3 7 300-bps modem. 

Users May Find Surprises in Apple Insurance 

Apple has endorsed a computer insurance policy offered by Emett & Chandler Inc.. hut 
neither Apple’s letter nor the enclosed brochure explained that only one comput 1uld 
be covered under a single policy. Since the application didn’t require purchasers to list what 
non-Apple equipment they had-only its dollar value-some owners may not realize th1::1r 
non-Apple computers aren’t covered. 

NANOBYTES 
Volition Systems. Del Mar, CA. is now shipping its $295 Modula-2 compiler for the 
Macintosh.... Living Vldeotext . Mountain View, CA. announced a $245 version of 
ThinkTank for the 5 I 2 K-byte Macintosh .... Advanced Micro Devices introduced the 
Am29300 32-bit bipolar microprocessor family. Included are a 32-bit parallel multiplier. a 
floating-point processor. a microprogram sequencer. and an ALU .... Digital Research 
Japan will adapt CP/M. CP/M-86. Concurrent DOS. and other system software to run on 
NEC’s recently announced V series of 16-bit CMOS microprocessors . . .. Sinclair Research 
is developing a wafer-scale 512K-byte memory device.... TT&T Corp.. Hampton. NH , an›
nounced NH-Ada. a $225 subset Ada compiler for the IBM PC. ... AT&T has published the 
" System V Interface Definition," which defines a minimum set of system calls and library 
routines that should be included in all operating systems based on its UNIX System V. ... 
Microsoft is shipping Microsoft Networks 1.0 and MS-DOS 3.1. both of which add network 
capabilities to MS-DOS . .. . The FCC has authorized use of the TV vertical blanking interval 
for data transmission. which could mean software delivery by TV. The FCC had earlier 
cleared the way for broadcast of software over radio.. . . Versatron Research , Healdsburg, 
CA. introduced the $2 2 5 Footmouse. used to control cursor keys .... Lotus Development 
formally announced Jazz, its long-expected Macintosh product. The $595 program includes 
word-processing. spreadsheet. database. communications. and graphics functions but re›
quires a 5 I 2K-byte Mac. Lotus also announced spelling-checker and text-outlining add-on 
products for Symphony.... Tumcat Computer, Los Angeles, CA. announced the Tomcat 
3200-AT. which includes an 80286 processor, IBM PC AT-compatible expansion slots. 640K 
bytes of memory. one 1.2-megabyte floppy disk. a 20-megabyte hard disk. seria l and 
parallel ports. and a color graphics card for $4529.... Maxell is ready to produce 5 V4 -inch 
floppy disks with a capacity of 6. 5 megabytes for use in drives made by its parent com›
pany. Hitachi. Maxell showed two metal floppy disks: a 10-megabyte 5 V4 -inch disk and a 
5-megabyte 3 Y2 -inch disk. Maxell also showed a 5 V4 -inch optical disk that stores 2 50 
megabytes per side.... Transtec Technology, Dublin, Ireland, announced its Hydra PC. 
featuring 800- by 5 I 2-pixel graphics in four colors or. optionally, 16- or 4-color graphics with 
a resolution of 1024 by 1024 pixels. With a 1.2-megabyte floppy disk. a 10-megabyte hard 
disk. and 512K bytes of memory, the Hydra PC will cost $4900. 
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Givepeople the tools they need, �
and there is no limit to what they achieve. �

Announcing the first major
breakthrough in word processing
technology since WordStar. 

Now, state-of the-art �
comes easy. �

Introducing WordStar 2000, a totally new 
word processing program from the makers 
of WordStar. 

WordStar 2000 removes all limits from 
word processing. From what you can create. 
From what you can achieve. 

Because WordStar 2000 lets you do 
everything. 

Easily. 

From windows, to undo, �
to spelling correction, WordStar 2000 �

does it all. And more. �

WordStar 2000 gives you the works. 
"Windows" allows you to work on different 

documents-simultaneously. "Undo" lets you 
replace text you mistakenly removed. A built-in 
spelling corrector checks and corrects mis›
spellings from over 973 of the most commonly 
used words. 

WordStar 2000 also has a "typewriter 
mode" to fill in forms or envelopes easily. Plus 
"format sheets:’ which give you ready-made 
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headings, tabs and margins at the touch of one 
key. It can even create and update footnotes. 

Finally, a truly integrated 
word processing system. 

WordStar 2000 goes well beyond words. 
Itcomes with a built-in five function calculator. 

A built-in mail merge enables you to mass pro›
duce form letters. Get our special Plus package 
and you also get a built-in mail list data base that 
allows you to create, update and sort your own 
mailing lists. Also a built-in indexer. Not to 
mention built-in telecommunications capabilities. 

All integrated together, so you never have 
to leave the program. 

The only word processing program 
that interacts with you on your level, 

whatever your level. 

Before we created WordStar 2000, we studied 
the way people worked, and thought. We also 
drew from our experience with over 1,250,000 
WordStar owners. 



As a result, the keys you 
press are the keys you'd expect to press ("c" for 
copy, "p" for print, etc.). You may also use your 
computer's function keys. Menus have been 
uniquely designed for easy access to all functions. 
And MicroPro's exclusive "tutor-in-your­
computer" makes learning fast and fun. 

WordStar 2000 is the easy word processing 
program you'll never outgrow. Of course, the 
original WordStar and WordStar for PCjr will con­
tinue to provide substantial and proven word 
processing capability for those with more modest 
budgets. 

See your local MicroPro dealer today or call 
(800) 227-6703 [in CA (800) 632-7979] for the 
dealer nearest you. 

So you can remove all limits from what you 
can achieve. # 

¢ 

Current WordStar owners can upgrade to WordStar 2000 quickly and Illeasily through their dealer. or by calling MicroPro Customer Update 
(800) 227-5609, 9am-3pm P.S. T. Now there are no limits':' M1craPra. 
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OXDRAW 

In reference to the letter "A Call for OX-IO 
Support" in the August I 984 issue (page 
23)-there is at least one inexpensive pro›
gram that is semi-educational for the 
Epson OX-IO. 

The program I am talking about is 
OXDraw. It is available through your local 
Epson dealer or directly from American 
Small Business Computers. 

OXDraw is a graphics design tool that 
uses the graphics capabilities of the Epson 
OX-IO. It allows someone unfamiliar with 
computers to design and draw figures. 
charts. schematics. or blueprints in no 
time. OXDraw has the capability to store. 
retrieve. and print figures drawn on the 
screen. In addition. it can fully manipulate 
figures and text by changing size. angles. 
and dimensions. 

PAULA MIBB 

American Small Business Computers 
Pryor. OK 

BENCHMARKING 
UNIX SYSTEMS 

I have been using the UNIX operating 
system on various machines for several 
years. I am happy to see it gaining 
popularity in the microcomputer world. I 
enjoy reading the articles in your 
magazine on the C programming language 
and on anything dealing with UNIX. and 
I hope to see more in the future. 

I found the article "Benchmarking UNIX 
Systems" by David F. Hinnant (August 
I 984. page I 32) interesting and infor›
mative. However. I would like to bring to 
your attention a few errors I found in that 
article. 

In the first benchmark (listing I). the 
parent process should issue a wait system 
call after closing the pipe to wait for the 
child process to complete for two reasons. 
First. if the parent process terminates 
without waiting for the child process to 
complete. the reported elapsed (real) time 
may be too small. since the child process 
may continue reading from the pipe for 
a while after the parent has terminated. 
Second. unless the parent process issues 
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the wait system call. the user and system 
times reported will be those of only the 
parent process. rather than the sums of 
both processes. 

In the results of the multitasking UNIX 
benchmark (table 3 and figure I). the in›
dicated number of concurrent processes 
is misleading. This number is actually the 
number of shell processes concurrently 
running \st.sh. Each of these shells may 
have up to three child processes running 
concurrently (when executing the pipleline 
containing grep. tee. and we). The user 
performing the benchmark has three ad›
ditional processes: the shell running 
multi.sh. the time utility, and the shell in›
terpreting commands from the user’s ter›
minal. In addition to this. there are at least 
three background processes: the swapper. 
init (the system initializer). and update. 
Thus. it is not surprising that some micro›
computer implementations of UNIX were 
not able to concurrently run \st.sh more 
than three times. This would have resulted 
in a total of I 2 to 18 processes. depend›
ing on how many active child processes 
each \st.sh had. Note that the limiting fac›
tor here was probably the size of the 

$ system’s process table and not an arbitrary 
limit of processes per user. as Mr. Hinnant 
suggests. 

GILBERT DETILLIEUX 

Winnipeg. Manitoba. Canada 

Mr: Detillieux's Jetter brought to my at­
tention a typographical error I had not 
caught. When developing the benchmark 
programs. I used two sources for each 
benchmark: one with comments and one 
without. This was because I usually had 
to enter (or have someone else enter) the 
benchmark sources by hand. and an un­
commented source listing is much easier 
to read. Unfortunately. the line 

wait((int � )O); 

must have been inadvertently deleted 
from the commented version of the 
sources that I furnished to BYTE in 
machine-readable form. That line should 
appear immediately after the line 

printf("Error in parent closing\ n"); 

I regret the error and thank Mr. Deti/lieux 
for bringing it to my attention. 

The second point Mr. Deti//ieux raises 
deserves some discussion. Upon reflec­
tion. perhaps a better label for columns 
I through 6 would be "Number ofBack­
ground Submissions." However. I still con­
tend that the inability of some of the 
microcomputer systems to complete the 
benchmarks is the per-user process limit. 
One would expect the process t.able size 
to be at least as large as the per-user pro­
cess limit because even on single-user 
systems there is commonly more than 
one user: Consider the "root"-owned 
programs like update. cron, swapper. and 
init. Also. UNIX UUCP communications 
programs typically run under their own 
user ID. You would expect the implemen­
tation to rake this into account and to 
provide enough process t.ab/e slots for all 
possible normal background processes 
as well as enough for every "real" user: 

DAVID HINNANT 

Raleigh. NC 

ON FORTH•••••.••••..............•..•.. ,........ �
I believe the FORTH standards committee 
has a death wish because it continues to 
create new dialects with each "standard" 
it creates. I am concerned that readers will 
be turned off by FORTH when they read 
"FORTH-83: Evolution Continues" by C. 
Kevin McCabe (August I 984. page 137). 
A careful reader will realize that FORTH-83 
is more revolution than evolution from 
FORTH-79. 

If the FORTH standards committee used 
new names. new dialects would not have 
to be created. For example. the FORTH-83 
DO LOOP and DO +LOOP are very dif›

(continued) 

.....................•.................. �
LETIERS POLICY: Th be considered for pub- • 
lication. aletter must be typed double-spaced on 
one side of the paper and must include !jOur name 
and address.Comments and ideas should be l!X:' 

pressed as clearly and concisely as possible. 
Listings and tables may be printed along with 
a letter if they are short and legible. 

Because BYTE receives hundreds of letters ea!h 
month. not all of them can be published. Letters 
will not be returned to authors. Generally. it takes 
four months from the time BYTE receives a let­
ter until it is published. 
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It's as Simple as Saying 
"On" and "Off" 
Plug in the new MICRO•EAR™ Voice 
Command System, and experience the 
incredible thrill of talking with your 
personal computer. Become virtually 
keyboard-independent, because your 
computer will now understand and obey 
your vocal commands. 
Just Think of the Applications 
Speak a single word or phrase and you: 
invoke functions ... load and run 
programs . .. enter data .. . perform 
practically any keyboard operation. 
You Select the Vocabulary ­
and Change It at Will 
Input up to 256 words or short phrases 
you select, define, and train to your 
voice. MICRO•EAR achieves 95-98% 
recognition accuracy . . _and retains its 
training even when turned off! 

TALK �
to your �

computer �
FREE Voice-Activated Software 
You get demonstration software for 
the IBM'M PC and Apple™ II computers 
• voice-activated programs for a type­
writer, a calculator, and voice-command 
video games • high quality microphone 
• plus communications software for the 
IBM PC and compatibles. 
Software for the IBM PC includes 
EAR-DOS™ ,for concurrent 
voice/keyboard input capability while 
running applications software. 
And because it plugs into a standard 
RS-232 interface port, you can use 
MICRO·EAR with just about any 
personal computer. MICRO·EAR Voice 
Command System - suggested price 
$579.00. 

Act Now-
Ca// or write today for more information. 

arctectsystems · 
9104 Red Branch Rd . • Columbia, MD 21045. (301) 730-1237 

Micr o•E ar and EAR-DOS are trademarks of Arctec Systems. Inc. Apple is the trademark of Apple Computer, Inc. 
IBM is the trademark of International Business Machines Corporation. 

LETTERS �

(ONTAPJ files. These are subsections of 
several fi les available for SI 5 per connect 
hour. plus less than $10 per connect hour 
for telecommunications charges. Another 
option. popular with personal computer 
users. is a subscription to Knowledge 
Index. a subset of the complete Dialog 
files. available after 6 p.m. on weekdays 
and on weekends for $24 per hour. all 
inclusive. 

Therefore. for the price of the In-Search 
package. you can have about I 5 hours of 
search time. Since a typical search should 
take less than IO minutes. this translates 
into a lot of searches. As well. to use the 
In-Search package you have to learn more 
key functions and commands. all of which 
are no less complicated than the few 
Dialog commands you have to learn to use 
the database. With or without the In­
Search package you still must learn and 
understand the concepts of Boolean logic 
and search building. 

One of the beauties of Dialog is that it 
is available throughout the world for a 
good portion of each week. Once you 
have learned some simple commands and 
concepts. made more mnemonic and user 
friendly in Knowledge Index. you can 
search the system wherever you happen 
to be and with whatever equipment is 
available. How unfortunate then. to intro­
duce the In-Search crutch if you cannot 
operate Dialog without it. 

In addition. there are other telecommu­
nications software packages that are 
cheaper and are not tied to a particular 
information-retrieval system but that. 
nevertheless. allow downloading and edit­
ing of results. 

In conclusion. I believe that this package 
is indeed an example of patronizing the 
naive user and never giving him a chance 
to grow up. Currently In-Search and similar 
tools are being reviewed by several pub­
lications. It is evident from reading these 
reviews that the reviewers have been 
unable to intensively test and evaluate the 
products. I would suggest that balanced 
reviews can only be carried out by infor­
mation professionals who know what to 
look for. 

MARY M . NASH 
Ottawa. Ontario, Canada 

BASIC09 �

\lkndell Brown·s desire for a well-struc­
tured BASIC that runs on the Apple II (July 
1984 Letters. page 16) would probably be 

(wntinued) 
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Now you have a choice for bit­
mapped graphics. Priced at $399­
$100 less than what you'd expect 
-AST's Preview' brings high resolu­
tion bit-mapped graphics and clear, 
crisp text to your IBM® PC, XT or AT 
monochrome screen. And there's 
no standard like AST quality. 

Preview! provides all the features 
and functions you'd expect, like 
bit-map addressing the maximum 
supported 720 horizontal pixels 
by 348 vertical lines for two pages of 
full-screen high resolution graphics, 
an IBM PC-compatible parallel printer 
port and HerculesT• bit-mapped 

SuperPak"' RAM disk simu­
lator and printer spooler 
utility diskette . Judged by PC 
WORLD readers as a World 
Class Winner for the past two 
years, it's worth $45 by itself. 

The leadership strength that 
makes our consistent quality so 
affordable is carried throughout 
our complete line of PC enhance­
ment products. We offer a family of 
graphics products which provide 
a variety of features from serial ports 
to expansion memory, as well as 
multifunction boards, micro-to­
mainframe communications, local 

FEATURES 

• 64K Screen Memory 

• 1Wo Pages ofHigh 
Resolution 720 Hori­
zontal PELS by 348 
Vertical Line Bit­
Mapped Monochmme 
Gniphics 

• 80 Chanzcter By 
25 Line IBM PC­
Compatible 7ext 
Di<play 

• Sta11dard IBM Charac­
terSet 

• Compatible With 
Popular Bit-Mapped 
Graphics, 1ext and 
Windowing Applica­
tions Software 

• Parallel Printer Port 

• Sr<perPak Utility 
Diskette 

graphics card compatibility. 
It works with all kinds of soft­

ware too, no other card offers more. 
New generation integrated business 
programs, bit-mapped text process­
ing and advanced windowing appli­
cations are specialties. 

Then there's the nonstandard fea­
tures AST is famous for-consistent 
quality, reliability, comprehen­
sive documentation, service, support 
and extra value. We include our 

area networks and disk subsystems. 
So you can settle for the com­

mon, ordinary graphics card and 
hope for the best. Or you can pay 
$100 less and know you have the 
best-Preview! only from AST. For 
more information and dealer loca­
tions call our Customer Information 
Center (714) 863-1333, Ext. 5249. 
Or write, AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714 
TWX: 753699AST UR. 

Inquiry 3 for Dealers. Inquiry 4 for End-Users. 
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LETTERS �

outlets in the dormitories. The following 
description of our program is excerpted 
from the lune 1984 edition of Caltech News. 

Caltech has received major grants from 
IBM and from Hewlett-Packard to support 
its educational computing project 

From IBM. Caltech will receive several 
hundred IBM Personal Computer worksta›
tions. a hostprocessor. several graphics sub›
systems. and technical support all to be 
used in the development of educational 
software. 

From Hewlett-Packard. Caltech will be re›
cipient of 2 2 color desktop computers and 
support equipment for an introductory com›
puting course. an introductory solid-state 
electronics course. and a solid-state elec›
tronics laboratory. In the first course. fresh›
men will use the Hewlett-Packard computers 
to learn programming. and in the last two. 
undergraduates will use the computers to 
design electronic devices. The equipment 
is worth $528.694 . 

Along with the IBM equipment will come 
a cash grant of S 150.000 to purchase 
adapter cards to tie the IBM workstations 
to Caltech’s campus-wide high-speed com›
puter network. IBM has also assigned a tech›
nical support person to the proiect during 
the three years that the company is 
involved. 

When it is fully implemented over the next 
three years. lthel Caltech educational 
computing proiect will include more than 
800 workstations. Linked by the campus 
computer network. they will be grouped in 
clusters of up to 10 or 20 machines in 
classroom areas. laboratories. the com›
puting center. and libraries. 

Faculty and teaching assistants will have 
individual workstations to prepare cours’e›
ware. Students wi ll have network outlets in 
their dormitories. enabling them to com›
municate with the campus system. using 
their personal computers All the individual 
units will be tied to campus mainframe 
computers . . 

The Caltech project is aimed primarily at 
developing courseware for all the disciplines 
at the Institute. Educators will emphasize 
creation of specialized graphics software 
that will enable students to "see.. abstract 
concepts in visual terms .. 

Besides IBM and Hewlett-Packard. other 
manufacturers contributing to the project in›
clude Data General. Digital Equipment Cor›
poration. Evans &Sutherland. and Tektronix. 

HOWARD RUMSEY )R .. PH.0. 

California Institute �of Technology 
Pasadena. CA 

SCOUT 

l would like to tell BYTE readers about an 
lBM PC XT product that has saved me a 
great deal of time. money. and frustration 

(continued) 

BAY TECH’S 
MULTIPORT-FOLIO 
YOUR BEST SOURCE 
FOR HIGH QUALITY, 
HIGH PERFORMANCE, 
DATA COMMUNICATIONS 
PRODUCTS 

I 

PORT NETWORKING 
I 

Star network capable of any 
port-to-port connection with up 
to 18 ports communicating 
simultaneously. 

PORT MULTIPLEXING 

Allows up to 8 computers to use 
the same data communication 
line simultaneously. 

PORT SWITCHING 

Expands your single RS232C serial 
port to 4 or 8 ports. Even more 
ports by cascading. 

CALL US TOLL-FREE 

1-800-523-2702 

Telex: 910-333• 1618 (BAYTECH) 
Easylink: 6277-1271 

PORT CONTENTION 

Adds terminals to your computer. 
For example: 12 terminals can 
contend for 6 ports on a first 
come, first serve basis. 

PRINTER SHARING 

Enables up to 8 computers to 
automatically share a single 
printer. 

Multiport models with 5 to 18 
ports, $279 to $1 ,750. 

BAY TECHNICAL ASSOCIATES 

P. 0. BOX 387 �
BAY ST. LOUIS. MS 39520 �
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over the past four months. Scout. a Com›
puter Insights product. provides a set of 
functions that greatly enhance those pro›
vided by DOS 2.X for using subdirectories. 

Scout allows you to define "imaginary 
drives:• These drives model DOS J .X disk 
directories and allow programs that do not 
understand DOS 2.X paths to access files 
in subdirectories. This makes many older 
programs usable and will save you money 

by eliminating the need to buy new DOS 
2.X versions. The "imaginary drives" can 
be defined as read-only and provide pro›
tection of valuable data. Scout can be 
used to prevent catastrophes such as your 
accidentally formatting your hard disk. 

Although these capabilities are useful. 
Scout’s greatest asset is its ability to search 
subdirectories for data. profile. help. over›
lay, etc.. files in a manner similar to. but 

What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 
can't match? 

Data Rate? 
The MultiModem 

gives you a choice›
either 1200 or 300 bits 
per second. So you can 
go on-line with the 
information utilities. 
Check out bulletin 
boards. Dial into corpo›
rate mainframes. Swap 
files with friends. 

On-Line Time? 
With the Multi›

Modem you get 
CompuServe’s 
DemoPak, a free two›
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet’s 
business newsletter 
service. 

Features & Price? 
Of course, the 

MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 
you the Hayes›
compatibility you need 
to support popular 
communications soft›
ware programs like 
Crosstalk, Data Cap›
ture, our own MultiCom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 

Inquiry 248 

Trademarks-MuttiModem. MulliCom 
PC: Multi- Tech Systems. Inc.-:-Compµ­
SeNe: CompuServe Information Se1Y1ces. 
an H & R Block company-NewsNet: 
NewsNet, lnc.-Crosstalk: Microstuf. 
lnc.-Data Capture: Southeastern Solt· 
ware-Smarrmodem: Hayes Microcom· 
pulet Products. Inc. 

MultiModem. �

But Better? 
Yes. The Multi›

Modem gives you fea›
tures the Hayes 
Smartmodem 1200 ’" 
can’t match. Features 
like dial-tone and busy›
signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem›
ory for six phone num›
bers. All at a retail price 
of just $549-com›
pared to $699 for the 
Smartmodem. 

What do you get? 
The new MultiModem, 
from Multi-Tech Sys›
tems. Isn’t this the 
answer you’ve been 
looking for? 

For the name of 
your local distributor, 
write Multi-Tech Sys›
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or callus at 
(612) 631-3550. 

MultiTech9 
Systems ’ll’ 

The right answer every time. 

more flexible than. the DOS 2.X PATH 
command. This saves a great deal of disk 
space because it lets you maintain only 
one copy of files used by programs run 
in many different subdirectories. 

I have yet to find a bug in Scout. I recom›
mend this product to anyone who uses 
DOS 2 .X. especially if you think subdirec›
tories are a good idea and ought to be 
more useful than they currently are. 

If you’re interested. you can obtain 
Scout from Computer Insights. POB 
110097. Pittsburgh. PA 15232. 

PAUL CRUMLEY 

Monroeville. PA 

"GOOD•BYE, TEACHER 
EXPLAINED 

Stephan L. Chorover recently referred to 
me in "Cautions on Computers in Educa›
tion" (lune 1984. page 223) as 

.. . a behavioristically inclined psychologist 
who was one of the leading developers of 
an earlier system of automated instruction 
inspired by the work of B. E Skinner. The 
so-called ••Keller Plan" is one of the old 
theories that has died along with many 
other well-intended measures for increas›
ing educational productivity through auto›
mation. 

In the interest of veracity it should be 
noted that personalized instruction. to 
which Mr. Chorover refers. is not a theory. 
but a teaching method: the method is alive 
and well and is a frequently used alter›
native to the group-instruction-by-lecture 
method; personalized instruction has 
nothing whatever to do with automation 
.�(as Mr. Chorover would know if he had 
read the paper ••cood-bye. Teacher ..... 
to which he makes a reference); and it was 
inspired by. but riot modeled after. B. F. 
Skinner’s work on individualized instruc›
tion. for which we were all grateful. I am 
not just "behavioristically inclined:• I am 
a behaviorist and have been one for more 
than 50 years. 

FRED S. KELLER 

Chapel Hill. NC 

ONE READER’S �
"PERFECT" MICROCOMPUTER �

In regard to Richard Knop’s concept of the 
perfect microcomputer (!uly 1984 Letters. 
page 26): The Olivetti M-20 computer uses 
the Z8000 microprocessor and meets 

(continued) 







We know how easy it is to 
become so totally immersed in your 
work that you forget all about such 
things as 10 o'clock appointments, 
luncheon dates, or even (shudder) 
Board Meetings. That's why we 
designed Macalendar to help you 
plan, organize and implement your 
busy schedule. 

Macalendar is a powerful time 
management tool for the Macintosh@ 
which uniquely combines a calendar 
with an alarm and a notepad - all 
designed to keep you on schedule and 
up-to-date. Best of all, Macalendar 
runs concurrently with all other 
programs, so it's always there when you 
need it. 

Once you've entered important 
times and dates into Macalendar, you 
can go on to work on other applications. 
Macalendar will automatically interrupt 
your program with a chime to remind 
you of your appointment. There's no 
separate disk to insert; Macalendar is 
an ever-present, integral part of your 
Macintosh. 

For detailed reminders or notes, 
take advantage of Macalendar's 
notepad. Simply enter memoranda for 
the appropriate day, and the information 
will be waiting for you when you call it 
up. Plan weeks -even years! - ahead. 
And never again miss another appoint­
ment, birthday, class, whatever. 

Run out of room on your notepad? 
Just "tum the page" and fill unlimited 
pages with all your information. 
Macalendar lets you document phone 

calls, assemble "to-do" lists, plan out a 
daily schedule, etc. 

Now, finally, losing yourself in your 
work doesn't have to mean losing track 
of time . . . thanks to Macalendar. * 

Macalendar, $89; Lisa Desktop Calendar, $295 

1105 NE Circle Blvd. • Corvallis, OR 97330 
(503) 758-0521 

Soles 

Boerd Meeting 
Present new mer1:etln9 s1 re1e91es 

*Expanded version of M acalendar, the Desktop Calendar,9 is available for the Lisa. M acintosh is a trademark of Apple Computer, Inc. Lisa is a registered trademark of Apple Computer, Inc. 
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Inquiry 303 for Dealers. Inquiry 304 for End-Users. 

• 4 Axis stepper motor controller interface 
• 32 digital 1/0 with (5) interrupts 
• 4 channels encoder pulse inputs 
• Includes real time interrupt-driven easy to use software 
Smart board for Industrial and Robotic motion control that uses only a 
small percentage of CPU time. System needs only simple BASIC 
commands from application software. 
Also Available: Complete ready-to-run 2 or 4 Axis stepper motor control systems 
- PCMotion Board, 16 channel optoisolation board, stepper motor driver. power 
supply, steppers motors, and cables. 

(714) 751-0442[il ROGERS LABS (714) 957-3086 
TELEX 681393 2727-E So. Croddy Way, Santa Ana, CA 92704 

LETTERS �

ing Apple's not putting the floating-point 
software in the Mac's ROM. He mentioned 
that Apple programmers had exhausted 
their ROM space. so they moved the soft­
ware to RAM. How can you exhaust ROM 
space unless you have reached the cen­
tral processor's memory-addressing limits? 
The answer is: you cannot. In this case. 
they hadn't run out of ROM space-the 
fact that a 5 I 2K-byte RAM Mac is possi­
ble refutes that remark. You have to freeze 
the ROM at a point sometime. however. 
and possibly the company forgot to add 
the floating-point software before it froze 
the final version of the ROM at 64K bytes. 
so they put it in RAM. I have to agree with 
him. though: if the floating-point will run 
2 5 percent slower out of RAM than ROM. 
then Apple's programmers did make a 
design mistake. It may be too late to do 
anything about it. though. because too 
many Macs have been distributed to 
change the situation. 

The second letter I want to comment on 
was from David Nibbelin in the June 1984 
issue ("American as Apple Pie." page 14). 
I have seen patriotism before. but this is 
ridiculous. I cannot understand why he Is 
so angry that the Mac uses a Sony disk 
drive. If Mr. Nibbelin hasn't noticed. the 
computer revolution is not just happen­
ing in the United States but all over the 
world. and if advanced computers are to 
be built. technology must be used from 
wherever it is found. If he is really against 
non-American technology. then he will 
also boycott the Radio Shack Model I 00. 
the AT&T PC. and almost any computer 
that uses 2 56K-byte RAM chips (a great 
deal of which are made in Japan). A per­
son interested in the computer industry 
cannot shut out a nation like Japan. which 
has so much to offer us and the industry. 
To restate and add to a quote by Mr. Nib­
beli n: I hope the rest of the computer· 
buying public will recognize this un­
American approach and express their 
reaction at the computer-store purchase 
counter. showing that they are not swayed 
by where a product is from-rather. by 
what substance it is made of. 

DAVID ZIMMERMAN 

Elizabeth. NJ 

I am a software engineer at a major 
defense corporation. Most of my work is 
done on Digital Equipment Corporation 
(DEC) super-minicomputers. although 
also work with military processors and a 
number of different desktop computers 
such as the IBM PC and the DEC Pro 350. 
I also own an Apple Macintosh. the cute 

(continued) 
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WHAT’S NEW �

Okidata Introduces $268 Color Printer 

0 kimate 20 from Okidata 
combines thermal›�

transfer and dot-matrix tech›�
nologies in a $268 full-color �
printer. Its 24-pin square-dot �
print head can produce a �
resolution of up to 144 by �
144 dots per inch. Okidata �
says the Okimate 20 can �
print more than JOO dif›�
ferent shades by mixing the �
four ribbon colors. The �
thermal-transfer technology �
doesn’t require special ther›�
mal paper-it can print on �
plain paper. letterhead. or �
overhead transparencies. �

The Okimate 20 also in›�
cludes either a parallel or �
serial "Plug ’N Prinr• inter›�
face. which means the �

_�printer can be used with 
most personal computers. It 
can print 80 characters per 
second (cps) in draft mode. 
or 40 cps in letter-quality 
mode. 

For more information. con›�
tact Okidata. 532 Fellowship �
Rd.. Mt Laurel. NJ 08054. �
(609) 235-2600. �
Inquiry 542 . �

PC-Compatible Seequa Cobra Features 16-bit Expansion Bus ........................................................................................... �
T he Seequa Cobra is an pansion bus. The Cobra IBM PC rate of 4.77 MHz. 

IBM PC-compatible uses an 8086 processor with Seequa says another func›
computer with an extended a clock speed of 8 MHz. tion of the 16-bit hardware 
PC ATcompatible 16-bit ex- switchable to the standard bus is to produce a flicker ›

free image for the Cobra’s 
color-graphics display. 

In addition to the 8086. 
the Cobra features a Z80 
processor. 2 56K bytes of 
memory. one 5!4 -inch floppy 
disk. a JO-megabyte hard 
disk. a clock/calendar. and 
parallel and serial ports. 
Seequa bundles WordStar. 
SuperCalc. and a number of 
other programs with the 
Cobra. 

Seequa plans to release 
the Cobra in March for 
$4995 without a monitor. 
Contact Seequa Computer 
Corp.. 8305 Telegraph Rd .. 
Odenton. MD 21113 . (301) 
672-3600. 
Inquiry 544. 

Video for the Mac 

M entaur Technologies 
has introduced a solid›

state. compressed-circuitry. 
video-output device for the 
Macintosh. The Mentaur 
Composite Video Adaptor 
provides a composite video 
signal of the Macintosh 
screen through a built-in. 
standard BNC connector. 
This lets the operator use 
the Macintosh with large›
screen video projectors and 
monitors for business or 
educational applications. 

The Mentaur CVA installs 
with no soldering. wire 
splicing. or mounting 
hardware. illustrated 
instructions are included. 
This device eliminates the 
need for hard-wire modifi›
cations and interface units. 

Documentation includes 
projector and monitor 
manufacturer information. 
The Mentaur CVA lists for 
S199.9 5. Contact Mentaur 
Technologies. POB 1467. San 
Marcos. TX 7 8666. I 512) 
396-1565 . 
Inquiry 543. 

Juki Announces $299 
Daisy-Wheel Printer 

T he Juki 6000 is a 
portable letter-quali ty 

printer that uses standard 
daisy-wheel print elements 
and ribbons. The printer 
weighs about 13 pounds 
and measures 16 by 9 !t4 by 
5V2 inches. It prints at a 
speed of I 0 characters per 
second on paper up to 9 
inches wide. 

The Juki 6000 is available 
with either serial or parallel 
interfaces and can print at 
I 0. 12. or I 5 characters per 
inch using any Diablo-type 
daisy wheel. 

List price of the Juki 6000 
is $299. Contact luki 
Industries of America . 299 
Market St. Saddle Brook. NI 
07662 . 12011 368-3666. 
Inquir y 545 . 

[continued) 
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WHAT'S NEW �

Hyper DriveDevice for Macintosh Uses Removable 5-Megabyte Cartridges................................................. "........................................ .. Internal Hard Disk �

I omega has introduced a 
5-megabyte version of its 

Bernoulli Box for the Apple 
Macintosh. The Bernoulli 
Box uses removable car­

tridges that contain 
floppy-disk-like media with 
an average access time of 
50 milliseconds. 

Iomega also makes I0­

and 20-megabyte versions of 
the Bernoulli Box for the 
IBM PC and compatibles: 
the Mac Bernoulli Box is not 
compatible with the IBM 
version. Mac Bernoulli Box 
cartridges can be exchanged 
with any other Macintosh. 
however. allowing transfer of 
large quantities of data on a 
single disk. The 5-megabyte 
cartridges are physically · 
smaller than the I0- and 
20-megabyte cartridges. 

The Mac Bernoulli Box 
costs $189 5: cartridges are 
$65 each. For further infor­
mation. contact Iomega 
Corp.. 4646 South I 500 W. 
Ogden. UT 84404. (801! 
399-2171. 
Inquiry 546. 

Thesys Offers 5-Megabyte RAM Expansion System for $3495 

F astfile stores up to 5 
megabytes of data in a 

stand-alone device with an 
access time of less than 250 
nanoseconds. Fastfile uses 
256K-byte RAMs and fea­
tures an uninterruptible 
power supply to prevent 
loss of data. Also included 
are an expansion card for 
the IBM PC and software for 

print spooling and disk 
caching. While Fastfile will 
speed up ordinary PC ap­
plications. the company 
stresses that it can also be 
used to improve the perfor­
mance of a local-area net­
work. 

Fastfile will be available 
for the IBM PC in January. 
according to the manufac­

turer. It measures 5.3 by 9.7 
by 12.4 inches. Fastfile will 
cost S179 5 with I. 5 mega­
bytes. $2 79 5 with 3 mega­
bytes. and $3495 with 5 
megabytes. Contact Thesys 
Memory Products Corp.. 
734 5 East Acoma Dr.. 
Scottsdale. AZ 85260. (602) 
991-7356. 
Inquiry 547. 

Whitechapel Workstation Displays 1024 by 800 Pixels 

W hitechapel Computer 
Works' graphics work­

station has a resolution of 
1024 by 800 using the Na­
tional Semiconductor 32016 
processor. The MG-I in­
cludes 512 K bytes of mem­
ory. a 10-. 22-. or 
45-megabyte hard disk. an 
BOOK-byte 5!14-inch floppy­
disk drive. a high-resolution 
display. a mouse. and the 
Genix operating system. 
Main memory can be ex­
panded to 4 megabytes. 

Its UNIX-based operating 
system and optional 
Ethernet link are designed 
to enhance the system·s 
usefulness in computer­
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aided design and engineer­
ing and scientific 
applications 

The MG-I is about $697 5 
with a 10- megabyte hard 

disk. $82 50 with a 22-mega­
byte hard disk. and $9 500 
with a 45- megabyte hard 
disk. Contact Whitechapel 
Computer Works Ltd.. 75 

for the Macintosh 

General Computer Com­
pany has introduced 

HyperDrive. a hardware ex­
pansion for Apple's Macin­
tosh computer combining a 
512 K-byte memory upgrade 
and an internal JO-megabyte 
hard-disk drive. The com­
pany connects the Hyper­
Drive·s logic board directly 
to the Macintosh's main cir­
cuit board and fits the disk 
drive inside the computer. 
Users can boot from either 
the floppy or the hard disk. 
Both Macintosh serial ports 
remain free for modems. 
printers. or network use. 
Software is included to par­
tition the hard disk into 
many virtual disks. which are 
automatically resized to ac­
commodate the user's files. 

Hyperdrive will be avail­
able this month for $2795: 
for Macintoshes already 
equipped with 512 K bytes of 
RAM. the price is $219 5. For 
more information. contact 
General Computer Corp. 
21 5 First St.. Cambridge. MA 
02142 . (800) 422-0101: in 
Massachusetts. (6171 
492-5500. 
Inquiry 548. 

Whitechapel Rd .. London El 
I DU. England. tel: 
01-377-8680: from the US. 
011-44-1-377-8680. 
Inquiry 549. 

Gifford MC-186 Expands to Multiuser MS-DOS System 

Gifford Computer Sys­
tems· MC-186 uses both 

80186 and Z80H processors 
to support up to eight users. 
The MC-186 uses Multiuser 
Concurrent DOS. based on 
Digital Research's Concurrent 
DOS. which enables each 
user to run four applications 
concurrently The MC-186 
can be attached to an ARC­

NET-compatible DR Net net­
work to link with up to 255 
other MC-DOS computers. 

The MC-186 includes one 
megabyte of RAM. a 23-. 
44-. or 62-megabyte hard 
disk. a 1.2-megabyte floppy­
disk drive. I0 serial ports. 
and a single parallel port. 
Other features are a clock/ 
calendar. a diagnostic 

EPROM. and an optional 
network controller board. 
With a 44-megabyte hard 
disk. the system costs 
$13.700. 

Contact Gifford Computer 
Systems. 2446 Verna Court. 
San Leandro. CA 94577 . 
(415) 895-0798 
Inquiry 550. 
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NEW PRODUCT NEWS �
FROM TELETEK �

Systemaster 11. Respondirrg to 
market demand for speed and in­
creased 'versatility, Teletek is proud 
to announce the availability of the 
next generation in 8-bit technology 
- the new Systemaster II! The 
Systemaster II will offer two CPU 
options, either a Z80B running 
at 6 MHz or a Z80H running at 
8 MHz, 128K of parity checked 
RAM, two RS232 serial ports with 
on-board drivers (no paddle 
boards required), two parallel 
ports, or optional SCSI or IEEE-488 
port. The WD floppy disk control­
ler will simultaneously handle 
8" and 5114'' drives. A Zilog Z-80 
DMA controller will provide in­
stant communications over the bus 
between master 
and slave. Add 

SBC 86/87. As the name indi­
cates, Teletek's new 16-bit slave 
board has an Intel 8086 CPU with 
an 8087 math co-processor op­
tion. This new board will provide 
either 128K or 512 K of parity 
checked RAM. Two serial ports 
are provided with individually 
programmable baud rates. One 
Centronics-compatible para I lel 
port is provided. When teamed up 
with Systemaster II under TurboDOS 
1.3, this 5MHz or 8MHz multi­
user, multi-processing, combina­
tion cannot be beat in speed or 
feature flexibility! 

to the DMA 11 TE 
capability a true __;__ LETEK TIMES Ef 
�~�~�g�;�~�~�~�~�r�~�~�1�~�:�- NEW! s·nc sic /oz .1 
for both on- DI U/0. 

�~�~�:�~�~�~�;�t�~�o�n�s�,� SYSTEMASTER Ii / �
and the re- 12BK, 6/BMHz 1 
suit is un- AN!' z. ..,r.o u
�~�~�~�f�~�~�~�~�e�c�d�e�.� �-�-�-�:�:�.�=�'�U�~�~�-�~�:�.�L�~�.�~�~�l�~�l�f�~�I�J�'�I�J�~� 
Systemaster 11 will run under 
CP/M 3.0 or TurboDOS 1.3, and 
fully utilize the bank switching 
features of these operating systems. 

TELETEK 
4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 
Telex #4991834 
Answer back - Teletek 

Inquiry 349 

Teletek Z-150 MB . Teletek is 
the first to offer a RAM expansion 
board designed specifically for the 
Z-150/Z-160 from Zenith. The 
Teletek Z-150 MB is expandable 
from 64K to 384K. Bring your 
Z-150 up to its full potential by 
adding 320K of parity checked 
RAM (or your IBM PC, Columbia, 
Compaq, Corona, Eagle, or Seequa 
to their full potential). The Teletek 
Z-150 MB optionally provides 
a game port for use when your 
portable goes home or a clock/ 
calendar with battery backup! 

Evaluate the Systemaster II, SBC 
86/87 or Teletek Z-150 MB for 

30 days under Teletek's Eval­
uation Program. A 

money-back guarantee 
is provided if not com­

pletely satisfied! All 
Teletek products carry 
a 3-year warranty. 
(Specifications subject to 

change without 
notice.) 

Yes, 
I'm interested �~� 

in information ._ 
regarding: 

0 Systemaster II 
0 SBC 86/87 0 Z-1 SO MB 

0 Evaluation Program 
0 Teletek's S-100 Board Line 

�N�a�m�e�~�~�~�~�~�~ �~�~� 

�C�o�m�p�a�n�y�~�~�~�~�~�~�~�~� 

IB 
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