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THE BYTE INFORMATION 
EXCHANGE 
BYTE will soon become an interactive 
magazine by founding the BYTE Informa­
tion Exchange (BIX) The goal of BIX is to 
set up ideal forums for exchanging infor­
mation about computers and related 
topics. If even I percent of our circulation 
owns a specific kind of computer. that 
translates to several thousand people­
enough to constitute a thriving user 
community. 

Although a new product. BIX is also an 
extension of the BYTE magazine that you 
read each month. Through the BYTE In­
formation Exchange. you'll be able to get 
your messages to Steve Ciarcia and Jerry 
Pournelle more quickly. You'll be able to 
download program listings from BYTE ar­
ticles for noncommercial use. In time. 
you'll find in BIX more product announce­
ments and scheduled events than we're 
able to print on paper in BYTE"s What"s 
New and Event Queue. 

BIX has all the functions of an electronic 
bulletin board but also provides true com­
puter conferencing. "Computer conferen­
cing" fails to express the kind and quality 
of person-to-person communication that 
this technology fosters. Printouts of con­
ferences often read like the transcripts of 
lively face-to-face discussions. and you 
wish you had been there. You have to 
remind yourself that the "speakers" 
weren"t "'there" either-like you. they were 
using personal computers in their homes. 
offices. or hotel rooms and were transmit­
ting messages at whatever hours they 
found convenient. 

Because computer conferencing makes 
it possible to have a group discussion 
without gathering everyone in one place 
or at one time. it is the ideal way to tap 
distributed resources. BYTE"s subscribers 
are a paradigm of distributed resources. 
Collectively you possess more information 
about personal computers and corre­
sponding topics than any other group of 
people in the world. We think of you as 
a living database. 

Through BIX. you can share not only the 
knowledge of other subscribers but also 
their th inking power. Terms like '"dis­
tributed resources" and "living database" 
fall short of the real possibilit ies for infor-
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mation exchange that mechanisms such 
as BIX can bring about. 

How BIX MAKES BYTE 
’’SUBSCRIBER-SPECIFIC’’ 
Besides giving you a major new resource 
for information on computers. BIX will let 
us customize BYTE for you. How? Once 
you join a "conference·:__just by typing join 
and the conference's name-you automa­
tically receive all new comments from the 
conference each time you sign on. You can 
join all those conferences that meet your 
individual interests. Suppose you're in­
terested in the Macintosh. FORTH. the 
68020. computers in education. and 
robotics. You can join a conference on 
each of those topics. When you sign on. 
you"ll find all the new comments on those 
topics waiting for you to read. and. if you 
wish. you can enter comments yourself. 
including queries. Another subscriber may 
be interested in IBM PCs. C. PC-DOS. 
XENIX. graphics. the 80286. and scientific 
computing. Neither of you will have to 
wade through the comments in topics that 
don"t interest you. BIX will enable BYTE 
to cover your particular machine. but it will 
be much better than "machine-specific:· 
Through BIX. BYTE will serve each 
subscriber"s needs. 

We will set up conferences and sub­
conferences on any topic of legitimate in­
terest in personal computing and related 
fields. Well start with conferences on dif­
ferent computers. programming lan­
guages. chips. and operating systems. as 
well as such topics as graphics. artificial 
intelligence. and telecommunications. 

SOFTWARE AND SIGN •UP 
The BYTE Information Exchange is based 

on cosy (for conferencing systemj. cosy 
is a powerful and friendly piece of con­
ferencing software developed by friends 
of ours at the University of Guelph in 
Ontario. After you first sign on and 
register. you can see the major groups of 
conferences by typing show groups. You 
can see a list of all the conferences by typ­
ing show all. If you want to participate in 
a conference not listed. send a note to the 
editors proposing the conference. \\k"ll 
find the right place for the new conference 
in the BIX structure and let everyone krow 
where to find it. Once you sign up for BIX. 
we"ll send you the BIX user's manual. 
which has one of Robert Tinney's best 
covers ever. 

CHARTER SUBSCRIPTIONS 
Charter subscribers-people who join BIX 
before January I. 1986-will receive spe­
cial low rates. The introductory sign-up fee 
is $2 5. If you call through our own com­
munications nodes. you pay evening and 
weekend charges of $6 per hour of con­
nect time. whether for 300 or 1200 bps. 
Charter subscribers calling through 
Tymnet wi ll pay the same $2 5 sign-up fee 
plus evening charges of $8 per hour. Dur­
ing the day. our direct rate will be $18 per 
hour and our 1';mnet rate $24 per hour. 

In the beginning. there will be direct BIX 
numbers in four cities: San Francisco. Los 
Angeles. Chicago. and Boston. You·11 be 
receiving the direct BIX numbers and 
other information either here in the 
magazine or through direct mail. The infor­
mation will include instructions for sign­
ing up. which you can do either on line 
or through the mail. Billing will be through 
Visa and MasterCard. 

Readers who use our free bulletin board 
to download program listings should rest 
assured that it will remain available. BIX 
users will be able to download program 
listings using either Kermit or XMODEM 
protocol. 

We"re excited about the prospect of On­
line interaction with subscribers. It should 
enable us to do a better job of meeting 
your needs and should make a stronger 
community of us all. \\k hope to meet you 
on line soon. 

-Phil Lemmons. Editor in Chief 
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YOUR DAYS OF 
BUYING TERMINALS 
ARE OVER! 
Now there’s SmarTerm terminal 
emulation software for your IBM* 
PC, XT, AT or compatible system. 
All SmarTerm products offer com›
prehensive and exact terminal 
emulation, powerful ASCII and 
binary file transfer facilities, and 
include TTY mode to link you to 
The Source, CompuServe, Dow 
Jones, Easyl ink, Tymnet or other 
popular services. We've included 
features such as multiple setup 
configurations, XMODEM and PDIP * 

protocol support, 
"smart" softkeys, 
plus European 
DOS support. 

NEW! SmarTerm 220 supports 
A-to-Z and other software which 
requires DEC* VT220 terminals. 
It includes the full capabilities of 
SmarTerm 100: DEC VT102, 
VT100, and VT52 emulation. If 
you need VT125 ReGIS graphics 
support, choose SmarTerm 125. 
For Data General Dasher * D400, 
D200 or D100 emulation you need 
SmarTerm 400. 

More than 20,000 smart "cookies" 
are already using SmarTerm. 
Try it for 30 days with full refund 
privileges. 

Persoft, Inc., 2740 Ski Lane 
Madison, WI 53713 
(608) 273-6000 - TELEX 759491 

IDEA CREDIT: Hank Cramer of Campbell , Cali fornia See your name m print! The best ideas for uses of obsolete �
terminals replaced by SmarTerm will be used in future ads. Write Persall, Dept. COOKIE., 2740 Ski Lane, Madison , WI 53713. � -’SMARTERM and POIP a1e 11adema1ks ot Persall. loc � IBM is a 1e91s1ered trademark of 
lntematronal Business Machines Corp. • DEC. VT and AeGIS are trademarks ol 01g11a1 
Equrpmen1 Corp � DASHER is a registered trademark o! Data General Corp 

' Persal l. Inc 1985 A!I nghts reserved 











EXPANDABILITY TO �
THESMARTW&-

QUADPORT-AT"’ �
Quadport,AT combines a 
parallel printer port and a 
serial port to give your AT the 
f ea tu res found on 
IBM's Serial/ 
Parallel Adapter. 1•11,•1 , ••• , 
But at a lower 
cost and with 

built,in expandability. Connect 
printers, plotters, modems, 
and other devices fur increased 
productivity. 

Advanced Port Expansion 
As your AT becomes the 
center of a high,performance 

LAN or growing multi, 
user, multi,tasking system, 
snap on the optional 
Quadport,AT Expansion 
Kit and add 4 more serial 
ports to your system. The 
Quadport,AT Expansion 

Kit comes with software 
to access these ports, 
making it easy to add 
shared peripherals or 
workstations. 

Enhance the smart way 
with Quadram. 
For basic AT expansion, 
Quadmeg,AT and QuadportAT 
work together to provide 128K 
memory expansion, a serial port, 
and a parallel port. 
Then, as your system 
grows, Quadmeg,AT and 
Quadport,AT give you up to 
4MB RAM, 1 parallel port, 
and up to 5 serial ports in just 
two PC AT expansion slots. 
Only Quadram combines so 
much power and expandability. 
That's PC AT enhancement 
the smart way. ' 

Features 

,1. 

Quadmeg-AT: RAM 
expansion from 128K to 

2Mbytes. Expandable in 512K 
increments. Split memory 
mapping assigns J28K or 384 K 
to base memory. 

Expansion Cards: Two cards 
available. Each comes with 
512K or JMbyte RAM 
installed. 

QuadMaster-AT Software: 

Total RAM Capacity: 
4Mbytes. 

RAM Drives and Spooling for 
extended memory. 

Quadport-AT: Port expansion 
with I Centronics parallel port 
and I RS-232C serial port. 

Quadport-AT Expansion Kit: 
(optional) 4 RS-232C serial 
ports. Software to access ports. 

For a free demonstration visit 
the Quadram dealer nearest 
you. Or, for information, write 
us at 4355 International Blvd., 
Norcross, Georgia 30093 
( 404) 923,6666. 

Inquiry 344 

JUN E 1985 • BYTE 13 



L•E•T•T•E•R•S �

VOTES FOR PROGRAMMING 
INSIGHTS 
This is a complaint. It is no service to your 
readers to bury very useful articles under 
"Programming Insight" at the bottom of 
your table of contents. "Simultaneous 
Equations with Lotus I-2-3" by Jan-Henrik 
Johannson (February. page 399) was the 
most interesting article in that issue. 

You might justify your position by say­
ing that such articles never get mentioned 
in the BOMB (BYTE's Ongoing Monitor 
Box). I agree. But the reason is that you 
exclude them from the ballot! So here's 
a vote for Johansson-the only way I can 
do it. 

N. C. WEBB, M .0. 
Lincoln. MA 

Gene Smarte replies: 
Thank you for your vote. It will be in­

cluded in our tabulation. As of May, we 
are adding all the Programming Insights. 
Application Notes. and other brief ar­
ticles that appear at the back of the book 
to the table of contents and the BOMB. 

MAIL-ORDER DELAYS 
Regarding Phil Lemmons's editorial "Ser­
vice and Support" (February. page 6). I 
have purchased various computer systems 
and components via mail order. and I have 
not had any problems except with Priori­
ty One Electronics in Chatsworth. Califor­
nia. 

Priority One has been sitting on $300 
of mine since August I 984. Several phone 
calls resulted only in assurances that my 
parts would be mailed "Real Soon Now." 
That was several months ago. I have never 
been informed that there would be any 
delay in delivery of my order. 

Priority One Electronics continues to 
advertise and take orders for the same 
parts that I have yet to receive! 

Bos HARRINGTON 

Duquesne. PA 

Priority One Electronics replies: 
First, allow us to apologize for the 

delays associated with your order. On 
August 30, the day after we received your 
order. we shipped the items that were 
available. But for Prometheus Products' 
inability to deliver the balance of your 

14 BYTE • JUNE 1985 

order; the order would have been 
shipped complete. 

As a rule, we advertise only those items 
we have in stock or for which we have 
received a firm commitment from the 
manufacturer that the product will be 
available by the time our advertisement 
is published. Our decision to advertise 
Prometheus's products was based on 
that company's promise of delivery. 

Due to production problems. Prome­
theus was unable to deliver the options 
processor and display you ordered as it 
had promised us some three months ear­
lier. Because we had received numerous 
broken promises from Prometheus that 
the processors and displays would ship 
''any day," we were hesitant to launch a 
major campaign to notify our customers 
of a shipping date and instead concen­
trated our efforts on pressuring Pro­
metheus into expediting our order. When 
you contacted our customer-service 
group, we could relay to you only the 
limited information we had obtained 
from Prometheus. 

Finally. after whatever flaws that 
delayed production were corrected. at 
our insistence. Prometheus worked 
through a weekend to fill our back orders. 
We are proud to say that we shipped all 
our customers' orders in only that part 
ofa day that it took for us to receive the 
product and package the outgoing 
orders. 

We are happy that we were able to 
complete your order. If Prometheus had 
not delivered when it did. our next 
course of action would have been to 
cancel all our orders for this product. 

We regret that these events may have 
soured your taste for our company. How­
ever. we understand your position and 
appreciate your feelings. It is our sincere 
hope that this experience does not un­
justly bias any future decisions you may 
make regarding shopping via mail order. 

JOHN C GUNN 

Director of Consumer Affairs 
Priority One Electronics 

NOTES ON THE VU68K 
Remember "The VU68K Single-Board 
Computer" described by Edward M. 
Carter and A. B. Bonds (January I 984. 

page 403)? Well. I finally completed it and 
found it to be an excellent vehicle to learn 
about the marvels of the 68000 with little 
expense. BYTE and the authors are to be 
commended for the article as there are 
still readers who want to learn about 
microcomputers from the ground up. 

Here are a few suggestions for others 
who may be having problems with the 
project. The address lines A 2 I and A2 2 
are incorrectly connected to the terminal 
ACIA (ICll) in the wiring diagram and 
should be reversed. I tied BR. BGACK. and 
BERR high although it may not be neces­
sary. Lastly, the monitor program (VUBUGJ 
as I received it was assembled with a one­
pass assembler. and therefore all forward 
references must be resolved before you 
can use it. 

WALTER R. CURTICE 

Princeton function. NJ 

REMOTE DIAGNOSTICS 
I found Phil Lemmons's editorial concern­
ing remote diagnostics both interesting 
and informative ("Service and Support." 
February. page 6). As more systems are 
being sold to first-time computer users. 
the need for better repair service is 
becoming an even greater factor than the 
performance features of the system. 

We at RACET have long believed that the 
key to success in the systems-house busi­
ness is support. Although we're a small 
company. our customers expect big­
company support. Several years ago. we 
developed a series of diagnostic tests for 
checkout of the hard-disk subsystems that 
we sold to the Radio Shack market. The 
diagnostic was set up so that it could be 
run via remote (modem) connection. en­

lcontinued) 

LETTERS POLICY: To be considered for publica­
tion. a letter must be typed double-spaced on one 
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address. Comments and ideas should be expressed as 
clearly and concisely as possible. Listings and tables 
may be printed along with a letter if they are short 
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Because BYTE receives hundreds of letters each 
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 letter until 
it is published 











4Out Of 5PC-AT•Exp ion Board �
Buyers 0 Advantage!• �

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 IIO 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 I/O Expansion 
� 128Kb to 3.0Mb in � Up to 2 Serial 

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

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

� Split Memory Address› Port 
ing rounds out ,A;f’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. lBM PC-AT and 
TopView trademarks of International 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. 







DATASOUTH 
WHEELS OUT 
YOUR NEW 
CORPORATE 
IMAGE 
Dear Businessperson: 

A good daisywheel printer �
should work like a pin- stripe �
suit for your letterhead. �

That ’ s why you need a new �
DaisyWheel 36 from Datasouth. It is, �
literally, a very impressive machine. �

The DaisyWheel 36 is quick, with a top speed of 36 cps. �
It’s more capable than any other daisywheel in its class, �

• h superscripts b ldfacing,• und l " • •�wit , subscripts, o er ining, �
text reprinting, red & black color printing and proportional �
spacing, among other impressi ve features. And with its �
Diablo 630 compatibil i ty, your Dai syWheel 36 will get along �
with just about any computer in your office. �

Your secretary will get along with your DaisyWheel 36 �
too--thanks to its sheet and tractor feed options, cartridge �
ribbon, and a whole garden of distinctive daisywheel type �
faces, each with its own protective cassette. �

Best of all, the Dais yWheel 36 comes from a company �
with a most impressive name: Datasouth--the name that �
means high performance. �

So wheel over to your Datasouth Dealer and run some of �
your best letterhead through a new DaisyWheel 36, the high �
performance daisywheel from Datasouth. �

By the way, the DaisyWheel 36 lists fo r just $995 ..Which is a pr etty good price for the �
best image around. , �

Eventua lly yours, 

DaisyWheel 36 

13 2 

Datasouth Computer Corporation 
Box 240947 · Charlotte, NC 28224 

704/523-8500 ·Telex 6843018 DASOU UW 

Inquiry 
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DMM [digital multimeter) to set up its 
measurement function is done in the data 
mode. The message is going from the 
computer [talker) to the DMM [listener). 
During this time the controller function in 
the computer is inactive. 

While service requests and parallel polls 
are often used to indicate unexpected 
conditions. they have applications beyond 
just indicating problems. A common 
usage is to synchronize stimulus and mea›
surement devices. A source may take a 
significant length of time before its out›
put is stable. By asserting SRO (service 
request) when everything is ready, the 
device signals the computer that a mea›
surement can be taken. Some instruments. 
like swept-spectrum analyzers. take quite 
a while to complete a measurement. Using 
polling methods. the computer can pro›
cess other tasks while waiting. 

Tuble I of the article described the bit 
pattern "N 11 SSSSS" as a secondary ad›
dress. Actually, it should be described as 
a secondary command. A secondary com›
mand has meaning after either a parallel›
poll configure or a primary address. The 
secondary command after a parallel-poll›
configure command programs which bit 
the device will drive during a parallel poll. 

The other use of secondary commands 
is for secondary addressing. A device may 
implement extended talker or extended 
listener functions. If so. the device must 
receive its primary address followed by its 
secondary address in order to be ad›
dressed Using secondary addresses to 
program device functions is not generally 
done. A device may have several TE (ex›
tended talker) and LE [extended listener) 
functions to allow access to various parts 
of the instrument. Conceivably, a device 
could contain both a power supply and 
a voltmeter. One secondary address 
would allow programming messages to go 
to the voltmeter section and another 
would allow them to reach the power›
supply section. 

I’m not sure I would describe REN 
(remote enable) as a "warm boot:’ REN 
gives the controller charge over where the 
instrument will receive its instructions. 
While REN is false the front panel is ac›
tive. If REN is true and the listen address 
is received the front panel is deactivated 
I think the description of IFC (interface 
clear) as a "panic button" is very accurate. 

The IEEE has a companion document 
to IEEE-488 called "IEEE Recommended 
Practice for Code and Format Conven›
tions" or ANSI/IEEE Standard 728-1982. 
\his. standard is directed toward program›

(continued) 

Data �
communication �

problem? �

Solve it W’ith a �
BayTech�

Dlultiport controller �

Fifty easy-to-use models for cost-effective, RS-232C 
serial port expansion. 
•Adapt your micro to industrial control and data 
acquisition applications. 
• Add more terminals to 
your existing computer 
system. 
• Allow your computer to 
share or select printers. 
•Enable your computers 
to use the same data 
communication lines by 
multiplexing. 
• Simplify your network 
with any-device-to-any-device communication. 
These intelligent multiports feature many 
user-programmable functions and are available in 
5, 9, 12 and 18-port sizes, $279 to $1,795. 
Call or write for complete details. 

BAY TECHNICAL ASSOCIATES, INC. 
DATA COMMUNICATIONS PRODUCTS 

800/523-2702 <tlF 601/467-8231 
Highway 603, P .O. Box 387 , Bay Saint Louis, Mississippi 39520 

Telex: 910-333-1618 EasyLink: 6277-1271 
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ming and response messages. The IEEE 
has also formed a committee. P981. to 
work on extending and refining the cur›
rent standards. My article. "1est/Control 
Update: GPIB Instruments" (Electronic 
Engineering Times. December 17. 1984. page 
47). may be of interest. 

I think the BYTE article did a good job 
of communicating the fundamental capa›
bilities and advantages of the IEEE-488 

GANGPR0-8 .......... $995.00 �
High throughput. G<Ilg 8 EPROMS with the 
fast Algorithm. Optional 512K butter. 
Programs ALL ?A pin & 28 pin EPROMS. 
Other unttslo gang 2A EPROMS. 

PROMPR0-8 .......... $689.00 
Powerful commands. easy communi›
calions.128/256K butter.Alpha Display. 
Simulation and Keypad option. Programs 
ALL EPROMS & MPU’s. 

PROMPR0-7 .......... $489.00 
32K RAM butter. ideal for programming 
8748.8749. other Intel MPU’s and 16K-128K 
EPROMS. 

BIPOLAR Ir PAL Programmers ...Call! 
TELEX 383 142 

Choose from our Stand Alone, lntelHgent, RS-232 units. 
COMPATIBLE WITH ANY COMPUTER OR TERMINAL 

l IBM PC 2. APPLE II 3. lnlel•MDS 4.CPM 
5.TEXTRON!X8002 6. COMMOOORE64 7. TRS•80COLOR 8. FLEX

IL{oJGJ1JcJRJLI LOCICAL DEVICES, INC. �
DEPT 6.1321-E N .W. 65th PLACE• IT. LAUDERDALE. FL 33309 
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bus. The application example demon›
strates the power that is available to the 
user. I am convinced that this interface will 
become more widely used with personal 
computers. I appreciate your efforts in 
spreading the word. 

STEPHEN GREER 

Interface Engineer 
Hewlett-Packard 

Loveland. CO 

UV ERASERS 
ECONOMY MODEL QUV-T8/l .... $49.95 

Erases over 15 EPROMS. Plastic case. 

INDUSTRIAL QUV-T8/2N .. ....... $68.95 
Metal case. UV Indicator. tray. erasesover l5 
EPROMS inl5 minutes.• 

INDUSTRIAL QUV-T8/2T . . . ...... $97.50 
With 60 minute llmerandsaletyswttch. 

INDUSTRIAL QUV-T8/Z. . ..... . . . $124.95 
Fast Eraser. 15 EPROMS In 7 minutes. 30 EPROMS 
in 15 minutes. 

PRODUCTION UNIT.... ......... $149.95 �
ModeL ULTRA•Ul’E"’.Erases 50 EPROMS in 
15minules. 

TOllFREE 1-800-EEl-PROM 
(331-7766) .FLORIDA(305) 974-0967 

A_VAILABLE SO ARE--D-RIVERS--,---›_ ITW

Thomas R. Clune replies: 
I appreciate the clarity of your well· 

informed remarks. I do, however, think 
that you have overstated the sharpness 
of the distinction between command and 
data modes. For example. a DMM manu· 
facturer would be perfecdy free to treat 
its product as three instruments in one. 
The voltmeter could be given a different 
secondary address from the ohmmeter, 
etc. Thus, addressing the voltmeter to 
talk would be functionally equivalent to 
selecting the volts function in data mode 
on, for example, the HP 3478A. Further. 
commands like GET are. to my mind. 
more like programming statements than 
address information. Having said that, Jet 
me thank you for your corrections and 
additions to my remarks. I look forward 
to reading your article in Electronic 
Engineering Times. 

CONVERSION UTILITIES 
I read with interest ’Ted Carnevale’s "C to 
Pascal" (February, page 138). Carnevale of›
fered a fi lter program for converting C 
source code into a form that requires 
minimal editing to produce the corre›
sponding Pascal. The author’s explication 
of his problem and the chosen method of 
solving it were informative and lucid. This 
article was also valuable as an illustration 
of program construction. Your readers 
may be interested to know of an alter›
native method for carrying out such con›
versions in a few minutes without pro›
gramming. 

The WP Toolset provides 50 utilities for 
the IBM PC including a program to make 
any set of regular substitutions in disk files. 
This general-purpose filter makes multiple 
global replacements in one pass. replac›
ing any string of printable or nonprintable 
characters with replacement strings of 
your choice. The replacements are stored 
in an ASCII file with nonprintable charac›
ters represented in hexadecimal. The filter 
can be called from the command line or 
batch files for conversion of programs. 
word-processing files. or any data whose 
line delimiters need modification. The WP 
Toolset is available for $39 from iRr Soft›
ware. 28 Ridgewood Rd .. Concord. MA 
01742. 

GAIL JOHNSEN 

iRr Software 
Concord. MA 

ART APPRECIATION 
The illustration on page 96 of your March 
issue. by artist Barrett Root. is without a 
doubt one of the finest that has ever ap›
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the computer I use are at work. 
My manuscript assessed the possibili­

ty of Hyper breaking a large Rivest­
Shamir-Adleman cipher. described in 
C. E. Burton 's "RSA: A Public Key Cry;r 
tography System, Part/" (Dr. Dobb’s Jour›
nal. March 1984, page 16). I wouldn't 
want to pay for 1027 trials on a big com›
puter. I concluded that Hyper's cryptan­
alytic virtues were limited to toy ciphers, 

especially in BASIC. Those comments 
were edited out along with my observa­
tions about numbers the order of 
N2/4. 

What is the point of Hyper? Well, why 
does anyone factor? For research, I 
guess. It fascinates me that two of the 
equations of the RSA cipher should sug­
gest a new substitute for factoring. It is 
also interesting that equations (2) and 

Data Defenders by Ring 
King. They’re the finest quality 
protection you can buy for the 
information you have stored 
on 5%’’ mini-diskettes and 
printout. 

The Ring King 070 Tray holds 
70 mini-diskettes in a tough 
copolymer shell with security 
lock. The Ring King Flip File 11 
binder holds 20 mini-diskettes 
and converts to a desktop 
index. Ring King Looseleaf Files 
are punched to fit standard 3›

ring binders. Ring King Data 
Binders hold up to 8"of9W’x 
11" or 1 47/a" x 1 1" unburst 
printout. 

Ask for Ring King Data Defen›
ders at your computer supply 
dealer. Or send for our free, full›
color catalog of computer sup›
port products. Write Ring King 
Visibles, Inc., 221 OSecond Ave›
nue, P.O. Box 599, Muscatine, 
Iowa 52761 . For customer serv›
ice, phone (8001553-9647, in 
Iowa (319) 263-8144. 

( 2 A) of my article lead to factoring sub­
stitutes that are mirror images of each 
other. one searching downward from a 
critical upper bound, the other searching 
upward from a critical lower bound. and 
both bounds found in equation (16). Has 
some mirror image ofEuler's totient func­
tion been overlooked? 

Your interest in Hyper is appreciated. 
I'm impressed that you figured out the 
number of trials so quickly. 

Other people helped me develop the 
Hyper factoring program. to the limit of 
double-precision BASIC. Scaling down 
the entire computation by a factor of 4, 
to defer overflow, was a solution sug­
gested by Professor Bill Viavant of the 
Computer Science Department of the 
University of Utah. 

DEC RAINBOW WOES 
A few words about some bugs I have 
found in my DEC Rainbow. So far. I’ve had 
little luck with DEC customer support. 

�The CP/M-86/80 2.0 command to back 
up the hard disk apparently eats files at 
random. All I can advise is that you sim›
ply not back up files: or you can spend 
all day using the PIP command. 
� Under CP/M-86/80 2.0. the MAINT com›
mand produces erroneous results when 
large files (50K bytes) are involved or the 
hard disk is over 50 percent full. 
� Under WordStar 3.3 and CP/M-86/80 2.0 
(exact source of bug unknown). large files 
(over 30K bytes) mysteriously cannot be 
edited at times. You can edit them on 
screen. but after saving the files. they 
come back with the old text. not the revi›
sions. Neat trick. One solution is to avoid 
writing long files and try resaving the file 
as a block write. under a new name. Back›
ing up a work in progress should be done 
the same way; the "save-&-resume" com›
mand, the "save-&-new" command, and 
the "save-&-exit" command all seem to 
have this random bug. 
� The MS-DOS operating system comes 
with a very basic user’s guide; it doesn’t 
even explain the directory/subdirectory/ 
path commands. In fact. it tells you very 
little besides how to boot the system. Is 
there any other documentation available 
besides the $2 50-plus technical manuals? 

I also found that "upgrading" to a hard 
disk means buying a new $I 500 system 
board (the one different chip can’t be 
swapped) or else keeping the operating 
system on one floppy all the time: it’s no 
simple upgrade. as promised. either. 

JARED SHERMAN 

Jackson Heights, NY � 

32 BYTE � JUN E 1985 Inquiry 3 54 

' 



F•I•X•E•S A•N•D U•P•D•A•T•E•S �

BYT E’ S S t’f. S 

More Equipment Eases Access to BYTEnet 

As a direct result of the phenomenal ing our new telecommunications service. dial (617) 861-977 4. When communication 
response to BYTEnet Listings. we have To accommodate the upgraded equip­ is established. please hit a carriage return 
recently increased the number of tele­ ment. we had to change the number or two so that the software can determine 
phone lines and microcomputers support- called to access BYTEnet Listings. Please your data-transmission rate. 

Author to Advise C Group 

An independent Lattice C Users· Group 
has been formed under the guidance of 
Bill Hunt. author of the book The C Toolbox. 
Although the group will address the needs 
of users of Lattice. Lifeboat. and Microsoft 
versions of Lattice C. membership is not 

Upgrade to Lowercase Descenders 

limited to those users. 
Group members receive a 16-page 

bimonthly newsletter that explains Cs 
features. provides examples. and offers 
ways to employ C. A question-and-answer 
column is featured. Supplementing the 

newsletter is a disk containing source files. 
demonstration programs. library functions. 
and public-domain programs. 

A full year's membership is $30. For 
details. contact the Lattice C Users· Group. 
POB 271965. Concord. CA 94527. 

Tim \\brcester. proprietor of the Electronic cessing applications. A limited number of Banana upgrade 
Closet in Bainbridge lsland. Washington. "The software 1 have developed.'' says kits are available for evaluation on a first­
has developed an upgrade kit that may be Worcester. "solves the lowercase problem come. first-served basis from Mr. 
of interest to owners of the Gorilla Banana and gives the user true descenders ... Worcester. He also has upgrade kits for 
Printer. The software resides in EPROM. and Axiom's GPIOO series and for 1andy's 

The Banana. a low-cost printer from installation is said to require the removal TRS-80 LPVll and DMP-100 printers. For 
OAK Industries. does not produce true of the Banana's standard EPROM. which further information. contact Tim 
lowercase descenders. which. in turn. is then replaced by Mr. Worcester's Worcester. Electronic Closet. 818 7 Blakely 
hampers its use in serious word-pro- EPROM. Court W. Bainbridge lsland. WA 98110. 

User-Supported VT Terminal Emulator 

PC-VT is a user-supported software 
emulator that enables the !BM PC to func­
tion as a DEC VT-52. VT-100. or VT-102 
video terminal. lt handles communication 
over an RS-232C port configured as either 
COM! or COM2. and it supports common 
data-transmission rates and data-bit 
settings. 

PC-VT is suitable for use with null 
modems for direct connection to a host 
computer or with a modem that does not 

require modem-control signals. lt sends 
DSR and RTS. 

lt supports Hayes dialing commands 
and has a 10-entry dialing directory Func­
tion keys 1 through I 0 can be used as 
macro keys. and PC-VT supports both 
numeric and application keypad modes. 

lt's said to have full-featured uploading 
and downloading file capabilities. ASCll 
and XMODEM protocols are supported 
The ASCII upload feature has handshak­

ing capabilities. 
A copy of the program is available by 

sending a formatted double-sided double­
density disk to Mark C. DiVecchio. 9067 
Hillery Dr.. San Diego. CA 92126. A 
stamped. self-addressed mailer must ac­
company your request. A voluntary con­
tribution is suggested. Contact Mr. 
DiVecchio for further information at the 
address above or call him at (619) 
566-6810. 

BY T E’SBUGS 

A Few Points on a Million Points 

Several readers have uncovered errors in 
James Hawley's "A Million-Point Graphics 
1ablet:· (See April. page 120) 

ln the caption for figure 1. !Cl through 
1C4 are inadvertently identified as U I 
through U4. 

ln the parts list. a 100-microfarad 
capacitor is listed. yet no such device ap­
pears in the circuit diagram. Mr. Hawley 
informs us that this capacitor should be 

connected between + 5 volts and ground 
near the 7805 voltage regulator. 

'l\vo wiring errors mar the circuit 
diagram. The connection between pins 2 
and 10 of 1C2 should go between pins 5 

.and 10. In addition. a connection. omitted 
on the diagram. should be made between 
!Cl pin 6 and 1C2 pin 13. 

- Finally. on page 120 there's a reference 
to a photo that does not appear. We 

apologize for this oversight. 
The following are clarifications of the 

discussion in the article: 
The microcode in listing 1 is not a com­

plete program. nor was it ever intended 
to be one. This code fragment provides 
access to the KoalaPad. lt is all the 
necessary programming to obtain the X.IJ 
values that you need for drawing or for 

(continued) 
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For only $895, smARTWORKfi lets 
the design engineer create and 
revise printed-circuit-board art›
work on the IBM Personal Com›
puter. You keep complete control 
over your circuit-board artwork›
from start to finish. 

Forget the tedium of taping it 
yourself or waiting for a tech›
nician. draftsman, or the CAD 
department to get to your project. 

smAIHWORKfiis the only low›
cost printed-circuit-board artwork 
editor with all these advantages: 
D Complete interactive control 

over placement and routing 
D Quick correction and revision 
D Production-quality 2X artwork 

from a pen-and-ink plotter 
D Prototype-quality 2X artwork 

from a dot-matrix printer 

D Easy to learn and operate, yet 
capable of sophisticated 
layouts 

D Single-sided and double-sided 
printed circuit boards up to 
10 x 16 inches 

D �Multicolor or black-and-white 
display 

System Requirements: 
D IBM Personal Computer, XT, or 

AT with 256K RAM. 2 disk drives. 
and DOS Version 2.0 or later 

D IBM Color/Graphics Adapter 
with RGB color or black-and›
white monitor 

D IBM Graphics Printer or Epson 
FX/MX/RX series dot-matrix 
printer 

D Houston Instrument DMP-41 
pen-and-ink plotter 

D Optional Microsoft Mouse 

The Smart Buy 
At $895, smARTWORKfiis proven, 

convenient, fast. and a sound 
value. Call us today. And put it to 
work for yourself next week. 

Wintek Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Limited, 
Woking, Surrey GU21 5JY ENGLAND, 
Telephone: 04862-71001, Telex: 859502 

"smARlWORK’.’ "Wintek" and the Wintek logo are 
registered trademarks of Wintek Corporation. 
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·ch is the better way to �

Any growing business needs to 
organize, analyze and use data. 

Customer orders. Shipping 
records. Inventory. Billing. 
Prospect lists. 

Now, depending on your Macin­
tosh software, you can manage data 
one of two ways. 

The simple, 
stuff-everything-into-one-file 
theoryofdata management. 

That's how ordinary filers and 
information managers work. 

You jam data into a single file that 
includes every piece of information 
you might ever want to know. 

1!111111111�
With an ordinary data manager, you have to re-enter 
existing information every time you enter new infor­
mation. Pretty inefficient. 

-1111 

1112 

With MacLion, you only have to enter the new data 
that has changed. Not only that, you can design 
your own data en try screens. Now, which is the most 
eff icient way to manage your business data? 

The problem? 
Well , if you have a sales order 

entry file, every time you enter new 
data about a customer's order, you 
also have to re-enter all the existing 
data about your customer. 

Repeat, repeat, repeat. 
Worse, if you ever want to move 

the data from your sales order entry 
file to develop a new file, without 
having to rework it all over again, 
there's one small problem. 

You can't. 

Okay. Lets get serious. 
Maclion™, on the other hand, 

is a true relational database 
management system. 

MacLiori. Serious database power for serious 
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manage your data? �
entirely new applications for your 
existing database just by adding 
new relations. 

That’s the most efficient way to 
manage your data. 

So instead of trying to jam all your 
business data into one massive file, 
you can set up several smaller, more 
manageable "relations." (Picture 
them as a series of neat file folders.) 

The advantage? 
In a sales order entry system, one 

relation contains biographical data 
about your customers that doesn’t 
change. Another has their order data 
that does. 

There’s no duplication. 
So when it’s time to update 

customer orders, you only have to 
enter in new data. Not re-enter what 
already exists. And you can develop 

Macintosh users. �

For a Maclion demonstration, 
see your dealer. Or, send for our 
"Serious Buyer’s Guide to Database 
Management Systems," which 
includes a demonstration disk 

Simple vs. serious. �
And Maclion gives you some 

other remarkable features, too. 
You can design and generate your 

own custom data entry screens and 
reports. Just by clicking your mouse 
through Macintosh pull-down 
menus-without programming . . 

Or, if you’re a programmer at heart, 
you can also use Maclion’s built-in 
procedural language and add even 
more specialized functions. 

That’s serious database power, 
only possible with Maclion. 

plus complete information 
on what a database management 
system can do for your business. 

Get serious-with Maclion. 

MAC �

LIONTM 

1904 Wright Circle, Anaheim, CA 92806 

Macintosh is a trademark licensed to Apple Computer, Inc. 
Maclion is a trademark of Computer Software Designs, Inc. 

Inquiry 107 

r--------------------------------------------------------
Im serious about managing my data. 

D Please send me your free "How to Buy a Database Management System" brochure. 

D Please send me "A Serious Buyer’s Guide to Database Management Systems." 
I’ve enclosed $9.95. 

D Check or money order enclosed. 

DPleasechargemy:_VISA _MasterCard Number _________ 

Expiration Date _______ Signature ____________ 

VISA and MasterCard orders can be �
placed by phone. Call (800) 252-LION �
or (714) 634-9012. �
Calif. residents please add 6% tax. �
Send to: Database Guide �
COMPUTER SOFTWARE DESIGNS INC. �
1904 Wright Circle �
Anaheim, California 92806 �

Name __________ �

Address __________ �

cny ___.state-2ip___ 
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I�NfRODlJGIN6 
NEAR Lf1TER QLJALllY 

AND IHROLJeHPUf �S�~�f�D�S� 
oTHeR f'RINiERS CAN'T 

COME NEAR. 
The new C. ltoh ProWriter"' 8510S-LQ 

Near Letter Quality printer is a whole 
new field of one. 

It's priced at just $549. But it gives you 
near letter quality printing for beautifully 
sharp characters like printers costing 
hundreds of dollars more. 

And in a text and graphics 
speed test against its closest 
competition, namely the Epson® 
FX-80 and the Okidata Microline 
92, the new and faster C.ltoh Ours 
8510S-LQ out printed them all. 

The stopwatch proved that 
the 8510S-LQ, at throughput . 
speeds of 100 full lines per Theirs 
minute, printed text up to 35% faster than 
the competition. And it created bar 
graphs and pie charts up to 54% faster. 

Of course, speed in itself does not 
keep a printer in a class by itself. Reli­
ability does. That's something no C.ltoh 
printer has ever lacked. No other printers 

are more thoroughly tested or 
proven on the job. Which is why 
C.ltoh printers continue to be the 
world's best sellers, with 1.7 
million sold last year alone. 

For more information on the 
new and faster C. ltoh 8510S-LQ 
or wider carriage 1550S-LQ Near 
Letter Quality printers just see 
your C. ltoh dealer. Or call us toll 
free at 1-800-423-0300 . 

Or write C. ltoh Digital Products, 
Inc., 19750 South Vermont Avenue, 
Suite 220, Torrance, CA 90502. 

Printers 
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W·H·A·T'S N·E·W �

Commodore Exhibits 
Computer Series 

Commodore International 
exhibited its new 900 

series computer at the Han­
nover Fair in West Germany 
late in April. 

The Commodore 900 
series consists of a multi­
user. UNIX-like system and a 
high-performance individual 
workstation. Commodore 
spokespeople claim that. 
although the 900 will sell for 
"well below $4000." its func­
tionality and performance 
are similar to workstations 
costing five times more. 

The individual workstation 
is distinguished by a 14-inch. 
bit-mapped monitor that has 
a resolution of I024 by 800 
pixels and a 72-MHz band­
width. The video controller 
carries I 28K bytes of RAM 
and will soon employ two­
dimensional Bit-BLT tech­
nology. which. in short. will 
give you raster-like. display­
screen operations from 
hardware. With the bit­
mapped display. you can 
mix text and graphics win­
dows on screen. A 17-inch 
monitor is available. 

The multiuser version of 
the 900 has a monochrome. 
character-mapped display. Its 
attributes are similar to 
those of the I BM Personal 
Computer's monochrome 
monitor. The display format 
is 80 by 2 5. 

An 8-MHz Zilog Z8000. 
backed by a minimum of 
512 K bytes of RAM and 
Mark Williams Company's 
Coherent. is at the heart of 
the Commodore 900. A 
10-MHz version of the 
Z8000 is being developed. 

Tfte Commodore 900 made its debut i11 Europe. 

although the 8-MHz model 
reportedly provides the 
speed and performance of a 
286 microprocessor running 
at JO MHz. 

Coherent. a multiuser. 
multitasking system. is fully 
UNIXccompatible. It is cur­
rently being optimized for 
further compatibility with 
AT&T UNIX System VII as 
well as for use on the Com­
modore 900. 

Formatted storage is pro­
vided by a 20-megabyte 
hard-disk drive and a 
1.2-megabyte. half-height 
floppy-disk drive. A second 
floppy-disk drive. a stream­
ing-tape backup. and 40- or 
67-megabyte hard-disk units 
are available as options. 

The Commodore 900 has 
two RS-232C interfaces. a 
parallel port. and an 
IEEE-488 connection for a 
variety of peripherals and 
instruments. A VOi interface 
and a graphics kernel system 
are provided. An optional 

eight-port RS-2 3 2 C board 
serves as the multiuser link. 
You can easily access four 
expansion slots through the 
back of the machine. 

Mounted on the keyboard 
is a mouse-control pad that 
can also serve as a standard 
cursor-control unit. The key­
board itself has 99 keys as 
well as a separate numeric 
pad. A three-button mouse 
is standard with the in­
dividual workstation. 

In addition to Coherent. 
the Commodore 900 comes 
with the new ANSI-standard 
BASIC and a UUC (UNIX-to­
UNIX Copy) package. Pascal 
and COBOL are among the 
supported compilers. 

User memory can be ex­
panded to 2 megabytes on 
the main board with 2 56Kc 

byte dynamic RAMS. Com­
modore plans color 
capabilities and will offer a 
software plotting package. 

At press time. Commodore 
had not made a final deci­
sion on pricing for the multi­
user version of the Com­
modore 900: however. 
sources at Commodore esti­
mated that the base price 
will be in the $3000 range. 

European shipments of the 
Commodore 900 should 
start during September. It is 
uncertain when deliveries in 
the U.S. will commence. 
Contact Commodore Inter­
national Ltd.. 1200 Wilson 
Dr.. West Chester. PA 19380. 
(215) 431-9100. 
Inquiry 600. · 

NAPLPS Board 
for IBM 

T he MGB 8024 
NAPLPS/graphics board 

from Electronic Office Sys­
tems (Videotex) Limited of 
Israel is designed to replace 
or supplement existing IBM 
PC graphics adapters. It 
works with both the IBM PC 
family and its compatibles. 

Its software drivers let you 
select from the following 
modes: full SRM NAPLPS 
decoder with 2 56 by 210 
resolution and 16 colors 
from a palette of 4096; a 
graphics mode with resolu­
tions of 640 by 200 or 512 
by 2 5 6 using 4 colors out of 
the full palette: a 4-color 
text mode with an 80-col-. 
umn by 2 5-line display: and 
a Prestel decoder emulation 
mode. 

The MGB 8024 comes 
with a dedicated graphics 
controller. Installed versions 

(continued) 
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WHATS NEW �

The Ouadl..aser has 256K bytes of memory for image storage. 

of popular graphics applica­
tions will be available. With �
a manual and software. the �
MGB 8024 is $495. Contact �
Electronic Office Systems �
(Videotex) Ltd . POB 45266. �
1el Aviv 61452 . Israel; tel: �
(972)-3-299908: 1elex: �
341667 RMYM IL ATT �
EOS/949. �
Inquiry 60 I. �

Ouadram's Laser 
Printer 

a uadram·s OuadL.aser is 
an 8-page-per-minute 

laser printer. It comes with 
256K bytes of memory (ex­
pandable to 2 megabytes) 
for storage of bit-mapped 
images. programs. or up to 
60 standard and user­
developed type fonts. 

OuadL.aser has ROM soft­
ware to emulate Epson and 
Oume printers. You can 
download user-written soft­
ware to emulate other 
printers or provide more ad­
vanced features using the 
controller's Z800l processor. 
Ouadram supplies 7 fonts 
on IBM PC disks with the 
OuadLaser. You can use 
each font in portrait or land­
scape modes (horizontally 

or vertically). and you can 
also create additional fonts 
using an editor that comes 
with the Ouadlaser. You can 
get 13 more fonts from 
Ouadram at extra cost. 

The OuadLaser can print 
up to I 0.000 pages per 
month. and Ouadram says it 
will last for about 600.000 
pages. In addition to stan­
dard 8 Vi- by I I-inch paper. 
the OuadLaser can print on 
transparencies and Euro­
pean-size paper. Its paper 
cassette stores 2 50 sheets. 
You replace toner cartridges 
and the print belt sepa­
rately-Ouadram claims that 
this reduces the printer's 
operating cost. The Ouad­
Laser weighs 8 5 pounds and 
measures 14 V2 by 20o/io by 
2 3 �~� inches with the paper 
cassette and tray installed. 

The OuadL.aser will be 
available this month for 
under $3400. Contact 
Ouadram Corp. 4 3 5 5 Inter­
national Blvd .. Norcross. GA 
30093. (404) 923-6666. 
Inquiry 602. 

Victor PCs Are 
Compatible with IBM 

V ictor 1echnologies· VPC 
and VI are compatible 

with the IBM Personal Com­

puter. Built around Intel's 
8088 processor. these com­
puters come with a mini­
mum of 256K bytes of RAM 
and VBASICA. a Victor­
enhanced version of 
BASICA. The operating 
system is MS-DOS 2. I. and 
an upgrade to MS-DOS 3.0 
is planned. 

Both systems employ 
Victor-VU. an on-screen 
guide that translates DOS 
functions into easy-to-use in­
structions. This interface 
gives you single-keystroke 
help screens. an on-screen 
application guide. keyboard 
programmability. and pop-up 
windows. 

Victor offers three models 
of the VPC. One features 
twin 360K-byte floppy-disk 
drives: the others have a 
single floppy disk and either 
I 5 or 30 megabytes of hard­
disk storage. 

Seven expansion slots let 
you add features to the VPC 
as your needs evolve. Its 
standard parallel port gives 
you links with many printers 
or plotters. High-resolution 
monochrome or full-color 
display screens are available. 
and the 83-key keyboard has 
IO function keys and capital­
and number-lock LEDs. 

VPC pricing begins at 
$2485. which includes a 
14-inch monitor. The 30­
megabyte version is $4785. 

The Victor VI is offered 
with a choice of storage ar­
rangements: dual 1.2-mega­
byte floppy-disk drives or a 
single floppy-disk unit with 
either a 10-. 20-. or 30-mega­
byte hard disk. The VI key­
board. which can be pro­
grammed for dual Victor 
and IBM functionality. has 
16 function keys. a numeric 
keypad. and cursor controls. 

In the Victor mode. the 
nonglare 12- or 14-inch 

monitor provides high­
resolution. 800- by 400­
pixel. bit-mapped images. 
The format is 80 by 2 5 with 
a I 0- by I 6-dot character 
cell. The display supports 
IBM PC screen attributes in 
the IBM mode. Other dis­
play features include color 
emulation with shading and 
dot pattern supporting 3 20­
and 640- by 200-dot graph­
ics modes and 40- and 
80-column PC text modes. 

The VI has two indepen­
dent. full-duplex RS-232C 
ports and single 36-pin Cen­
tronics and 50-pin user­
programmable ports. The 
Centronics port supports 
IEEE-488 in the Victor 
mode. Three slots are avail­
able for expansion. and you 
can expand RAM to 1.98 
megabytes. 

IBM PC programs can be 
stored on Victor-formatted 
disks and vice versa. Victor 
9000 MS-DOS programs are 
supported. 

The VI with two floppy­
disk drives begins at $4295. 
Contact Victor 1echnologies 
Inc.. 380 El Pueblo Rd .. 
Scotts Valley. CA 95066. 
(408) 438-6680. 
Inquiry 603. 

BOS Laser Printer 

B DS Corporation has in­
troduced the BOS Laser 

630/8. Like the Hewlett­
Packard LaserJet. the 630/8 
is based on Canon's LBP-CX 
print engine and uses the 
same replaceable toner/belt 
cartridge. 

The BOS printer comes 
with nine type fonts: two 
fonts each in normal. italic. 
bOid. and bold italic. and 
one font in "landscape 
mode." Using optional ROM 
or RAM cartridges. you can 
download type fonts from a 
microcomputer. A Diablo 

(continued) 
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Portability. 
Turbo Pascal is available today for most com­
puters running PC DOS, MS DOS, CPIM 80 or 
CP/M 86. A XENIX 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 Pascal ve:sion 3.2 and 
the DOS linker version 2.6. The 179 line programused is the "Gau ss­
Seidel" program out of Al an R. Miller's book: Pascal programs tor 
scientists ;nJ engineers (Sybex, page 128) with a 3 dimensional 
non-singular ma trix and a relaxation coefficient of 1.0. 

An Offer You Cadt Refuse. 
Until June 1st, 1985, you can get Turbo Pascal 3.0 
foc rrty $69.95. Turbo Pascal 3.0, equipped with 
either the BCD or 8087 options, is available for an 
additional $39.95 or Turbo Pascal 3.0 with both options 
for only $124.95. As amatter of fact, if you own a 16­
Bit computer and are serious about programming; you 
might as well get both options right away and save 
almost$25. 

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

�·�~� 
'Sil, lo make your opgrade to the exciting new version of 
:rimio Pascal 3.0 easy, we Will accept ¥Our �o�~�i�g�i�n�a�l� :rurbo 
Pascal (Jisk (iA abenll-prnof.co11W]11er) for. afrade-in credit 
of $3.9.95 and i,qlJ' Turbo87 original dsk fa $59:95. mis 

I BORIAnD 
INTERNATIONAL 

\ 
\ 

'\ 

The industry standard TURBO TURBO MS 
With more than 250,000 users worldwide Turbo 3.0 2.0 PMCAL 
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. And yet, Turbo Pascal is 
simple and fun to use! 

COMPILATION SPEED 

EXECUTION SPEED 

CODE SIZE 

BUILT-IN INTERACTIVE EDITOR 

ONE STEP COMPILE 
(NO LINKING 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 
faster. Turbo Pascal 3.0 (16 bit version) compiles 
twice as fast as Turbo Pascal 2.0! No kidding. 

• Then, we totally rewrote the file 110 system, and 
we also now support 110 redirection. 

• For the IBM PC versions, we've even added 
"turtle 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 . .. Tutbo Pascal: It 
introduces anew programming environment and 
runs like magic." 
Dave Garland, Popular Computing: "Most 
Pascal compilers barely fit on adisk, but Turbo 
Pascal packs an editor. compiler. linker. and rutr 
time library into just 39K bytes of random­
access memory." 
Jerry Pournelle, BYTE: 'What! think the 
computer industry is headed tor: well 
documented, standatri, plenty of good features, 
and a reasonable price." 



WHATS NEW �

630 emulation mode is pro­
vided for offices already 
using a daisy-wheel printer. 
The BOS 630/8 can print 
text at a resolution of 300 
by 300 dots per inch. 

The printer provides a 
"screen dump" image from 
an IBM PC and can enlarge 
text and screen images from 
two to eight times. It has 
two Z80 processors and 64K 
bytes of local memory to 
store font information and 
to buffer up to about five 
pages of text. Parallel and 
serial ports let you link the 
printer to two computers. 

The BOS 630/8 laser 
printer sells for $3495. For 
more information. contact 
BOS Corp.. 800 Maude Ave.. 
Mountain View. CA 94043. 
(4I5) 964-21I5. 
Inquiry 604. 

XTRA XP: An 
80286-Based PC 

I TTs XTRA XP is compati­
ble with the IBM PC XT 

but executes programs faster 
because it uses Intel's 
6-MHz 80286 micropro­
cessor. According to ITT the 
XTRA XP also features "no­
wait-state" RAM. letting it 
access memory information 
more quickly than com­
parable IBM computers. This 
includes the PC AT. which 
uses the same processor. 

The XTRA XP has 5I2K 
bytes of memory (expand­
able on the main circuit 
board to 640K bytes). serial 
and parallel ports. ROM 
diagnostics software. one 
360K-byte 5 !I.I-inch floppy­
disk drive. and a 10- or 
20-megabyte hard-disk drive. 
Of the system's five IBM PC 
XT-compatible expansion 
slots. one is for the hard­
disk controller and another 
for an optional graphics­
display adapter. 

You can get an optional 

T!ie XTRA XP has "no-wait-state" RAM. 

card with I megabyte of ad­
ditional "no-wait-state" RAM 
for use as a virtual disk. 
Other options include an 
80287 numeric coprocessor 
and the MS-DOS 2. I I oper­
ating system. 

The ITT XTRA XP with a 
IO-megabyte hard disk will 
carry a suggested list price 
of $3995. With a 20-mega­
byte drive. the price is 
$4595. Monochrome or 
color graphics adapters are 
$I 4 5 and $I 90. respectively. 
The I-megabyte RAM-disk 
expansion card with 5 I 2 K 
bytes of memory on board 
will sell for $395 . Contact 
ITT Information Systems. 
204 I Lundy Ave .. San Jose. 
CA 9 5 I 3 I. (408) 94 5-8950. 
Inquiry 605. 

AT&T Links MS-DOS 
and UNIX Micros, 
Offers PC 6300 
Enhancements 

A T&T has introduced a 
local-area network and 

a number of enhancements 
for its PC 6300 micro­
computer. 

STARLAN. slated for 
release at year's end. links 

up to 200 computers in a 
star or ring configuration or 
a combination of both. 
Adapter boards tailor the 
network for computers with 
IBM PC-compatible expan­
sion slots and for AT&Ts 
UNIX-based systems. 

STARLAN uses twisted-pair 
cabling and can take advan­
tage of existing telephone 
wiring. The maximum data­
transfer rate is I megabit 
per second. Network boards 
are about $600. and the 
network software is $I 2 5 
per machine. 

AT&Ts PC 6300 Display 
Enhancement Board lets you 
display I6 colors at a reso­
lution of 640 by 400 pixels 
on a standard IBM PC-com­
patible RGB monitor. On a 
monochrome monitor. the 
6300 can produce I 6 
shades of gray at this reso­
lution. Color mapping for 
rapid color changes is 
supported. 

The Mouse 6300 attaches 
directly to the PC 6300's 
keyboard and comes with 
software that allows its use 
with many programs that 
were not designed for mice. 

It comes with a simple word 
processor and graphics. The 
suggested price is $I 50. 

A version of XENIX. 
adapted for AT&T by the 
Santa Cruz Operation. is 
available for the PC 6300. 
This version of XENIX sup­
ports two users. allows file 
transfers between it and MS­
DOS. and provides file and 
record locking. It's divided 
into three modules: the 
basic operating system 
($395). a software-develop­
ment package ($4 50). and a 
text-processing package 
($I50). 

The AT&T Communications 
Manager board for the PC 
6300 and the IBM PC comes 
with a 12 00-bps modem. 
three phone jacks.· and com­
munications software. It lets 
you auto-dial up to 200 
numbers and. if connected 
to two telephone lines. can 
handle simultaneous voice 
and data connections. The 
software lets you switch 
from communications to any 
other PC application instan­
taneously. The modern is 
not Hayes-compatible. but 
VT-100 terminal-emulation 
software is provided. It lists 
for $599. 

Other enhancements for 
the AT&T PC 6300 include a 
20-megabyte hard-disk drive 
and an 8-MHz 8087-2 
numeric coprocessor. The 
coprocessor is $295; the 
hard disk's pricing was not 
available at press time. 
Contact AT&T Information 
Systems. I 00 Southgate 
Parkway. Morristown. NJ 
07960. 
Inquiry 606. 

GEM Applications 

GEM Desktop and GEM 
Draw are Digital 

Research's first end-user ap­
plications designed exclu­
sively for its Graphics En­
vironment Manager (GEM) 
operating-system extension. 
In a related announcement. 

(cont inued) 
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Borland'sSideKick �
SoftwareProductoftheYear* �

SideKick is lnfoWorld Software Product of the Year. It won over 
Symphony. Over Framework. Over ALL the programs advertised in 
this magazine. Including, of course, all the "fly-by-night" SideKick 

imitations. SideKick .... Simply the best. 

All the SideKick windows stacked up over Lotus 1-2-3. From 
bottom to top: SideKick's "Menu Window", ASCII table, 
Notepad, Calculator, Appointment Scheduler/Calendar, 
and Phone Dialer. Whether you're running WordStar, Lotus, 
dBase, or any other program, SideKick puts all these desktop 
accessories instantly at your fingertips. 

ln(o\Vorld Rr·fwrl Card 1984 bJ Pop11/ttr 
Computing, ft,.-., a �s�u�b�: �;�i�d �i�m �y�~�i�f�C�W� 

Comm1tJ1i(a/-i1ms f11t. R1·/ir i11J('(/ fr11111 
lnfo\Vorld. JOfiO Marsh Road. 

Jerry Paurnel/e, BYTE: "Ifyou use a �
PC, get SideKick. You'll soon become �
dependent on it." �

. Garry Ray, PC Week: "SideKick deserves 
aplace in every PC." �
Char/BS Petzold, PC Magazln1: "In a �
simple, beautiful implementation of Word­�
Star's block cow commands, SideKick �
can transport a/J or any part ofthe display �
screen (even an area overlaid by the notepad �
display) to the notepad." �
Dan Robinson, lnldNorld: ''SidBKick is a �
time-saving, frustration-saving bargain . . .." .' �

I �B�O�R�~�n�o �,�.�.�.�-�-�,�
INTERNATIONAL �~�~�p� 



WHATS NEW �

Digita l Research introduced 
GEM Paint and GEM Write. 
a pair of programs that will 
be bundled with GEM Desk­
top in a package called the 
GEM Collection. 

GEM applications feature 
drop-down menus. windows. 
and icons. They run on the 
IBM PC and its compatibles. 

GEM Desktop replaces 
operating-system commands 
with a visual interface. It 
produces a graphics repre­
sentation of desktop func­
tions. including floppy disks. 
a wastepaper basket. and 
file folders. You use your 
mouse or a few keystrokes 
to open files. run programs. 
and execute other operating­
system commands. As many 
as six Desktop accessories. 
such as a clock or a calcu­
lator. can run with other 
GEM applications. 

GEM Draw is a graphics 
editor that produces organi­
zational charts. flow charts. 
logos. and a variety of pic­
tures. It comes with a library 
of predesigned graphics that 
you can integrate into your 
work. You can also use it to 
edit and augment graphics 
and charts produced with 
GEM applications. 

The GEM Collection is 
made up of GEM Desktop. 
GEM Paint. and GEM Write. 
GEM Paint is a graphics­
design tool. while GEM 
Write. said to be a full­
function word processor. lets 
you merge graphics from 
other GEM applications with 
written reports. 

The GEM Collection is due 
to be released this month 
for $199. GEM Desktop is 
$49.95. Until August 31. 
GEM Draw will be priced at 
$149: after that it's $249. 
Contact Digital Research 
Inc.. POB ORI. Monterey. CA 
93942. (800) 443-4200: in 
California. (408) 649-3896. 
Inquiry 607. 

Ericsson's Portable PC has a plasma display. 

Portable Has 
Plasma Display 

E ricsson says that its Por­
table PC's plasma dis­

play lets you view on-screen 
information from any angle 
no matter what amount of 
ambient light is present. 
This claim is based on the 
fact that plasma-display 
technology generates its 
own light rather than reflect­
ing light as liquid-crystal 
technology does. The dis­
play resolution is 640 by 
400 pixels. and its format is 
80 columns by 2 5 lines. 
comparable to an 11-inch 
CRT screen. 

A 360K-byte. half-height. 
floppy-disk drive is built into 
the Portable PC. as are ports 
for serial and parallel inter­
faces. It comes with 2 56K 
bytes of RAM and a detach­
able keyboard. The Intel 
8088 serves as the central 
processor, and the Portable 
PC operates on either 110­
or 2 20-volt currents. It 
measures I 2Ys by 1515 by 4lh 
inches and weighs I 5. 
pounds. 

User memory can be ex­
panded by 2 56K bytes, and 

a 512 K-byte solid-state disk 
will further increase storage 
capacity. You can install a 
40-character-per-second ther­
mal ribbon-transfer printer 
with graphics capabilities: it 
adds 2 pounds to the 
overall system weight. 

An expansion box de­
signed to accommodate 
add-in boards marketed for 
the IBM Personal Computer 
is another option. An inter­
nal 300/1200-bps modem 
will soon be available. With 
keyboard and plasma dis­
play. the basic Ericsson Por­
table PC is $2995. Contact 
Ericsson Inc .. Greenwich Of­
fice Park I. POB 2522. 
Greenwich. CT 06836-2 522. 
Inquiry 608. 

HP Touchscreen II 

H ewlett-Packard's 
'lbuchscreen II Personal 

Computer is compatible with 
existing 'lbuchscreen prod­

ucts and comes with a vari­
ety of storage and communi­
cations options designed to 
address a range of needs. 

The Touchscreen II has a 
12-inch display screen and 
four accessory slots that 
offer a wider choice of 
memory and communica­
tions cards than its prede­
cessor's 9-inch screen and 
two expansion slots. The 
display format is 80 by 27. 
HP 2623 terminal emulation 
is built in. and VT-100 and 
IBM 3276/3278 emulation 
are optional. 

An 8-MHz 8088 serves as 
the 'lbuchscreen H's central 
processor. Standard hard­
ware includes 2 56K bytes of 
RAM expandable to 640K 
bytes. 160K bytes of ROM. 
an HP-HIL interface. one 
RS-232C port. and one port 
that can be configured for 
either RS-232C or RS-422. 

The Personal Applications 
Manager (PAM). a shell over 
the MS-DOS 2. I I operating 
system. simplifies use by 
eliminating the need to 
memorize system or pro­
gram commands. Eight on­
screen command keys also 
simplify operation. 

You can add networking 
and communications to the 
Touchscreen II. An extended 
110 accessory provides for 
communications between 
the Tuuchscreen II and the 
HP Portable and offers a 
Centronics-type parallel in­
terface. Some other options 
are a touchscreen. mouse. 
and graphics tablet. 

A Touchscreen II with two 
71 OK-byte floppy-disk drives 
is $3545. A IQ-megabyte 
system with a single floppy 
drive is $4 770. With one 
floppy and a 20-megabyte 
Winchester. it's $ 5 5 70. All 
floppy-disk drives are 
3 lh-inch microfloppies. The 
touchscreen interface is 
$300. Contact your local 
Hewlett-Packard dealer. 
Inquiry 609. 

(continued on page 470) 
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-Full graphics window management. 

The industry sllndard. Wilh more lhan 250,000 users worldwide Turbo Pascal is lhe induslry's de laclo s1andard. 
Turbo Pa scal is praised by more engineers, hobbyisls, sludents and professional programmers lhan any other development 

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

Jeff Ountemann. PC Magazine: "language deal of the century . . . Turbo Pascal: It ietroduces a new 
programming environment and runs like magic" 

Owe Garland, Popular Computing: "Most Pascal compilers barely lit on a disk. but Turbo Pascalpacks an editor. compiler. linker. 
and run-time library into just 29K bytes of random-access memory" 

Jiff"/ Pourne/18, BYTE: 'What I think the computer industry is headed tor: well documented. standard, plenty of goad features, 
and areasonable price." 

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

High resolution monochrome graphics for the IBM PC and the Zenith 100 computers 
Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give evEI1 abeginning programmer 
the expert's edge. It's acomplete library of Pascal procedures that include: 

-Tools that will allow you to draw and hatch pie charls, bar charls, circles, reclangles and afull range of geometric shapes. 
-Procedures that will save and restore graphic images to and from disk. 

-Funct ions that will allow you to precisely plot curves. 
-Tools that will allow you to create animalion O( solve those difficult curve fill ing 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 commenled source code on disk ready to compile! 

Searching and sorting made simple 

The perfect complement to Turbo Pascal. tt contains: Turbo-Access, a powerful implementation of the state-of-the-art B+lree ISAM 
lechnique; Turbo·Sarl, asuper efficienl implementation of the fastest data sorting algClfithm, "Quicksort on disk". And much more. 

Jerry Pournelle, BYTE: "The tools include aB+tree search and asorling system; I've seen stuff like this, but nol 
as well thought out. sell for hundreds of dollars." 

Remember, no royalties! 

From Start to 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 °' another 
programming language, Turbo Tutor will take you step by step 
through topics like data structures and pointers. If you're an expert. 
you'll love the seclions delailing subjects suchas "how to use assem­

bly language routines wilh your Turbo Pa scal 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. 

$34.95 

'So.ttwarn Newest Direction 
4585 Scotts �V�a�l�l�~ Drive 
Scotts �V�~�l�l�~� CA 95066 
TEl::EX. V2373 





Borland DoesItAgain: �
SuperKey $69.95 �

Sure, ProKey™ is anice little program. But when the people who brought you 
Turbo Pascal and SideKick get serious about keyboard enhancers, you can 

expect the impossible ... and we deliver. 
SuperKey 
ProKey �~� 

�i�-�-�-�-�-�-�-�-�~�.�.�.�.�.�.�.�.�.�.�.� 

ALL FEATURES RESIDENT N RAM AT ALL TIMES 

RESIDENT PULL-DOWN MACRO EDITOR 

RESIDENT FILE ENCRYPTION 

PRDKEY COMPATIBILITY 

DISPLAY PROTECTION 

·ABILITY TO IMPORT DATA FROM SCREEN 

PULL-DOWN MENU USER INTERFACE 

CONTEXT-SENSITIVE ON-LINE HELP SYSTEM 

DISPLAY-ONLY MACRO CREATION 

ENTRY AND FORMAT CONTROL IN [)\TA FIELDS 

COMMAND KEYS REDEFINABLE "ON THE FLY" 

PRICE 

NO �

NO �

NO �

Sony ProKey ·! 
Superb software at reasonable prices! 
There is much more to SuperKey. Maybe the best 
reason to buy SuperKey is that it is aBorland \
International Product. Each one of our products �
is the best in its category. We only believe in �
absolutely superb software at reasonable prices! � \ 
An offer you can't refuse. 
Whether you are aProKey user or you've never used a 
keyboard enhancer before, your boat has come in. You can \
get your copy of SuperKey at this irresistiblrtprice. · · 

Get your PC aSuperKey todayl 
SuperKey is available now for your IBM PC, XT, AT, jr. and truly \ 
compatible microcomputers. 

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

Total ProKey compatlblllty. Every Prokey Maero file may be 
used by SuperKey without change so that you may capitalize on 
all the precious time you've invested. 

Now your PC can keep a secret! SuperKey includes a resident 
file encryption Sl}Stem that uses your password to encrypt and 
decrypt files, even while running other programs. Two different 
encryption modes are offered: 
1. Direct overwrite encryption (which leaves the file size un­
changed) for complete protection. At no point is a second file 
that could be reconstructed by an intruder generated. Without 
your secret password, no one will ever be able to type out your 
confidential letters again! 
2_ COM or EXE file encryption which allows yuu to encrypt a 
binary file into an ASCII file, transmit it through aphone line as a 
text file and tum it back again into an executable file on the 
target machine (only of course if your correspondent knows the 
secret password!). Now, you will even be able to secretly ex­
change programs through Public Bulletin Board Systems or 
services such as CompuServe. 

Totally memory resident at all times, gives SuperKey the ability �
to create, edit, save and even recall new or existing macro files �
anytime, even while running another program. �

Pull down macro editor. Finally, a sensible way to create, edit, �
change and alter existing macro definitions. Even while using �
another application, a simple keystroke instantly opens a �
wordprocessor-like window where you're allowed to see, �
edit, delete, save and even attach names to an indi- �~� �
vidual macro or file of macros, and �
much more. �

• • I 

' 1 �
�S�a�f�t�w�~�I�S�'�s� Newsst Dlrsctian 
4585 Scotts V..1/6)' OnveI BORlAnD Sctitfs �V�.�.�1�1�~� C4 95066 

172313INTERNATIONAL mEX ­

IBM is a regislll'ld tradernl111: of lntematklnal BuSi'ness Machine Corocption. P1t1Key is 1t11demark �
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A·S·K B·Y·T·E �

Conducted by Steve Ciarcia 

SPEED UP A MICRO 
Dear Steve. 

I hope I am not asking for the moon. but 
how does one speed up a micropro­
cessor? Will doing that cause problems in 
the operation of the computer? 

A. C. POSADA 

Charlottesville. VA 

Microprocessor instructions require a 
specific number of cycles to execute. 
These cycles are timed by a system clock. 
and the speed of the computer is a direct 
function of the clock frequency. Increas­
ing the frequency of the system clock. 
simply by changing a crystal or divider 
circuit. will increase the overall execu­
tion speed. but there are some limita­
tions. 

The microprocessor chip itself has a 
speed limitation. so when the clock fre­
quency is increased, often a higher-speed 
version must be used. This is usually what 
the letter at the end of the chip number 
signifies. 

The memory chips are also affected by 
speed and must be replaced with faster 
versions. Otherwise. additional wait 
states. which reduce some of the benefits 
of the increased speed, will be needed. 
Some of the peripheral driverchips may 
become speed-limited. also reducing the 
overall throughput.-Steve 

65816 ATARI? 
Dear Steve. 

I have been considering upgrading my 
Atari 800 by installing a 65816 chip in 
place of the 6502. According to the adver­
tisements. t\le chip is software- and hard­
ware-compatible with any machine using 
a 6502. The lure of a 16-bit processor able 
to directly address 16 megabytes is hard 
to resist. but I am worried. 

If the chip from Western Design Center 
is all that it is claimed to be. why isn't 
everybody installing it instantly? 

)AMES E. RAINEY 

Coos Bay, OR 

The new 65816 microprocessor chip 
has a 6502 emulation mode. In this 
mode. it is pin- and software-compatible 
with the 8-bit 6502 that is used in your 
Atari 800. 
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When used to its full capability. ad­
dressing 16 megabytes requires a 24-bit 
address bus. The 65816 handles the extra 
8 address bits by multiplexing them with 
the data bus. On one halfofa clock cycle, 
the pins are used for address lines: on 
the other half cycle. for data lines. This 
multiplexing requires additional circuitry, 
which is not readily adaptable to your 
Atari. This is why it has not become wide­
ly used. 

A complete description of this new 
chip can be found in the August and 
September 1984 issuesofBYTEina two­
part article by Steven P Hendrix. "The 
65816 Microprocessor. "-Steve 

HALF-INCH TAPE BACKUP 
Dear Steve. 

I've been frustrated for a long time 
because most microcomputer manufac­
turers don't offer Vi -inch tape drives as an 
optional accessory. The only one I know 
of that does is Wicat. 

Most of them offer !4-inch streamer tape 
for backing up hard disks. but Vi -inch tape 
would seem to be an ideal bridge over a 
wide gap between many mainframe sys­
tems and micros. For instance. my firm. a 
nonprofit organization. maintains a large 
mailing list with a data-processing service. 
I've spoken to the people there. and they 
have neither floppy-disk nor modem capa­
bilities. The only way they can communi­
cate is via Vi-inch tape. I have gone the 
route of transferring from tape to floppy 
disk. but that is cumbersome and expen­
sive (not in principle. but in practice); few 
firms offer this service. at least in this area. 
We could save a lot of money (in key­
boarding time and errors) if we could write 
Vi -inch tapes. 

I've resisted purchasing the !4-inch 
streamer-tape unit that Molecular. the 
manufacturer of one of our computers. of­
fers because a Vi-inch tape drive would 
allow me to easily back up my hard disk 
a11d communicate with the big fellows. 
assuming enough compatibility were built 
in. I assume the larger tape drive would 
cost two or three times as much as the 
smaller ones do. but it would be worth it 
to gain both the larger capacity and abili­
ty to communicate. 

Do you know of anyone offering a solu-
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tion to this problem or planning to ad­
dress it? Would a controller have to be 
built for each type of micro. or could 
something be set up to run from a serial 

•J\:·1 . 

port? .... 
, '· STEVE GOLDFIELD 

San: Francisco. CA 

Overland Data Inc. sells a9-track tape 
controller for the IBM PC. It is capable 
of reading and writing industry-standard 
!12-inch tape and is compatible with most 
9-track formatted tape drives. It operates 
with tape-drive speeds up to /20inches 
per second and allows data transfer at 
rates up to 192,000 bytes per second. It 
sells for $880 and can be purchased from 
Overland Data Inc .. Suite A. 5644 Kearny 
Mesa Rd.. San Diego, CA 92111 , (619) 
57/-5555.-Steve 

TALL ORDER 
Dear Steve. 

I make my living writing software. and 
my only exposure to hardware has been 
through building several Heathkits. I would 
like to build a computer system from 
board level. since it would enable me to 
create a system to suit my needs. Also. it 
would probably be cheaper than purchas­
ing a Heath H-100. for example. Just about 
all I know hardware-wise is the difference 
between an S-100 bus and a DB-25 con­
nector-I could not tell you the difference 
between a switching and nonswitching 
power supply. 

How hard is it to get an operating sys­
tem/software for a machine that I put 
together myself? What are other major ad­
vantages and disadvantages that I should 
be aware of? Can you recommend some 
books that can get me up to speed with 
hardware? 

JEFFREY SHULMAN 

Highland Park. NJ 

Building your own computer from 
scratch is quite different from assembling 
Heathkits. If you want to get some idea 
of the scope of the job of designing and 
building a computer with capabilities on 
the order of the H-100, read my articles 
on the MPX-16 in the November and 
December 1982 and January 1983 issues 

(continued) 
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THE AT&T PC. �
THE COMPUTER WITH �
THE FUTURE BUILT IN. �

Before you buy a personal com­
puter for your business you should 
ask yourself two essential questions. 
One: What do you need today? Two: 
What will you need tomorrow? 

The AT&T PC 6300 is the answer 
to both. 'Ibday, you'll get a high per­
formance computer that's competi­
tively priced. A computer that not 
only runs the broadest selection of 
software available, but has the power 
and speed to make the most of it. A 
computer with superb graphics in 
monochrome or color. And a high reso­
lution screen that's easy on the eyes. 

For tomorrow, you'll get a com­
puter with the future built in. With its 
modular architecture and seven expan­

sion slots, it's ready now to work with 
future technology, and meet your 
future needs. From additional power 
to multi-tasking capabilities, even to 
features yet to come, it can be easily 
enhanced as time goes by. 

That's a commitment from AT&T. 
And the AT&T PC, the computer with 
the future built in. 

For more information, call your 
AT&T Account Executive, visit an 
authorized AT&T dealer, or call 
1-800-247-1212. 

--
-

Inquiry 41AT&T �
The right choice. 
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of BYTE. You could build that yourself 
and save some money; but I recommend 
that you buy the circuit board. Wire­
wrapping a project such as this is not 
recommended. 

If you want to start with something 
more modest to learn something about 
microcomputers. you could build The Lit­
tle Board from Digital Research Com­
puters (POB 461565, Garland. TX 75046) 
or any of the other sma/J computer sys­
tems advertised in the back pages of 
BYTE. 

A practical, though not the least expen­
sive. way to build a computer to meet 
your requirements is to assemble an 
S-100 system using commercially avail­
able boards. You can build your own 
special-purpose cards using the S-/00 
prototyping boards. and many of the 
common functions like serial 110. video, 
and prirter-mterface boards are available 
in kit form. The book Interfacing to S-100 
IEEE 696 Microcomputers by Sol Libes 
and Mark Garetz (Osborne!McGraw-Hi/J) 
gives good information on interfacing to 
things such as memory and 110 for the 
S-100. and in a general way for most 
computers. 

Operating systems like Digital Re­
search's CPIM and Microsoft's MS-DOS 
are readily available. either directly from 
the manufacturer or from computer 
stores and advertisers in BYTE.-Steve 

STICKY KEYS 
Dear Steve. 

I would appreciate any advice you might 
give on remedies for sticking keys. I have 
found them to be a minor but distracting 
problem on my Tl Professional computer. 
and. after consulting with friends who use 
other micros. I think the problem is fairly 
widespread. Is it possible to apply a dry 
lubricant or a leflon spray on key 
mechanisms without interfering wi th elec­
tronic circuitry? 

A second question has to do with clean­
ing the magnetic heads of floppy-disk 
drives. There seems to be no consensus 
about the use or the frequency of use of 
cleaning kits. Can you offer an opinion? 

RICHARD S. MOORE 

Huntsville. AL 

Sticking keys can be a real 'nuisance. 
and a spray lubricant may or may not be 
effective. One of the main causes of the 
sticking or binding is an interference be­
tween the key plunger (the stem under 
the key top} and the switch housing. 
Often. the clearance between these parts 
is very sma/J to preclude dust and dirt 

from entering, but some dirtparticles can 
cause binding. In this instance. a control 
cleaner (available at most electronic 
supplystores) or some alcohol may suc­
cessfu/Jy flush away these parUcles. 

Swelling of the plastic is another cause. 
but lubricants have Iittle effect sinee they 
are quickly scraped away. A Teflon spray 
or control cleaner can be tried. but re­
placement of the switch is often the final 
solution. 

Disk-drive cleaning kits should be used 
as required and not as regular mainte­
nance. These kits are abrasive and will. 
aver a period of time, damage the read/ 
write head of the drive. The in-out mo­
tion of the head on the rotating disk pro­
vides a self-cleaning acUon for most con­
taminants. Frequency ofuse wi/J depend 
mainly on the quality of the disk medium. 
Some brands seem to have more loose 
oxide than others. As a general rule. use 
a disk-cleaning kit when an occasional 
read error is noted-Steve 

BIGGER BUFFER 
Dear Steve. 

I own a Dynax DX-15 printer with a built­
in 3K-byte buffer that is expandable to SK 
bytes. This additional 2K bytes hardly 
seems worth fooling with. Is there any way 
this internal buffer can be expanded to 
something more worthwhile. such as l 6K 
bytes or more. without radical surgery? It 
seems to me that since the buffer is al­
ready present it shouldn't be too compli­
cated to expand it to 64K bytes Yes or no? 

Thank you for any suggestions you have 
that might make my Dynax more useful 
or save it from needless slaughter. 

GERRY L. llJRNER 

Quincy; IL 

I have no circuit data for the Dynax 
printer. so I am unable to determine if 
it is possible to expand the buffer beyond 
the 5K bytes that Dynax provides. It is 
a function of the address decoding that 
is utilized. Since the control-program and 
character-generator ROMs require a sub­
stantial amount of the controller's ad­
dress space. it is doubtful that 64K bytes 
ofmemory can be obtained. Even if com­
patible memory chips of higher capaci­
ty could be used. decoding limits may 
cause the controller to ignore anything 
over the 5K-byte limit. 

If you need more buffer space, con­
sider one of the external buffers 
(spoolers) like the Microfazer from 
Quadram Corp. or the Spoo/164 or 
Spool/64SP from Apparat Inc. These pro­

(continued) 
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Tired of writing line after line of source code just to create effective screen displays and error-proof data handling? 
Then use TURBO SCREEN'S Editor to create the screens, the Collator to define a list of screens ... 

and then relax "tor a few seconds while the Generator writes the code! .. 
:TURBO SCREEN™ 

• 100 Fields per screen, and up_ to 80 screens In your application. 
• One screen or elghty, -the size of you rx program doesn't change. 
• � 110 field types of: · 

Real, Integer, String, Character, Boolean. 
• "Bullet-proof" data entry. · 

• � Create Window-Style overlays or Full-screen pictures In • 
CP/M"' MS-Dos·' or PC-DOS_. . . 

• � Supports video attributes for your terminal. And YES, If you 
have an RGB monitor, you can create screens in COLOR on 
your IBM PC or true compatlble. · 

• A SINGLE LINE of source code i(lvoklng TURBO SCREEN'S 
"display" procedure controls: � • �

-picture selection �
-output to screep, printer, or disk �
-1/0 field update �

PASCOM · 

• � TURBO SCREEN™ Is completely menu-driven and includes a 
·· � built-In Screen Editor, Collator, and Generator, eacti called · 

up with a single keystroke! 
• � ADVANCED EDITOR: 

-� Turbo Pascal• -like commands Include: 
-Block commands for copy, fill, exchange, erase. 
-Draw lines' in any direction with any character. · 
-Supports IBM color" monitor and graphics characters. 

• FAST-Generates code for 20 screens In about 60 seconds! 

• � DISK UTILITIES built-in: 
-directories 
-erase files 

• � REQUIRES: 
- Turbo Pascal any version 
-80x24 or larger video screen 

• � AVOID software " bottlenecks !" 

Start letting TURBO SCREEN™ write your 1/0 source code today! 

, j v/S4· I • .ONLY-Call TOLL-FREE: 1-800-243-1849COMPUTING �
23611 Chagrin Blvd., Suite 101 ' Inside Ohio call 1-216-292-8745 (Lines Open 24 hours, 7 days) 

Cleveland, Ohio 44122 
Computer System: ___ 8-bit 16-bit 

Check TURBO SCREEN™ Operating System: CP/M80 ___ PC-DOS 

Money Order 

Visa 

package 
Plus Ship. 
(UPS) 

Total 

$49.95 

5.00 

$54.95 

Computer Model: 

Name: 

___ CP/M86 MS-DOS 
__________ Disk Format: __________ 

Master Card _____ 
Address: 

Card# --------------­ City: - ---------------State-----. Zip ______ 

Exp. Date: Telephone: 

Ohio residents add6'1z % sales tax. Outside U.S.A. add$20.00 U.S. Dealer Inquiries Welcome. 

'Turbo Pascal is a trademark of Borland International. IBM is a trademark of International Business Machines. MS·DOS is a trademark of Microsoft. CPIM Is a trademark of Digital Research. 
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