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Or a compact Apple II. As in IIc. 

Just visit your friendly authorized 
Apple dealer. 
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improvement you'd like. Ilk 
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Right from the pages of our 
catalog, we can deliver 68000 -based 
supermicro systems to match virtu- 
ally any application. 

Including yours. 
Here's how. 
Built on the IEEE -696 (S -100) 

bus, Cromemco systems offer up to 
21 board slots. And a family of 35 
boards -CPU, memory and special- 
ized I/O -to fill the slots any way 
you choose. 

At the heart of each system is our 
68000 /Z -80 dual processor. Backed by 
as much as 16 Mb of error -correcting 
RAM. Full multi- tasking capability. 
I/O to handle up to 16 terminals. 

And that's just the beginning. 
You can select single or dual 

floppies, 51/" or 8" A 50 Mb 51/" 
Winchester hard disk. And a nine - 
track tape drive. 

We can accommodate your 
taste for the exotic, too. With boards 
like our SMD interface that sup- 
ports up to 1200 Mb of disk storage. 
A fast floating -point processor. A 
color graphics interface. A TV camera 
digitizer. An IEEE -488 bus interface. 
Communications. And more. 

! 

&Y!; I1 
Then, if you're designing a dis- 

tributed processing system, you'll 
want to take a look at our C -10 per- 
sonal computer. The Z- 80-based C -10 
can serve our 68000 -based systems 

as a powerful intelligent workstation 
in a distributed processing mode. Or 
as an independent personal computer 
with its own floppy storage. 

That brings us to software. It 
starts with CROMIX/ our UNIX" -like 
operating system that you're free to 
tailor to your application. 

CROMIX can execute both 
68000- and Z -80 -based programs. So 
right along with your 68000 -based 
packages, your system will accommo- 
date a wide selection of CP /M®soft- 
ware written for the Z -80. 

And our high -level language 
support is second to none. From a 
68000 Macro Assembler. To 68000 
FORTRAN 77, PASCAL, GSA -certi- 
fied high -level COBOL, C and BASIC. 

MMUIZY 
1)latrrv 
AqpAESSAV .. 

f; 46 A'0 

You see, when we say, "Just tell 
us what you need;' we're not kidding. 

You won't find another family of 
68000 -based microcomputers that 
can fit your needs as exactly as ours. 

So if you're in the business of 
providing specialized computing solu- 
tions, you really should be doing 
business with Cromemco. 

For a copy of our Systems 
Catalog, contact: Cromemco, Inc., 
280 Bernardo Avenue, P.O. Box 7400, 
Mountain View, CA 94039. 
(415) 964 -7400. 

In Europe: Cromemco GmbH, 
6236 Eschborn 1, Frankfurter Str. 33.35, 

P.O. 5267, Frankfurt Main, Germany 
or Cromemco Ltd., 
The Cambridge House, 

178 -182 Upper Richmond Rd., 
Putney, London SW15 England. 

Cromcmco' 
'Cromemco and CROMIX are registered trademarks of Cromemco, 
Inc.' UNIX is a trademark of Bell Laboratories.CP /M is a registered 
trademark of Digital Research. ©1983. Cromemco, Inc. 
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EDITORIAL 

WHAT MAKES PERSONAL 
COMPUTERS SPECIAL? 

People sometimes ask me why there's 
so much fuss about personal com- 
puters. Now that there are millions of 
them in the hands of ordinary people, 
personal computers are, in a sense, 
commonplace. Even enthusiasts may 
forget that personal computers are very 
special indeed. We would enjoy them 
even if they lacked practical applications 
and never overcame the digital indif- 
ference so often characterized as un- 
friendliness. To put personal computers 
in perspective, we should compare 
them with such earlier cultural water- 
sheds as the printing press, the in- 
dustrial Revolution, and the automobile. 

Because it made the production of 
books far more efficient, the printing 
press made it possible for more people 
to learn more than ever before. But 
while the printing press gave creative 
work a wider audience and eliminated 
the drudgery of scribes, Gutenberg's 

technology did not directly enhance the 
creativity of the people who wrote 
books. 

The Industrial Revolution made the 
production of goods far more efficient 
than ever before. The efficiencies of 
mass production made possible the ac- 
cumulation of great wealth. Unfor- 
tunately, mass production also brought 
about cultural impoverishment of many 
workers. The assembly line deprived 
workers of the creativity that belonged 
to craftsmen -the stamp of individuali- 
ty that went with good handwork. The 
Encyclopaedia Britannica puts it this way: 
"...the discipline of the factory (a 

discipline often imposed by strangers), 
the remorseless monotony of many of 
the tasks, and the physical hazard and 
discomfort of some of the new pro- 
cesses took a heavy toll:" Few would 
deny that the Industrial Revolution was, 
on balance, a good thing. But it did ex- 
act a great human price. 

The automobile changed society for 
all time by broadening the experience 
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of millions of people. The ability to 
travel quickly and widely enabled peo- 
ple to see more of the world and to 
judge it for themselves. The auto - 
mobilé s influence resembled that of the 
printing press; while widespread book 
publishing extended knowledge, the 
mass production of automobiles ex- 
tended experience. With broadened ex- 
perience came wider choice in place 
and type of work. But the automobile 
did not directly enhance creativity; 
furthermore, the automobile was pro- 
duced by the dehumanizing assembly - 
line methods introduced by the In- 
dustrial Revolution. 

The personal computer disseminates 
knowledge, as the printing press did; in- 
creases productivity, as the Industrial 
Revolution did; and broadens ex- 
perience, as the automobile did. In 
many applications, personal computers 
also reduce drudgery such as needless 
retyping and recalculation. 

What sets personal computers apart, 
however, is their ability to enhance the 
creativity of the individual. They have 
justly been called "mind appliances" 
and "thought amplifiers:" They can help 
us manipulate information and ideas 
with remarkable freedom. Rather than 
forcing us all to work alike under the 
supervision of strangers, personal com- 
puters will let us develop our own 
unique ways of working. Rather than re- 
quiring personal sacrifices to achieve 
greater social goals, personal com- 
puters will contribute to the achieve- 
ment of social goals by enriching the 
lives of individual persons. Programs 
like Bill Budge's Pinball Construction Set, 
Bill Atkinson 's MacPaint, and Warren 
Robinett's Rocky's Boots offer glimpses 
of things to come. 

Will personal computers make us all 
geniuses or saints? No. But they will 
help us make the most of ourselves. 
That is ample reason for regarding per- 
sonal computers as far more than just 
another major consumer item. 

-Phil Lemmons, Editor in Chief 



Wordstar' Wordprocessing and SuperCalc 3" Integrated Spreadsheet now included Free with all Seequa computers. 

SEEQUA 
SHOWS YOU 

HOW TO 

GETAN 
IBM PC 

FOR JUST 
$1995. 

BUY A CHAMELEON 
BY SEEQUA 

The Chameleon by Seequa does everything an 
IBM PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM soft- 
ware like Lotus ®1 -2 -3" and dBase ll.® 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 
Chameleon's similarities to 
the IBM that should interest 
you. Its advantages should, 
too. The Chameleon also has 
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The Chamele 

an 8 bit micro- 
processor that lets you run 
any of the thousands of CP/M -80® 
programs available. It comes complete with two of 
the best programs around, Perfect Writer" and 
Perfect Calc." It's portable. And you can plug it in 
and start computing the moment you unwrap it. 

So if you've been inter- 
ested in an IBM personal com- 
puter, now you know where you 
can get one for $1995. Wherever 
they sell Chameleons. 

on by 

SEEQUA 
COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton, MD 21113 

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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THANKS TO COMPUSERVE'S 
CB SIMULATOR, 

"DIGITAL FOX"ACCESSED "DATA HARI "AND 
PROCEEDED TO AN "ALTARED" STATE. 

The CB Simulator, where 
CompuServe Subscribers can 
Access Friends and Influence 
People on 72 Different 
Channels. 

Just pick your handle and get 
on line. From math to matrimony, 
there's always someone out there 
who speaks your language. Friends 
from all over the U.S. and Canada are 
at it 24 hours a day. Talking tech or 
just having fun. And if you've got a 
secret, just use the CB Scrambler. 

That'll fool the " lurkers;' those CB 
"see it ails" who get their kicks 
by watching. Or you can always use 
the private talk mode for guaranteed 
one- to-one conversation. 

The CB Simulator is just one 
of CompuServe's many electronic 
communications options that 
include a National Bulletin Board, 
Professional Forums and Electronic 
Mail. Plus, there's a world of on -line 
information and entertainment all 
for the price of a local phone call 
plus connect time. 

You can access CompuServe 
with almost any computer and 
modem, terminal or communicating 
word processor. 

To receive your illustrated 
guide to the CompuServe Information 
Service and learn how to subscribe, 
call or contact: 

CompuServe 
Consumer Information Service. P.O. Box 20212 
5000 Arlington Centre Blvd.. Columbus. OH 43220 

800- 848 -8199 
In Ohio call 614 -457 -0802 

An HSR Block Company 
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MICROBYTES 
Staff - written highlights of late devebpments in the microcomputer industry. 

AT &T Unveils Microcomputer 
AT &T Information Systems introduced its long -expected IBM- compatible microcomputer in 
late June. The AT &T PC 6300, made by Olivetti, includes an 8 -MHz 8086 processor, 640 by 
400 color graphics, 128K bytes of RAM, serial and parallel ports, two 360K-byte floppy -disk 
drives, a clock/calendar, MS -DOS 2.11, and seven additional expansion slots for $2810. A 
10- megabyte hard -disk version is $4985. AT &T also announced that its 3B2 and 3B5 series 
of UNIX computers would be available through retail channels and introduced many pro- 
grams that run on the machines under UNIX System V. The AT &T PC does not use UNIX. 
AT &T also announced dot -matrix and daisy-wheel printers. 

AT &T also introduced the Information Systems Network, a local -area network designed to 
link from 200 to 1920 computers. ISN uses standard twisted -pair wiring and transfers infor- 
mation at a speed of 8.64 megabits per second, using a proprietary "perfect scheduling" 
system. It costs from $400 to $500 per node. AT &T said it will announce a smaller network 
later this year. 

Morrow and Visual Add UNIX-Based Multiuser Systems 
Morrow, which last month introduced an IBM PC- compatible portable computer, has now 
unveiled 7Yicep, a 68000 -based multiuser S -100 bus computer that uses the UNIX System V 
operating system. Morrow's new machine includes 512K bytes of RAM, a 16- megabyte hard - 
disk drive, one floppy -disk drive, and a four -user capacity for a base price of $9000. The 
system can be expanded to include up to 2 megabytes of RAM, four 34- megabyte hard 
disks, four floppy disks, and eight users. 

Visual Technology Inc. was expected to unveil an 80286 -based multiuser system that uses 
the XENIX operating system. With 512K bytes of RAM, a 19- megabyte hard -disk drive, a 
streaming tape drive, and ports for six users (expandable to 16), the system will be priced 
in the $10,000 to $15,000 range. Visual hopes to sell the system both through retail chan- 
nels and to other manufacturers. 

Polebrook Computer Systems, Peterborough, England, says it has completed development 
of a 68000 -based UNIX system that it says will retail for about $2750 with a 10- megabyte 
hard -disk drive and 256K bytes of RAM. Polebrook is seeking a company to market the 
system both in the U.K. and the U.S. 

IBM Speculation 
IBM attended the June meeting of Committee SC -156 of the Radio Technical Commission for 
Aeronautics, which is studying potential hazards to airplanes by portable computers. This 
has fueled speculation that a battery- powered IBM portable may be in the works. SC -156 
will meet again September 18 -19. 

Epson Brings PX -8 Notebook Computer to U.S. 

Epson America Inc., Torrance, CA, announced the Geneva PX -8, the notebook computer its 
parent company showed at the Hannover Fair in West Germany earlier this year. The PX-8 
includes an 8 -line by 80- character LCD, microcassette tape drive, a Z80- compatible 
microprocessor, and the CP /M 2.2 operating system. MicroPró s ROM -based Portable Word- 
Star, Portable Calc, and Portable Scheduler are bundled with the PX-8, which will retail for 
$995. An optional battery -powered 31/2-inch disk drive will be available for $599. Epson will 
also offer a 300 -bps modem, a printer, and 64K- and 128K byte memory- expansion units. 

Tektronix Announces Color Ink -jet Printer 
Tektronix introduced the 4692 Color Graphics Copier, a color ink -jet printer with a resolu- 
tion of 154 dots per inch. The 4692 can be used with Tektronix color -display terminals or 
with the 4510 Color Graphics Rasterizer, which uses an RS -232C interface to link to other 
computers. The 4692 Copier will be available in October for $5995; the 4510 Rasterizer will 
be priced from $4495 to $9995, depending on memory. 

(continued) 
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M ICROBYTES 

Uniform Software to Run PC -DOS Software Under UNIX 

Uniform Software Systems Inc., Santa Barbara, CA, has announced the Connector, a pro- 
gram that allows any MS -DOS or PC -DOS software to run under UNIX. Initially, the Connec- 
tor will be available for PC /1X, the UNIX version sold by IBM, but may be translated for 
other versions of UNIX. The program will be available in September for less than $300. 

Two New Telephone- Management Systems 
Natural Microsystems, Needham, MA, was expected to announce Watson, a $1000 
telephone- management system for the IBM PC, in late July. Watson includes a 300 /1200 -bps 
modem and software to digitize voice messages so the system can be used as a telephone - 
answering machine. Terminal emulation and calendar software are also included. 

Liberty Electronics, San Francisco, CA, announced a voice /data terminal, the Freedom 212. 
The $1295 terminal includes an auto -dial 300 /1200 -bps modem and a built -in 25 -line 
telephone directory. 

NANOBYTES 
Assimilation Process, Los Gatos, CA, has announced the Mac -Daisywheel Connection. This 
$99 program allows Apple's Macintosh computer to print text using a standard daisy -wheel 
printer; an interface cable is included.... Leading Edge Products said it will sell a line of 
"Peanut" IBM PC- compatible computers beginning in late fall.... AST Research is develop- 
ing a PCnet expansion card for the IBM PCjr.... Teknowledge, Palo Alto, CA, has intro- 
duced M.I, an expert -system generator for the IBM PC, priced at $12,500.... Gigabit Logic, 
Newbury Park, CA, has begun shipping 12 logic and counter chips that use gallium arsenide 
(GaAs) instead of silicon. GaAs parts are much faster and more expensive than their silicon 
counterparts.... Faxtel, Toronto, Ontario, is developing software that will allow the Macin- 
tosh to be used as a NAPLPS decoder terminal.... Solutions Inc. has developed Straight 
Talk, terminal software for the Macintosh, to be sold by Dow Jones for $79. Apple was ex- 
pected to introduce MacTerminal in July.... Advanced Storage Technology Inc., San Jose, 
CA, has announced 61- and 103- megabyte half -height 51/4-inch hard -disk drives. In large 
quantities, the 103- megabyte drive sells for $1950.... NEC Information Systems an- 
nounced a 55 -cps daisy -wheel printer, the 8850, for $2500, and three floppy -disk drives, in- 
cluding a I.6- megabyte 51/4-inch and two 31/2-inch models. NEC is also developing a $3500 
6- page -per- minute thermal- transfer printer and a $700 HP- compatible four -color plot- 
ter.... Intel says it is shipping CMOS 256K -byte RAMs. Motorola will begin full production 
late this year.... The Computer Satellite Network hopes to offer cable programming for 
computer enthusiasts by late fall.... Practical Peripherals, Westlake, CA, planned to unveil 
an encryption device at NCC. The Data Encryption System (D.E.S.) 2000, priced at less than 
$500, will attach to the computer's serial port.... Xetec Inc., Salina, KS, will begin shipping 
a dual 31/4-inch disk -drive system for IBM's PCjr entry model. The $800 unit includes a disk 
controller and can add a third 31/4-inch or a 51/4-inch drive.... Kamerman Labs, Beaverton, 
OR, is selling a 10- megabyte hard -disk subsystem for the IBM PC for $895.... Motorola for- 
mally introduced the 68020, a 32 -bit version of the 68000 microprocessor. The CMOS chip 
includes an on -board cache and a coprocessor interface and can run at 16 MHz.... Wang 
has announced a $595 expansion card that it says makes its Wang Professional Computer 
fully compatible with the IBM PC.... Xerox will sell a $795 expansion card linking the IBM 
PC to Ethernet.... Sony will reportedly begin private showings of a compact laser -disk 
read -only memory device late this summer. The drive will use the same technology as 
Sony's audio laser disks.... Keyboard maker Key '[ironic will manufacture a version of 
Display Interface Corporations HiFi Mouse, which uses sound to detect motion and direc- 
tion. It will sell for $65 in very large quantities.... Volition Systems, Del Mar, CA, has 
added a CP /M-68K version of its Modula -2 compiler. The $495 compiler will be available 
next month.... Telos Software Products, Santa Monica, CA, announced FileVision, a $195 
visual database manager for Apple's Macintosh.... Ricoh introduced the LP4120, a $14,000, 
12- page -per- minute laser printer.... Delphax Systems, Mississauga, Ontario, introduced a 
laser printer designed to print up to 1.5 million copies per month. The $70,000 S 6000 can 
print 60 pages per minute. 
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Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800TM Model 855 
printer. So versatile, it combines let- 
ter- quality print, draft -quality print 
and graphics as no other printer can. 
It prints letter -quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 
It prints rough drafts ten times faster 
than daisy wheel printers... faster 
than most any other dot matrix printer. 
Only the TI 855 has snap -in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 
makes them quicker, cleaner, easier 

to access than any other dot matrix 
or daisy wheel printer. 
The 855's pie charts are rounder ... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers... no graphics. 

TheTI 855 
Printer 

The printer for all major PC's 

For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 
So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll -free: 
1- 800 -527 -3500. Or write Texas 
Instruments Incorporated, P.O. 
Box 402430, Dept. DPF 182BY, 
Dallas, Texas 75240. 

TEXAS 4149P 
INSTRUMENTS 

Creating useful products 
and services for you. 

T"OMNI 
800 is a trademark of Tesas Instruments Incorporated 

Copyright © 1984 Teas Instruments Incorporated. 2763 -36 



"Dare to 
TI makes the best software 
perform even better. 
When choosing a computer, there are 
two important things to look for. Who 
runs the best software -and who runs 
the software best! That's why we're staging 
a dramatic country -wide side -by -side 
comparison against IBM" called "Dare 
to Compare." 

Come to a participating dealer and 
take the "Dare to Compare" challenge. 
You'll see first -hand how... 

TI makes software 
faster to use. 
Take a closer look. See how we give you 
more information on- screen than the 
IBM PC? That way you'll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10. Unlike IBM, we give 
you a separate numeric keypad and cur- 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit /delete keys to reduce the 
chance of making mistakes. 

TI makes software 
easier to use. 
TI gives you up to 8 colors 
on- screen simultaneously, 
which makes separating 
the data a lot easier. IBM 
displays only 4. Our graphics 
are also sharper. And easier 
on the eyes. 

N.'LItST gUAIYI'ïs:)i tiALF_S 
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Compare" 
And TI makes it easier to get your data 

on- screen. Our keyboard is simpler -it's 
more like the familiar IBM SelectricTM 
typewriter than the IBM PC keyboard is. 

TI lets you see for yourself. 
Right now, you can "Dare to Compare" 
for yourself at participating TI dealers all 
over the country. Stop in, put both 
machines through their paces using the 
same software titles, and see for yourself 
how the Texas Instruments Professional 
Computer makes the best software per- 
form even better. 

For the name of a participating dealer 
near you, please call TI toll -free at 
1-800- 527 -3500, or write: Texas Instru- 
ments Incorporated, P.O. Box 402430, 
Dept. DCA- 232BY, 
Dallas, Texas 75240. 

1 

INSTRUMENTS 
Creating useful products and services for you. 
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Texas Instruments Professional Computer 

BPS Business Graphics» shown. 

BPS is a trademark of Business 
& Professional Software Incorporated. 

IBM and Selectric are trademarks of 
International Business Machines, Inc. 

Copyright © 1984 Texas Instruments 
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FIND A COMPUTER 
THAT'LL OUTPERFORM OURS 

AND WE'LL GIVE YOU A HERDSTART." 
FREE. 

If you can find a microcomputer, 
equally priced or less, thatll beat only 
half of 10 standard features we've 
selected on our HeadStart Model 512, 
well give you a HeadStart absolutely 
free. How can we make this incredible 
offer? Because looking for a better 
computer than our new HeadStart is 
like looking for a needle in a haystack 
You're more apt to come up with a case 
of hay fever: 

HeadStart is simply the fastest, 
smallest, most powerful business com- 
puter in its class. Period. 

In fact, we're so certain we have an 
unbeatable machine, we're offering 
you this challenge. If, by some incon- 
ceivable circumstance, you should find 
a business computer that is even equal 
to ours, well give you a HeadStart. 
Absolutely Free. 

If you'd like to accept our challenge 
and learn more about this small wonder 
of microcomputer technology we call 
HeadStart, call us or fill out and return 
the coupon. 

You could come up with a free Head- 
Start, which is nothing to sneeze at. 

HERE'S YOUR CHANCE TO WIN 
A FREE COMPUTER AND GET A 
HEADSTART ON THE COMPETITION. 

Intertec, Dept. "HeadStart" 
2300 Broad River Road, Columbia, SC 29210 
Phone: 1-803 -798 -9100 

I accept your challenge. Please send me details 
on how I can beat the HeadStart <PU 512. 

HeadStart sounds terrific. Tell me more. 

Name 

Title 

Company Name 

Phone 

Address 

City 

State Zip 

intertec. 
L J 
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Let us earn your trust 
as we have that of others: 

Goodyear General Motors US Navy Bell Labs 
Conrail Texas A&M University Genera Electric 

and General Dynamics 

List 
PRINTERS 

Our Price 

StarGemini 10X (120 CPS) 5399.00 5289.00 
Star Gemini 15X 549.00 419.00 
Star Delta 10 (160CPS) 549.00 399.00 
Star Delta 15 795.00 589.00 
Star Radix 10 -15 SCALLS SCALLS 
Epson RX 80 (100 CPS) 399.00 289.00 
Epson RX -80FR (100CPS) 499.00 349.00 
Epson FX 80 (160CPS) 689.00 489.00 
Epson LO 1500 (200CPS) 1395.00 1299.00 
Okidata 92P -80 Col. (160CPS) 599.00 429.00 
Okidata 82A -80 Col. 120CPS 349 00 31900 
Okidata 93P -136 Col, 160CPS 999 00 649 00 
Pacemark 2350P- 350CPS 2695 00 SCALLS 
Pacemark 241 OP- 350CPS 2995 00 SCALLS 
Riteman Portable (Epson Compel.) 399 00 279.00 

DAISYWHEEL PRINTERS 
SilverReed EXP 400 399.00 299.00 
Silver Reed EXP 500 16CPS 599 00 459.00 
Silver Reed EXP 550 19CPS 699.00 539 00 
Silver Reed EXP 770 36CPS 1295.00 859 00 
Jukl 8100 18CPS. Bi -dir 599.00 439.00 
Daisywríler 2000 40CPS 1495 00 998 00 

Lohn 1-2-3 
dBase 
Ouickcode 

SOFTWARE 
Thiidx Tank 
Multimate 
PFS 

And Other 

Popular Titles' 

SCALL$ 
and 

SSAVES 

DISK DRIVES FOR IBM PC OR XT 
All Drives Pretested With Complete Instructions. 

Panasonic Halt Heiphts (2 or mare) 279.00 
Panasonic Drive Kit 599.00 

(Complete hardware 6 instructions) 
lardon 100-2 (IBM Standard) 399.00 
Ma/nard -10Mep Internal 139500 

(Hard drive complete kit - software included.) 

159a0 ea. 
329.00 

199.00 
998.00 

VERBATIM DISKETTE SALE 
10 -90 100- Ltd 

SS /DD 1.79 1.59 
DS /DD 2.39 2.19 

MODEMS 
Smartmodem 300 289 00 219.00 
MiCromodem 11e 299.00 229.00 
Smartmodem 1200 699 00 489.00 
Smartmodem 12008 599 00 419.00 
Smartcom 11 SCALLS 

MONITORS 
Amdek 310 -A 230.00 199.00 
Amdek Color II 529.00 459.00 

MEMORY SPECIALS 
Memorychipkit- 64K.20Ons- 9chips 99.00 54.00 

EXPANSION CARDS 
AST 

Six Pac Plus. 64K. S /P/C +S/W 395.00 269.00 
Mega plus II. 64K. 2S /P /C 495.00 269.00 
VD Plus it 215.00 129.00 
Complete AST Line SCALLS 

OUADRAM 
Ouardboard. Expandable 384K 295.00 199.00 
Complete Ouadram Line SCALLS 

HERCULES 
Graphics Card 449.00 339.00 

IBM PC SYSTEMS 
Will configure to your needs 

for PC's, XT's and Jr's. 

Save on complete systems 

Ask for ext. 20 ! 

OUR PRICE COMMITMENT 
MidWest will try in good faith to beat 

any nationally advertised price. 

Call Today! 
1- 800 -423 -8215 
In Ohio 1- 800 -321 -7731 
Information - Ordering 
We accept VISA and MASTERCARD (Add 3 %). 

certified checks. money orders. and COD's. 

liaMid West MicroPerlphvIs 
IDrvision of Inlotei. Inc I 

135 South Springfield St 
SI Pans Ohio 43072 

AD #B -105 
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user friendliness is a noble attempt to take an 
advertising slogan and make it a tool for bet- 
ter program design. 

However. I would like to point out that in his 

example (Standard PC versus Script versus Lisa) 
he uses Script to imply a command that will cor- 
rectly do exactly what a user wants with no ad- 
ditional decisions by the user. Essentially, this 
means that any variation in the task performed 
would require that an entirely new Script be 
produced or the user would be required to 
resort to the underlying command structure. 
Neither of these would be acceptable with Mr. 
Raduchel's assumption that Po= 1.0 (that the 
user will always pick the right action). Therefore 
the Script case is the theoretical maximum - 
that one command is all the user needs to con- 
sider. Mr. Raduchel's results do indicate an ap- 
proachable goal, though -to make frequently 
used sequences available as a single command. 

The inclusion of Script (or macros) into an- 
other command (either Standard PC or Lisa 
cases) seems to be logical. Before looking too 
closely, I would like to define the cases. Stan- 
dard PC is used to indicate a system where the 
user initiates all information transfer. If the user 
wants to move a file but does not remember 
the name or how much room is on the disk, 
he or she must ask for a directory. The Lisa ap- 
proach implies that the system will supply the 
user with the necessary information at the time 
and location it is needed. Although this defini- 
tion is simplified, it describes the fundamental 
difference between Script and Lisa. Windows 
and icons are used in a Lisa -type approach 
because of the large volume of different infor- 
mation displayed at the same time. In essence, 
windows are simply organized groups of infor- 
mation, displayed together and manipulated as 
a unit. And if a picture is worth a thousand 
words, an icon must be worth a dozen or so. 

But both Lisa and Script approaches can sup- 
port macros. Neither approach has any inherent 
limitation to prevent it from taking advantage 
of macros. In fact, UNIX assumes that a shell 
(in effect, macros) will be used in an applica- 
tion environment. I also agree with Mr 
Raduchel that the Lisa approach, if properly 
supported with hardware and consistent 
throughout all applications, will produce higher 
user friendliness than the Standard PC ap- 
proach. Therefore, it would seem logical to con- 
clude that a shell, similar in concept to a UNIX 
shell and optimized for each type of applica- 
tion, coupled with a Lisa -like environment, 
would produce the most user -friendly 
programs. 

J, L, MAHOWALD 
Overland Park, KS 

COMPUTERS AND LAWYERS 

I am a subscriber to. and regular reader of, your 
excellent magazine. I would like to comment on 
Robert P. Wilkins's article 'How Lawyers Can 
Use Microcomputers" (May, page 1601. 

I am a practicing attorney who is knowledge- 
able about office -automation issues and the 
computer marketplace I know Mr. Wilkins's 
works well. He is an acknowledged authority 

and leader in the automation area of the legal 
industry. 

However, we differ philosophically in a key 
area. h his first paragraph, Mr. Wilkins states 
that lawyers do not need to know terms such 
as RAM, bps. "...and other foreign, often un- 
nessary technical terms. All lawyers need to 
know is how computers can improve the effi- 
ciency of a legal practice. 

To the contrary, the road to efficient and 
proper use of computers in law offices must 
start with lawyers and staff members having a 

good understanding of the new buzzwords. 
How else can a lawyer feel confident when walk- 
ing into a computer store? You must know if 64K 
bytes of memory is enough, what disk drives 
are for, whether a hard disk is necessary, what 
programs are for and what they do, etc. There 
is no substitute for this basic education. 

Lawyers are intimidated by this new world and 
knowledge of these words will get things go- 
ing. Mr. Wilkins discussed database -managment 
systems for lawyers, including dBASE II. I am 
told dBASE II is complex and requires a great 
deal of expertise to use. How can a lawyer use 
this product without knowing terms such as bits, 
bytes, etc.? Even using search techniques on 
databases is easier if you understand what a 

database is, how it is compiled and stored, and 
what the rationale is for the search methods. 

Electronic mail also has its tricks and prob- 
lems. The American Bar Association has got- 
ten off to a slow start with its electronic mail 
network. I believe the reason is that lawyers are 
intimidated because they dont understand this 
new technology. Further, to use electronic mail. 
you'd better know what a modem is and how 
to use it. 

It wouldn't be a bad idea for lawyers to sub- 
scribe to BYTE for its technical tutorials and 
educational materials. Lawyers must know 
something of computer technology and termi- 
nology. 

There is another reason lawyers must learn 
about this new technology. Our clients are in- 
volved with computers at every level. How are 
we to serve our clients if we do not understand 
what they do or what they are telling us? How 
can we discuss a source -code escrow if we dont 
know what source code is, why it's important, 
and how it differs from object code? 

Mr. Wilkins and I do agree 100 percent on 
one issue. Computers are indeed the most 
significant change in the way the law is prac- 
ticed since the invention of the telephone and 
the typewriter 

PAUL BERNSTEIN 

Chicago, IL 

COMPUTERS AND DOCTORS 

I found George Zucconi's article "A Computer 
in the Doctor's Waiting Room" (May, page 108) 

very interesting. Programs such as his are useful 
for providing patients with information that they 
might otherwise not "bother the doctor with." 

However, it cannot be overemphasized that 
such a computer program is not a substitute 
for consultation with a physician. In particular, 

(continued) 



"We sell IBC computers 
because it's the best 

way to attain a low cost, high 
performance multi -user system." 

"APS is the nation's leading supplier of 
medical office management systems, serving 
over 1,000 practices in 30 states. 

Most of our customers require more than a 
single -user desk top system. They need a 
good, fast multi -user computer without a 
minicomputer price tag. 
We looked at many of the so- called low -cost 
"Supermicros" running UNIXTM but decided to 
continue selling IBC -OASIS' computers. UNIX 
requires a lot of horsepower to run well, and 
the low cost UNIX systems did not have the 
performance to do our customers job to our 
satisfaction. 
APS sells high performance systems based on 
the OASIS multi -user operating system. OASIS 
provides all the features that you find on a 
good minicomputer multi -user operating 
system. OASIS is user friendly and performs very 
well on low cost multi -user systems. 

At APS, we have selected IBC for our 
customers, because they provide a computer 
that allows us to efficiently run up to 16 users 
with our OASIS software. 

Circle 149 for Dealer inquiries. Circle 150 for End -User inquiries. 

Roger Scaggs 
President, APS Systems, Inc. 

Dallas, Texas 

Do you want a multi -user system which has 
hundreds of applications already available? 
Do you want to sell user friendly, low cost, multi - 
user computers that outperform the low end 
UNIX systems? Then I suggest you contact IBC 
immediately." 

lraCi,r .,, r..m r.-,:,,,1 

IBC /Integrated Business Computers is the 
leader in multi -user technology. To find out 
more about the company, its products and 
support, please call or write: 

OUTSIDE THE USA 

IfiC/Meorated Business Computers 

21621 Nordhoff Street 
Chatsworth, C A 91311 
(818) 882 -9007 Telex No: 215349 

WITHIN THE USA 

IBÇ/ DISTRIBUTION 
1140 36th Street, Suite 212 
Ogden, Utah 84403 
(801) 621-2294 

UNIX Is a trademark of Bell Laboratories 
OASIS Is a trademark of Phase One Systems 
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There's a 
better way to 

pack more muscle 
in your micrö! 1 

1/ 

The HarDriveT 9 by QuCeS. 
More bytes for your buck. In a flash. 

If you're looking for a way to get more performance out of your microcomputer, 
look no further than QuCe5. 

With a QuCe5 harDrive subsystem, you can make your micro behave almost like 
a mainframe. 10 to 114 megabytes of mass storage lets 
you handle data bases that would make the normal 
micro blow a fuse. And you can access, update and 
process data so incredibly fast, you won't believe 
your eyes. A QuCe5 harDrive with an optional 5 
megabyte backup cartridge, also means you 
won't have to rely on a very unreliable storage 
medium for your crucial data -namely floppy 
disks -ever again. 

Another QuCe5 plus is compatibility. It inter- 
faces with most popular microcomputers like 
IBM, Radio Shack, Apple, DEC, Epson - 
you name it. Installation couldn't be easier, 
our software is easy to use, and each 
harDrive is backed by a 1 -year warranty. 

The QuCe5 harDrive. It will make your micro mightier and faster than ever before. 

For complete details, contact 

HQCeS. 

1 

Quality Computer Services 
nc 13 Ouces Drive, Metuchen, N.J. 08840 (201) 548 -2135 

TELEX 299410 QCS 
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drugs for diabetes, hypertension, and acne, as 
well as related medications, are not covered in 

Dr. Zucconi's program, Drugs in Pregnancy. 
SAMUEL NEFF, M.D. 

Narberth, PA 

PROGRAM COMMENTS 

I enjoyed the article "Using Comments to Aid 
Program Maintenance" by Richard A. Thomas 
(May, page 415), and I think that an article that 
attempts to demonstrate some good (and badi 
commenting techniques would also be useful. 
I have found that the usual reason for bad com- 
ments is that the programmer doesn't know 
how to do it any better. My company has de- 
veloped fairly rigid standards regarding code 
and documentation, and we avoid some of the 
problems stated in the article by stressing that 
you can't move on to a new project if no one 
else can maintain your old one. 

We consider the most useful comments to be 
the program and subroutine headers. Our pro- 
gram headers contain the name of the program, 
the system it belongs to, the name of the pro- 
grammer, a complete revision history, and a 

brief description of the program's function. Our 
subroutine header contains the name of the 
subroutine, a description of the subroutine's 
function, and the input and output parameter 
details. These headers seem to be the biggest 
help to a maintenance programmer and we in- 

sist that they be kept up to date at all times. 
D. P. KERKHOFF 

Orlando, FL 

DEAR THIEVES 

Judging by the letters and articles in microcom- 
puter publications, the controversy over soft- 
ware piracy seems to have died down recent- 
ly. However, from my own experience I feel that 
it is as much a problem as ever and is merely 
reaching the level of general acceptance. Lest 
it arrive at that point and doom us forever to 
the curse of sophisticated and costly protec- 
tion schemes, I submit the following: 

An open letter to software pirates: 

I am constantly amazed at a practice so 
prevalent among microcomputer owners that 
a person who does not participate in it is almost 
considered a freak I refer of course to the prac- 
tice commonly referred to as software piracy. 
I prefer, however, to call it by its correct name - 
software THEFT. I am not referring only to those 
who copy software for profit or underground 
distribution, but to anyone who copies copy- 
righted software they did not purchase. The law 
is clear on this point. You have the legal right 
to copy software you have purchased for your 
own use. Any other copying, even if you give, 
not sell, the copies to friends, school, users 
groups, or anyone else, is illegal. In spite of this, 
I know people who would not think of violating 
the 5 5- miles -per -hour speed limit but freely and 
frequently copy copyrighted software from 

(continued) 
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AST SixPakPlus- has 
set the standard 
100,000 times. 

We have manufactured and shipped more than 100,000 
SixPakPlus multifunction boards in less than a year -an event 
that proves quality and quantity are compatible. 

Important as it is, quality is just one factor that has made 
SixPakPlus the most popular, most respected multifunction 
board available today. 

Performance is another. SixPakPlus provides IBM PC, XT, and 
compatibles users with an ideal combination of enhancements: 

Run sophisticated software programs and process more dat 
with an additional 64K to 384K RAM memory capability. 
To add peripherals such as printers, modems, mice, plotters 
or joysticks, we give you more Input /Output ports -serial, 
parallel and optional game adapter. 

Circle 5 on inquiry card. 

i 

More convenience, thanks to a built -in clock- 
calendar that provides automatic time and date stamping. 

More productivity with SuperPak" utility diskette including 
SuperDrive, "PC World's UserSurvey award -winner, that works 

like a drive but fifty times faster -and SuperSpool" so you can 
print and input at the same time. 

Quality extends to documentation, too. SixPakPlus is one of 
the easiest hardware /softwarep ackages to install -and operate. 

And, with our new audio cassette, you don't even have to crack 
our manual to learn how to take full advantage of SixPakPlus' 
features and functions. 

Meet the standard for multifunction enhancement boards 
in person. Get a SixPakPlus from a dealer near you. SixPakPlus 
is a member of the complete AST family of multifunction boards, 
Micro-to- Mainframe com- 
munications, LAN and 
graphics products. 

I 
4 

Contact 
AST Research Inc. 
2121 Alton Avenue 7 40,07/ 
Irvine, CA 92714 iouz Mow 
Phone: (714) 863 -1333 
TWX: 753699ASTR UR.`; 
IBM P C and XT are registered trademarks 
of International Business Machines. 

RESEARCH INC. 
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SOIäBTHING TO 
RELIEVE THIS MESS! 

If you've ever found yourself searching for a calculator, notepad or appointment book 
when you've got a computer right in front of you, then you know 

the absurd situation we're illustrating. 

Sure, there are clumsy little programs you 
can boot up to accomplish one or the other of 
these tasks ... but that's generally meant first 
stepping out of the software you're working with. 

What's always been needed is one powerful 
piece of software, occupying only a few K, that 
would be tucked away in an unused part of RAM no 
matter what program you're running. 

Whether you were running dBasell, Lotus 1 -2 -3, 
WordStar or even Turbo Pascal© ... it would always 

be ready for lightning -fast use. You could just hit a 
button and open a Vtiindow for a notepad, another for 
a calculator. Hit the button, again, and your work 
would be saved to disk and you'd be right back in 

your original software! 
While we're at it, it should also have a perpetual 
calendar linked to a datebook. And even an autodialer, 
with a built -in phonebook. 
Is this piece of software possible? At a price you can 
afford ... now? 
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Something totally new in applications 
software from Borland, 
the folks who make 
Turbo Pascal© 
JUST A KEYSTROKE AWAY.. . 
NO MATTER WHAT SOFTWARE 

YOU'RE RUNNING! 

A CALCULATOR 

A NOTEPAD 

AN APPOINTMENT CALENDAR 

AN ALTO DIALER 

AN ASCII TABLE 

AND MUCH MORE 

ALL AT ONCE ... OR ONE 

AT A TIME 

AM1WIWHERE ON THE SCREEN YOU LIKE. 

ANOTHER kTYS 'ROKE, AND YOU'RE 

RIGHT WHERE YOU LEFT OFF 

IN YOUR ORIGINAL PROGRAM! 

(you never really lefts) 

NOW . 

IIIIIIIIIIIIIIIII 
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.. Whether you're working in dBasell, Lotus 1 -2 -3, WordStar 
or whatever ... You'll have your SIDEKICK©, too! 

AritpN °Q r'h 

SIDEKICK 
INTRODUCTORY OFFER 

$49.95 
Arailah'c nnh f or the IRM VI ,r nd Compauh;e 

Something brand new. Crafted in Assembly language as carefully 
as Borland's famous Turbo Pascal ©, so that it's lightning -fast and as 

compact as only Borland knows how to make it! With a notepad that 

has a half-screen editor that saves your notes to disk. You can even swap 

information back and forth between your applications software 

and your Sidekick. 

,t,.éltfppose you're working with a spreadsheet, and you suddenly have an 

important idea. Just hit the button, a window opens, you write the note and 

hit the button again. You're right back where you left off in the spreadsheet. 

Need to make a phone call? Whether the number is in an existing database, 

your own Sidekick phone directory, or you've just typed it on the screen . 

put the cursor next to the number, hit the keystroke, and Sidekick dials 

for you!' 
There's lots more, too. You can move the Sidekick windows anywhere on the 

screen you like. And you can have as many on screen at a time as you need. 

We designed it because we needed it. If you've ever been writing a report 
and needed to do a quick calculation, or jot down a note, then you 

understand why. 'Only vrdi lUye, Srtanrnudem and annlreuhlc 

YOU CAN ORDER YOUR COPY OF SIDEKICKc TOME 
For Visa and MasterCard orders call Toll Free 1 -800- 227 -2400 ext 953 in California 1 -800- 772 -2666 ext 953 

(lines open 24 hours, 7 days a week) Dealer and Distributor Inquiries Welcome 408- 438 -8400 

SIDEKICK' $49.95 
(plus $5.00 shipping and handling 

Shipped UPS) 

Check 

VISA 

Card 

Expiration Date 

Money Order 
MasterCard 

Please he sure your computer is an IBM PC, XT, jr., or true compatible! 

NAME 

ADDRESS 

CITY/STATE/ZIP 

TELEPHONE 

California residents add 6% sales tax. Outside U.S .A. add $15.00. Of outside of 
U.S. A. payment must be by bank draft payable in the U.S. and in U.S dollars I Sorry. 
no C.O.D. or Purchase Orders. S 015 

» 1301111:111D 
WJ INTERNATIONAL 
Borland International 
4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 

Circle 40 on inquiry card. 
difase II is a trademark uf Ashton:l'ate. WordStar is a trademark uf MicroPro. Lotus 1.2.3 is a trademark uf Lotus Development Corporation. 
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affordable & reliable... 

NETWORKING 
MVIfIFOFf COCPOIIIF 

i 

Networking begins with your fine 
computer. Where it goes is unlimited 
when you interface your peripheral 
devices with a 4. 8 or 18 port BayTech 
Serial Port Expander. With BayTech's 
units you can mix -and -match other 
computers and /or peripheral devices 
of different configurations without the 
need to reconfigure. Port configura- 
tion of the peripheral device ports 
may be changed by the user with 
BayTech's menu -driven software. 

Computer 

Terminal 

- -N 

High -Speed 
Printer 

Letter -Quality 
Printer 

Modem 

BayTech's versatile networking 
multiports. capab e of any- port -to- 
any -port interconnection. have virtual- 
ly unlimited applications. With their 
features and low cost. the user can 
create a local network providing simul- 
taneous communication for 5. 9. or 18 

RS -232C devices. al'a 
A few companies make a good, 

expensive Serial Port Expander. 
One company makes an excellent, 
affordable line of them - BayTech. 

Model 524F $ 329. 
Model 528F $ 619. 
Model 5218F $1750. 

"We design and price BayTech Multiports so 

everyone can have an affordable and reliable com- 

puter network. To solve your networking 
problems. call us." 

Charles R. Ramsey, President 
Bay Technical Associates. Inc. 

1-800-523-2702 
BAY TECHNICAL 

ASSOCIATES. Inc. 

HIGHWAY 603. P.O. BOX 387 
BAY ST. LOUIS. MS 39520 16011467-8231 
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others or to give to others. 
I have heard and read more rationalizations 

for this practice than I could possibly list. They 
are just that -rationalizations of those who must 
make excuses for their actions. One of the most 
common I hear is "software is overpriced:' 7b 
that I say. if you absolutely cannot live without 
a piece of software then. whatever its price. it 
is worth it to you to pay it. Otherwise. don't buy 
it, don't copy it. and don't use it. If it truly is 

overpriced and people do not buy it or use it. 
the price will come down or it will disappear 
from the market Nk should encourage and sup- 
port such software publishers as APPLE.. 
Penguin, Beagle Bros., and others who have 
chosen to reduce their costs and their prices 
by not copy -protecting their software. These 
publishers sell top -quality software for reason- 
able prices. I encourage you to buy and use 
their products. but please do not rip them off 
by stealing their software. 

For those of you whose only ethical standard 
is "it's OK if I don't get caught" I don't expect 
to make much of an impression on you. You 
are right about one thing: if you don't sell boot- 
legged software you probably won't get caught. 
But I am writing this to those of you who hold 
to some form of ethics or morality that says it 
is wrong to steal. whether or not you might get 
caught Consider what you are doing when you 
accept or give copies of copyrighted software; 
consider the example you are setting for your 
children and friends. You are stealing, regardless 
of your rationalizations to the contrary. 

lust because software piracy does not receive 
the press attention it once did does not mean 
that it is no longer a problem. In reality, it is 

bigger than ever as more and more people buy 
computers. I don't expect that this letter will 
make much of a difference in the overall prob- 
lem. but if a few who may be unwittingly copy- 
ing software accept the reality of what they are 
doing and refuse to continue the practice. then 
it is worth it. 

WILLIAM G. WRIGHT 

Oceanside, CA 

RECONFIGURING PERFECT 
WRITER COMMANDS 

Recently, I bought a Kaypro 2 computer to use 
primarily for word processing. After looking 
through the manuals. I decided to use the Con - 
fig program provided to program the number 
keys to replace many of the Control -X com- 
mands in Perfect Writer. I thought it would be 
nice to replace three- or four -keystroke com- 
mands with one -keystroke commands. I quickly 
found two problems. First. the documentation 
is terrible. No instructions are given to explain 
how to use the Config program with Control or 
Escape sequences. Second, once I found the 
necessary information in the Perfect Writer 
manual (which is also terrible). it turned out that 
the hexadecimal codes for these commands are 
all three characters long, which will not work 
with the Config program. 

I finally worked out a way of doing everything 
I wanted. Perhaps it is not the easiest way but 

it does work, and I thought many of your 
readers who own Kaypro 2s would be inter- 
ested. The process follows: 

I. Copy the following files onto a blank for- 
matted disk from the Perfect Writer Installa- 
tion disk: PWBIND.COM, FUNCTS.TXT, 
PW.SYM. Copy the following files onto the 
same disk from the Perfect Writer Edit disk: 
PW.COM. PW.SWP, PW.HLP. 

2. Edit the- FUNCTS.TXT file by typing PW 
FUNCTS.TXT at the A > prompt. Then. pick 
out any 14 -line section of FUNCTS.TXT that 
consists of all unknown commands and 

whose hexadecimal codes are two charac- 
ters long. Numbers 161 -174 are ideal since 
the corresponding hexadecimal codes are 
AI, A2, A3, ... , AD. Find in the Perfect 
Writer manual the printout of FUNCTS.TXT 
and the commands you want. Then replace 
just the items in the third and fourth col- 
umns of each line (161 -174) with the com- 
mands you want. When done, save the 
edited version with Control -X. Control -S. 

then exit with Control -X. Control -C. 

3. Call up PWBIND.COM by simply typing 
"PWBIND" at the A prompt. PWBIND will 
do the rest. 
4. Next, copy PW.COM, PW.SWP. and 
PW.HLP back to the Perfect Writer Edit disk. 
The commands corresponding to the lines 
you edited will now work. (If you use Perfect 
Speller, it will be necessary to copy these 
to the Perfect Speller disk, too.) 
5. Next. put the new PW Edit disk into drive 
a and the CP /M disk into drive A. Then, 
at the A> prompt. type CONFIG. Choose 
number 4 from the menu (change the 
number pad) and then number 2 to actual- 
ly change them. Then enter the new hexa- 
decimal codes into the chart (if you used 
161 -174 then the next hexadecimal codes 
will be Al AD) in accord with your wishes 
(a hand -drawn chart comes in handy). Then 
press Esc twice. then answer Y when asked 
if you want to keep the changes made. 
6. Finally, put the reconfigured Edit disk in 
drive A, and then push the reset button. 
After this, the number pad will be recon- 
figured the way you want it. 

Although there are a number of steps in- 
volved here, this procedure is not difficult. It 
is unfortunate that both Kaypro and Perfect 
Software chose to make this all sound so dif- 
ficult in their manuals. However, once it is done. 
life with Perfect Writer is much nicer. 

I find it convenient to, have a STAT file on the 
same disk as my word -processing software. This 
is no problem on WordStar because there is 

plenty of room left on the disk. However, on 
the Perfect Writer disk there is all of I K byte left. 
The PW.HLP file is exactly the same length as 
STAT.COM, though, and. since I never use the 
on- screen help feature. I erased it from the Edit 
disk (I did save it on the PW LESSONS disk) and 
copied STATCOM to Perfect Writer. This allows 
me to know the remaining space on a disk with- 
out changing to the CP /M disk. 

BARRY D. SMITH 
Carbondale, IL 
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A CALL FOR OX -1O SUPPORT 

I am the owner of an Epson QX -l0 with an 
MX -80 FT as well a Comrex CR -I I. I purchased 
this primarily for business use and am happy 
with it except for one thing. There is virtually 
no one putting out any educational software 
to use under the CP /M -80 operating system. I 

realize that the OX l0 is relatively new but CP /M 
isn't. Why don't the good educational -program 
writers who work for Atari and Apple under- 
stand that CP /M system users have children who 
could benefit from such software? 

And what about all those ingenious add -on 
board builders? Why hasn't someone made one 
that will run Apple and IBM PC programs on 
the OX -l0? 

DAVID M. BOYD 

Thrnpa, FL 

SUPERMICROS 

I would like to suggest that technology has ad- 
vanced enough to warrant a shift of focus for 
"the small systems journal" 

Many of the articles in BYTE seem to be 
pitched to the level of systems with a 6502. 
8088, or 8086 central processing unit. But there 
are a number of "small systems" on the market 
using 680005 and calling themselves super - 
micros. I have been following the product an- 
nouncements of Cadmus. Pixel. Callan, and 
Wicat for a while, hoping that I might win the 
state lottery so I could buy one. Actually. given 
another year or two. I might be able to afford 
a supermicro without the lottery. But now my 
interest has been aroused by the appearance 
of 32 -bit "supermicros." 

DEC has announced its Microvax, and now 
AT &T is about to market its 3B2/300. Both of 
these are true 32 -bit machines and yet they are 
being promoted as small systems. i.e., not quite 
minicomputers. At this point, all I know is that 
I would like to own one of these machines. with- 
out knowing what they could offer me. One of 
the things I'm looking for is the capability of 
doing graphics more on the level of computer - 
aided design than pie charts, but AT &T tells me 
that the 3B2 doesn't support graphics as yet. 

So now I want to suggest that BYTE extend 
its coverage of slightly more sophisticated 
machines. Before you object that none of your 
readers can afford these machines unless they 
have a healthy business going, let me mention 
that I am an individual without such a business 
who will probably buy a 68000 -based system 
running UNIX. and who is very interested in 
reading about and learning more on the genera- 
tion of 32 -bit microcomputers. 

JAY STEINBRUNN, PH.D. 
South Hadley, MA 

REQUEST FOR HELP 

I recently bought a Radio Shack Model 4 and 
now I need help with some conversions from 
my old Model L 

First I would like to know if anyone knows 
what patches must be applied to Microsoft's 
muMATH for the Model Ito make it run on a 

Model 4 (either in Model III or Model 4 mode). 
I would also like to know where I can buy a 

disk-controller board so that an 8 -inch disk drive 
from my old Model I will run on the Model 4. 

I want to use the 8 -inch drive with three 5I4-inch 
drives under DOSPLUS 3.5, DOSPLUS IV. N EW- 

DOS/80 (Model III mode), Montezuma MICRO 
CP /M version 2.2, and Radio Shack CP /M ver- 
sion 3.0. 

JAMES R. PRIMM 
Paris, MO 

A SUBSCRIBER COMPLAINS 

I look forward to the delivery of my BYTE each 
month because I enjoy it and it is a method of 
keeping up with my peers who also subscribe 
to BYTE. My complaint is in regard to my per- 
ceived view of your mailing practices. My last 
name is Zehnder and I work with a gentleman 
whose last name is Anderson who is also a 

BYTE subscriber. We live within 30 miles of each 
other. I have noticed that over the last several 
months he has received his issue of BYTE four 
to five days earlier than I. 

At this point I would like to note two features 
of BYTE magazine: it is of broad interest and 
substantial content. i.e., it has a large physical 
structure (my wife still thinks it's a catalog): and 
it has a large subscription base because it is 
a leading reference magazine in the computer 
field (everybody gets it). These two features lead 
me to believe that McGraw -Hill has trouble mail- 
ing all of one month's issues on the same day. 

My conclusion is that McGraw -Hill makes their 
monthly mailing over a period of about one 
week with the output sequenced alphabetically. 

I feel that you are discriminating against those 
whose last name begins with a letter toward the 
end of the alphabet. 

If BYTE is an influential information source, 
which I believe it is, then I think that the prac- 
tice of mailing alphabetically means that those 
whose names begin with the letters "A;' "B' or 
"C" rise in corporate structures faster in rela- 
tion to their current information sources. I don't 
have the resources to perform a meaningful 
study to substantiate these assumptions, but the 
results of such a study would be interesting. 

If BYTE is discriminatory in its mailing prac- 
tices and if it is influential, then it is leading peo- 
ple whose names begin with something other 
than "A:' "B;' or "C to take one of two actions: 
they can do nothing but also not rise in the cor- 
porate structure due to their lack of timely in- 
formation: or they can inform BYTE that their 
"mailing name is Aardvark or Aaron or the like. 

The second solution is only temporary because. 
as more people discover the problem and use 
this solution, an "alphabetic war" will break out. 
This will cause much havoc as subscribers race 
to change their names and move up on the 
BYTE mailing list. 

Let me address a possible solution to this 
problem. I assume that BYTE has a computer - 

(continued) 
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affordable & reliable... 
PORT 

CONTENTION 

Add more users to your multi -user 
computer without expensive hard- 
ware or software modifications. A 
BayTech Port Contention unit will 
maximize utilization of available ports. 
thereby minimizing idle. valuable 
system time. With 6 -to-3, 8 -to -4 and 
12 -to -6 port models available, Port 
Contention problems can be solved 
from micro to mainframe computers. 

BayI'ech 
521811 ®J 

vw Ili; /yI'YI'/., 
O ® O ®, 

The graphic above illustrates a typical 
BayTech Model 52 I 8B Port Contention 
application. By adding a single 52 I 8B unit. 
a 6-port multi -user computer gains six 

additional users. thereby doubling access- 
ibility to the computer. 

Model 528B; 6 ports to 3 ... $ 625. 
Model 52 I 2B: 8 ports to 4 ... 51095. 
Model 52I8B: 12 ports to 6 ... 51750. 

To solve your 
port contention problems . . . 

1 -800 -523 
BAY TECHN 

ASSOCIATE 

/3 HIGHWAY 603 
BAY ST. LOUIS. MS 

Now 
You're 

Talking!TM' 
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ized mailing list (it would be ludicrous to 
assume otherwise) and that the BYTE and 
McGraw -Hill staffs are computer literate (don't 
they read their own magazine ?). Thus these staff 
members must be capable programmers who 
are only guilty of not completing the project. 
It should only take a small change in the 
algorithm to solve the problem. One solution 
might be to move the starting position by one - 
twelfth of the total subscription base each 
month. In this way each subscriber would get 

their issue on the first day once each year. This 
would at least even out the information gap. 
Although, as a point of justice, you might con- 
sider sending BYTE out in reverse alphabetic 
order for a period of time to correct past in- 
equity (and let me get mine first). 

I hope that you take prompt action to avert 
a major "alphabetic war" and the subsequent 
loss of personal integrity by your subscribers. 

DON ZEHNDER 
Tacoma, WA 

Winchester power 
for your PC 

The proven Winchester subsystem drives for your IBM 

or compatible PC. 10, 15, 25, or 33 megabytes of big 
system storage in a DiskSystem` you simply plug into 
your system and it's ready to use. At prices that make 
the speed and storage of a Winchester practical. Only 
$1495 for a 10 megabyte DiskSystem, $1795 for 15 

megabytes, $2245 for 25 megabytes, or $2795 for 33 
megabytes. DiskSystems can be bootable from the 
Winchester. See your dealer today for DiskSystem 
power for your PC. 

21101 Osborne Street 

Interface Inc Canoga Park, CA 91304 
(818) 341 -7914 Telex: 662949 

Dealer Inquiries Invited 
DiskSystems is a copyright of Interface Inc. IBM is a registered trademark of IBM 

Corporation. Prices are suggested retail and are subject to change without notice. 
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In fact, our subscriber copies are mailed by 
ZIP Code rather than alphabetically. Our cir- 
culation department is taking steps to speed 
up delivery. We hope that these steps bring 
your BYTE to you earlier. 

MORE ON THE MAC 

I feel that I must defend Gregg Williams's Prod- 
uct Preview of the Apple Macintosh (May Let- 
ters. pages 14 -20). I was an "Apple hater" 
before the company came out with this mar- 
velous machine (I still don't like the Ile). If a 

previewer is justifiably excited about a new pro- 
duct, he should convey that excitement to the 
readers. 

I can see why some people are thrilled about 
this radical new machine. If you have any idea 
of how ingenious the design of the Macintosh 
is, you probably are jumping for joy. It's about 
time a company comes out with a new machine 
rather than another clone. 

I also would like to address the problem of 
the 128K-byte memory limitation. This is similar 
to the power race in home -stereo equipment 
several years ago. Everyone was trying to build 
the most powerful amplifier in the world (300 
watts and above). Now the only place to find 
such behemoths is at flea markets. Can anyone 
recall that the Apple II and the Radio Shack 
Model III ran every piece of software imagin- 
able with only 48K-bytes? With memory limits 
currently approaching 1 megabyte, sloppy pro- 
grammers will continue to eat up all the mem- 
ory they have until ... (where will it end)? 

Look hard at this machine and compare the 
hardware and software and you'll see how dif- 
ferent the Mac is. Look at the potential it has 
compared with all the CP /M and IBM clones and 
you'll share the excitement too! 

WAYNE DANIEL 
Lafayette, LA 

I'm college educated, worked as a nuclear engi- 
neer for several years in the Navy, taught high 
school for two years, and am employed by a 

major national corporation working with com- 
puter simulations. I've been working with com- 
puters since 1970 and even have designed 
several micros (I even have an 8008). Daily I 

work with state-of-the-art mainframes, minis, and 
micros, yet according to Gerald Evenden (May 
Letters, page 20) I am one of BYTE's "less - 
sophisticated readers" because this letter was 
drafted and typed on a Macintosh. The worst 
part is that I probably could have used this 
machine for years without ever realizing what 
Mr. Evenden was so quick to point out. I feel 
so ashamed! 

JONATHAN L. POLAND 

Berkeley, MO 

In the bewildering personal computer 
marketplace, buyers often look to dependable, 
accurate, and honest magazines like BYTE for 
information. Many times they are misled by "ex- 
perts" who recommend or condemn machines 
after only superficially examining them. 

I'm writing in regard to a letter by George 
(continued) 



DATA ACQUISITION SOFTWARE 
THAT SPANS TWO WORLDS 

Now one IBM PC can direct high 
speed acquisition of analog signals, and 
simultaneously read and control instru- 
ments on the IEEE -488 bus. Connect 
your analog signals to the Keithley DAS 
Series 500 Measurement and Control 
System; connect IEEE -488 instruments 
to our new Plus500 Instrument Control 
System. The same software environ- 
ment controls both interfaces at the 
same time. 

Soft500 and new P1us500 
software make measurement and 
control accessible. 
Soft500 and Plus500 software are 
enhancements of BASIC, the language 
of personal computing. As easy to use as 
BASIC itself, Soft500 and Plus500 add 
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powerful data acquisition and control 
capabilities to a higher level language. 

You can trust the data. 
Soft500's foreground /background 
scheduling carefully times multiple 
tasks to ensure that successive readings 
from the same channel maintain pre- 
cisely the same sampling interval. And 
there's still time for simultaneous data 
analysis. 

The Series 500 is fully modular. 
Seventeen modules form an extensive 
and growing family that supports ana- 
log input, analog output, digital I /0, 
current loop output, pulse counting, 
and AC /DC relay control. And now the 
Plus500 Instrument Control System 
allows simultaneous access to the IEEE - 
488 bus as well. 

Quality manufacturing, 
quality service. 
The Series 500 is built like an instru- 
ment. It has the highest accuracy, the 
lowest noise, and the best thermal sta- 
bility of any personal computer based 
data acquisition workstation. That's why 
it comes with a one -year warranty and a 
free product support hotline. 

For more information 
Call us toll free at 1- 800 -552 -1115. In 
Massachusetts, call 617-423-7780. We'd 
like to tell you more about the Series 
500 measurement and control family. 

349 Congress Street 
Boston, Massachusetts 02210 

KEITH LEY 
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Lotus 
1 -2 -3 

$319 

FOR YOUR 
BOTTOM LINE. 

dBase II 

$369 
WORD PROCESSING/ 
EDITORS 

Easywriter II System 

(3 pak) $219 
Edix /Wordix $269 
Final Word $189 
Microsoft Word $239 
Microsoft Word /Mouse $299 
Multimate $279 
Peach Text 5000 $219 
Perfect Writer /Speller $249 
PFS: Write $ 95 
Samna Word II $329 
Select Word Processor $ 199 
Spellbinder $249 
SuperWriter $179 
Volkswriler Deluxe $179 
The Word Plus (Oasis) $ 109 
Word Perfect (SST) $Call 
WordPlus -PC with The Boss $329 
WordStar $239 
WordStar Professional 

IWS /MM /SS /SI) $359 
WordStar Options Pak 

(MM /SS /SI) $189 

DATABASE SYSTEMS 
Alpha Data Base 

Manager II 
Condor III 
dBase II 
DBplus 
Friday 
Info Star 
Knowledgeman 
Perfect Filer 
Personal Pearl 
PFS: File /PFS: Report 
Powerbase 
QuickCode 
R.base 4000 
T /Maker III 
TIM IV 
Versatorm 

$179 
$329 
$369 
$ 89 

$119 
$269 
$299 
$159 
$199 
$169 
$289 
$169 
$289 
$199 
$269 
$249 

R: base 
4000 

$289 

free: 
Diskette 
Library 
Case 
with your order ' 

WordStar 
Professional 

$359 
SPREADSHEETS/ 
INTEGRATED PACKAGES 

Framework $Call 
InteCatc 
Jack 2 

Lotus 1 -2.3 
Mufliptan 
Open Access 
Ovation 
SuperCalc 3 

Symphony 
TKI Solver 
VisiCalc IV 

$189 
$329 
$319 
$135 
$399 
$Call 
$239 
$Call 
$289 
$159 

PROJECT MANAGEMENT 
Harvard Proiect 

Manager 
IntePert /Plan 
Scitor Protect Scheduler 
VisiSchedule 

GRAPHICS /STATISTICS 
Abslal 
BPS Business Graphics 
Chartman Combo (II &IV) 
Chartmaster 
dGraph 
Energraphics 
Fast Graphs 
Graphwriter Combo 
PC Draw 
PFS: Graph 
Statpac 

$269 
$239 
$229 
$199 

$279 
$229 
$349 
$259 
$189 
$259 
$199 
$429 
$289 
$ 95 
$299 

ACCOUNTING MODULES 
Ask Micro Accounting $299 
BPI Accounting $369 
IUS EasyBusiness System $319 
MBA Accounting $369 
Open Systems Accounting $459 
Peachpak 4 (GL/AP/AR) $239 
Peachtree Accounting $399 
Real World Accounting $469 
Star Accounting Partner 

(GL /AP /AR /PAY) 

Word & 
Mouse 

$ 299 

yj 

$269 

Multi Mate 
$279 

PROFESSIONAL 
DEVELOPMENT 

Management Edge $139 
Think Tank $179 

HOME/PERSONAL FINANCE 
Dollars and Sense $119 
Financier II $119 
Home Accountant Plus $ 99 
Tax Preparer 84 $189 

LANGUAGES /UTILITIES 
Access Manager $239 
Digital Research 

C Compiler $219 
Display Manager $299 
Microsoft C Compiler $329 
MS Basic Compiler $249 
MS Fortran $239 
Pascal MT +86 $249 
Norton Utilities $ 59 

COMMUNICATIONS/ 
PRODUCTIVITY TOOLS 

Crosstalk 
Memory Shift 
Move It 
Prokey 3.0 
Smartcom II 

$119 
$ 79 

$109 
$ 95 
$109 

HARDWARE PERIPHERALS* 
AST Six Pack Plus (64k) $269 
Quadboard (0k) $209 
Hayes 1200B with 

Smartcom $399 
Hayes Smartmodem 1200 $499 
Hercules Graphics Board $349 
Epson FX 100 Printer $Call 
Comrex II Printer $Call 

C floh Prowriter $Call 
C Itch Starwriter $ 1199 
Okidata 93A $749 
64K Memory $ 55 

'Call for shipping. 

Microsoft C 
Compiler 
$329 

Smartmodem 
1200B 

$399 

DISCOUNT 
COUPONS 

With each order, 
we offer 

discount coupons 
worth up to 

$10 on your next order. 

1.800. 227.7260 
TERMS: 
ChechS -allow a4 days robin. Credll 
procsslnp -add 3%. COD o /clefs -Cash M D. 
Or cerahd chock -add $3.00 Shipping end 
handhnp UPS wrfec -ado $3.00 Wr lem 
(UPS Blue 66.00pr nmi. NY Stale 
r{es,denis- addapple;aolsLSIY All p'Ks 
Rabies, 10 chanp 

MasterCard_ 

Softline Corporation 
3060 Bedford Ave.. Brooklyn, N.Y. 1 1210 

TELEX: 421047 ATLN UI 
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Snoga (May Letters, page 14). It was dishearten- 
ing to see someone try to compare a PCjr to 
a Macintosh. I was glad Gregg Williams pointed 
out that a Mac is much more of a PC than a 

PCjr, but I feel he should have gotten the point 
across more clearly. BYTE must maintain its 
respectability as a magazine by answering tough 
questions with tough answers. Mr. Williams's 
reply answered the letter writer but left me 
uneasy and hungry for more. 

I'm surprised that Mr. Snoga said that the Mac 
isn't much more powerful than a PCjr because 
it lacks slots. Slots originally came-into existence 
so hardware could be added to expand a 

machine. In those days it was necessary for 
microcomputers to share the microprocessor 
with the peripherals through the use of slots. 
Microprocessors were too expensive to in- 
dividually implement on each and every periph- 
eral. Today, single -chip micros cost about S8 

apiece; they are inexpensive enough to put in- 

to modems, printers, plotters, etc. It is no longer 
necessary to have a direct processor bus con- 
nection for each peripheral because it is also 
no longer necessary to share the processor. 

One of the best ways for the computer and 
it's intelligent peripherals to communicate is by 
means of the high -speed serial ports Macintosh 
uses. They transfer data at I megabit per sec- 
ond, unlike the slow RS -232C. With this arrange- 
ment you don't have to concern yourself with 
whether certain cards or peripherals are com- 
patible with each other. Also, you can daisy -link 
the peripherals attached to the serial ports, 
meaning you can have more than one device 
on each serial port. You will not have to scrap 
your system Mac is truly expandable. 

As Mr. Williams pointed out, the only kinds 
of peripherals you can't add on are copro- 
cessors and the like. If you really want to add 
this type of hardware to your machine, and if 
there is a very good reason for it, third -party 
vendors will probably pick up your problem 
and figure out a way around it. Besides, the 
speech /sound synthesizer, clock/calendar, disk 
controller. monitor /display circuitry, mouse inter- 
face /drivers, and serial ports are all built in. 
These are exactly the things you would fill up 
most expansion slots with anyway. People 
describe the IBM PC as having only five slots. 
But because almost everything is built in on the 
Macintosh, and because peripherals can be 
daisy -linked, it is unfair to say that the Mac has 
only two ports and is unexpandable. 

I must admit that at first glance the PCjr and 
the Mac appear to be similar. Yet upon closer 
examination, it becomes obvious that a Macin- 
tosh is at least equal to the PC. if not better. 
IBM officially has no option for a second drive 
for the PCjr: only third -party vendors supply 
such. The Mac has a second drive from Apple. 
The Mac does not have a maximum memory 
of 128K bytes. The memory -upgrade mother- 
board (to 512K bytes using 256K -bit chips) will 
soon be available. The PCjr has minimal hard- 
ware expandability -it doesn't have high -speed 
serial ports to add peripherals as the Mac does, 
and it doesn't have true, open slots. You might 
say the Mac is upwardly compatible with the 
Lisa 2, but I like to view it simply as compati- 

(continued) 
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The Ultimate Spreadsheet Display For Apple' 
128 Columns by 32 Lines, 80 Columns by 48 Lines, and More! 

SPREADSHEET CALCULATOR 

Software 
For use with Apple 

EASY TO FOLLOW MENUS 
VARIABLE COLUMN WIDTHS 
SHIELDS CONFIDENTIAL 

INFORMATION 
PREVENTS ACCIDENTAL 

CHANGES 
EASY CURSOR MOVEMENT 

UltraPlan -an advanced spreadsheet pro- 
gram -makes planning, forecasting, and 
budgeting easy, fast, and accurate. UltraPlan 
can make full use of the UltraTerm, 
Videoterm, and can use additional memory 
cards for models as large as 512K. UltraPlan is 
compatible with VisiCalc® data files and 
features advanced commands not found in 
VisiCalc. UltraPlan is compatible with the 
Apple ][ and Apple Ile computers. 

Apple is a registered trademark of Apple Computers, Inc. UltraPlan, U!traTerm 
and Videoterm are registered trademarks of Videx, Inc. VisiCalc is a registered 

trademark of VisiCorp. 
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Actual photo of 128x32 screen. 

UltraTerm TM 

A DISPLAY PERIPHERAL 

To display more than 80 columns or 24 lines, you will need an 
UltraTerm video display card. This card gives your Apple ][ or Apple Ile 
the ability to display more characters than ever. Nine display modes 
that can display as many as 4096 characters allow you to choose the 
number of columns and rows best suited to your application. 

UltraTerm utilizes 8 x 9 or 8 x 12 dot character matrix (versus the nor- 
mal 5 x 7) to deliver superb resolution in the crispest, cleanest 
characters available anywhere. 

Other display attributes such as highlightllowlight, inverse, and half - 
intensity backgrounds can be chosen to suit your own viewing 
preferences. 

Videoterm T>" 

The Videoterm -the best selling 80 x 24 display card for the Apple 1[- 
can be used with UltraPlan. The advanced software features and ex- 
panded memory capability of UltraPlan are also available to Videoterm 
users. 

Videx Inc. 
1105 N.E. Circle Blvd. Corvallis, OR 97330 

503 -758 -0521 
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In the battle between 
the IBM PC, there can be 

Hear the guns? 
,It's a battle for your desktop. Apple versus IBM' 

The easy -to -use Macintosh against the serious business 
computer from Big Blue. 

And the winner? Epson? That's right, Epson. Because 
for the person who simply wants to buy one relatively 
perfect personal computer, the Epson offers an opportunity 
for peace in our time. 

A computer that is easy to use, like the Mac, but also 
runs all sorts of business software, like the PC. 

And aren't those two computers exactly the one you need? 

An easier way to be easy... 
A more serious way to be serious. 

The Epson is easy because 
its keyboard works in English, 
not computerese And only 

the Epson comes with Valdocs" a powerful integrated 
software system that takes you step-by-step through the five 
most important business functions: word processing, 
business graphics, telecommunications, electronic filing 
and daily scheduler. 

As a result, while IBM owners are still pondering their 
manuals, and Macintosh owners are still drawing sneakers, 
Epson owners are churning out productive work with 
electronic speed and accuracy 

The Epson also opens the doors of your disk drives 
to the largest collection of software in captivity. In fact, the 
Epson runs more business programs than the IBM PC* 

To stan, the Epson is available with an optional 16 bit 
co-processor so you can use almost any MS' -DOS program, 
including Super-Calc'3 and Lotus' 1 -23! 

The Epson also comes with Microsoft' BASIC and 
CP /M -80' 2.2. 

The CP /M library is impressive. It includes the 
most popular, most powerful business 
programs like lardStar' and dBase 11.' 
Plus about a thousand other business 
'programs, everything from fixed asset 
accounting to pipe network analysis. 

With MS -DOS, Valdocs and CP /M, the 



the Apple Macintosh and 
a òñe winner. The Epson. 

Epson should be able to handle any future busi- 
ness need. And that should make you feel very 
good about siding with Epson today. 

The ultimate technical 
specification: value. 

The Epson QX -10 comes complete 
with a 12" high resolution monitor, 600 x 
400 Pixels, driven by one of the most 
powerful graphic processors available. 
With screen resolution this good, text 
and graphics will leap off the screen. 
And when you add a graphics pro- 
gram, like Q plotter," you can 
produce presentation graphics of 
the highest order. 

Standard issue on the Epson 
also includes 256K memory, plus 
128K resident video memory, dual 
380K Epson -made disk drives, a 
CMOS Realtime Clock/Calendar with 
battery backup, a 1 -year warranty, an 
RS -232C port and a parallel port; thus 
freeing the five- that's right, five- 

I °° 11E11 

option slots for some real options. 
Best of all, everything is Epson quality; 

the same quality that has made Epson the 
number one manufacturer of computer 
printers, worldwide. And when you consider 

that Epson gives you a complete com- 
puter system at a price a thousand dol- 
lars less than either Apple or IBM, 
you understand why this computer 

can not only bring peace to your 
desktop, but to your budget, as well. r 1YAw wouul MS. DDSRwa MGM. the MGM MW. at. EGA. agak 3. 

lows 1-2-3 CPIM -80. Wendt. Ntefty and fase I are registered 7adeneda 
d Apple Carnput Inc. IBM, Edson Cep, Sarni. lows, faced Pestered, 
hicrteok Mnopm and Ashtowiae died.* Yadoc, MS. °Plotter are 
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PC 
SOFTTARE 

SALI. 
WE'LL MATCH PRICES ON MOST PRODUCTS 

CALL 
WORDSTAR 
$229 

RBASE 4000 
dBA L 

SE IIIIII 

WORDSTAR EASYWRITER II 
PROF PAK SYSTEM 
$359 $185 

HAYES AST SIX 

00 
RTMODEM PAK PLUS 

$489 

LOOK AT THESE 
SPECIAL PRICES! 
ATI Training Power CALL 
Crosstalk $ 99 
dBase II /III CALL 
Database Manager II $199 
EasyWriter II System $185 
Hayes Smartmodems CALL 
InfoStar $249 
IUS Accounting CALL 
Lotus 1 -2 -3 /Symphony CALL 
MicroPro Products CALL 
Microsoft Word $289 
Microsoft Products CALL 
Multimate $269 
Peachtext 5000 $189 
ProKey $ 87 
Quadram Quadboards CALL 
RBase 4000 $315 
SuperCalc 2 $155 
SuperCalc 3 $219 
VisiCorp Products CALL 
Volkswriter Deluxe $175 
Wordstar $229 
Wordstar Prof. Package $359 
All Other Products CALL 

To order: 
Call TOLL -FREE: 
800- 227 -4780 or 415 -845 -2651 

Or write: 
ECONOMY SOFTWARE 
2040 Polk Street 
San Francisco, CA 94109 

ECONOMY 
SOFTWARE 

We guarantee our products against 
manufacturer's defects. 
Quantity discounts available. We are 
experienced with Corporate accounts. 
No surcharge added for charge cards. No 
charges until products are shipped. 
Purchase orders accepted. 
Call for shipping charges. 
Prices subject to change. t%'=l 
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ble. The Lisa 2 is still slower than a Macintosh. 
It makes up for this by being able to do multi- 
tasking. but this difference may blur when 
Macintosh is expanded to 512K bytes. And, as 
Mr. Williams pointed out, who says the Macin- 
tosh can't have hard disks? There are at least 
two vendors working on it, excluding Apple 
itself. And as far as price goes, the PC and Mac 
are amazingly alike. After reading Mr. Williams's 
"Update on Apple Macintosh and Lisa 7" (May. 

page 339), I have to agree that the Mac would 
better penetrate the computer market if it were 
cheaper, but even at its present price, it 
represents a great value. Where else can you 
get a system with such power. fast bit -mapped 
graphics, and the unique user interface with the 
mouse for the price? Mac may no longer be 
inexpensive, but its still a bargain. 

Macintosh represents a breath of fresh air into 
the dry and dull world of me -too computers led 
by IBM. If Macintosh is a success, the innova- 
tion that computer companies used to put in- 
to their products will once more be felt. 

J. JASON KIM 
Honolulu, Hl 

Thanks to Gregg Williams forgiving Apple the 
"one-two" in "Update on Apple Macintosh and 
Lisa 2" (May, page 339). I too feel that the 
Macintosh is overpriced but I bought one any- 
way. And let me tell you. I'm glad I did. 

It's a fabulous machine that allows me the 
direct visual response I crave as an artist. I can't 
imagine going back to the old green screen 
after this. All computers should look this good. 
It looks even better with MacPaint and Mac - 
Draw. They turn this computer into a real 
computer- aided -design system. 

I think that the Mac has a fine future. but 
Apple could have assured it if the Mac were 
priced about $500 cheaper. Maybe Apple will 
let us upgrade to 512K bytes for free. then it 
won't be so bad. One day a computer company 
is going to make a big hit when it realizes that 
price is an important consideration for the 
buyer, but until then, those characters look so 
nice.... 

MICHAEL BRODSKY 

Mt. Crawford, VA 

MORE ON CLOCK -TIME 
BENCHMARKS 

In response to Philip Ender's letter (May, page 
26) regarding my article "Benchmarking FOR- 
TRAN Compilers" (February, page 218): while 
the user ultimately sees wall -clock time, Mr. 
Ender fails to note that there are all types of 
mainframe work loads. Also, you may have to 
wait in line to use a shared single -user office 
microcomputer or you may have to wait for a 

slow 16- character -per- second printer to finish 
printing. Because each mainframe installation 
may have various loads and types of loads. 
there is no way to include all these in a bench- 
mark article without taking measurements at 
several places (such as Los Alamos. which has 
many heavy number crunchers: a university, 
with many users who do light editing: and 

Draper Lab. consisting of a mix of users). Usual- 
ly the average waiting time in the execution -job 
queue is known for each mainframe site, thus 
no new information would be gained by includ- 
ing it in a benchmark. In fact it would make 
comparisons difficult. Because a user also 
knows the difference in speeds between a slow 
teletype and a fast laser printer, no new infor- 
mation would be gained by including these I/O 
times in the benchmark. If a mainframe installa- 
tion supports the recommended number of 
users and loads, then the mainframe still wins. 

Also note that the microcomputers are fast 
catching up with mainframes. lob -Step time is 

still the most accurate bound for comparing 
respective systems: you can go no faster with 
an unloaded mainframe system or when you 
don't have to wait in line to use a shared single - 
user office microcomputer. 

AVRAM TETEWSKY 

Cambridge, MA 

FUTURE THEME SUGGESTED 

In the Thinktank letter by John Glazer (May, 
page 32). Mr. Glazer states: 'lt is interesting to 
reflect on how the writing process itself is be- 
ing transformed by what the computer makes 
possible:' 

This strikes me as food for thought for a future 
theme for BYTE: "Computers: How are they 
changing (can they change) the social sciences ?' 

In another flash of my imagination I can see 
BYTE keeping track of these changes. 

A. C. POSADA 
Charlottesville, VA 

DISK PROTECTION 

In regard to Steven A. Green's inquiry about air- 
port security screens erasing his disks (May Let- 

ters. page 36): radiation is to varying degrees 
inhibited by lead foil: magnetic fields are not. 
I suggest he have someone weld him a mu- 
metal box big enough to hold his disk-file con- 
tainers. This should protect them from all but 
the most intense fields he could encounter. 

There are no end of devices that generate 
fields that can damage the fields on a disk 
(which are relatively feeble). Even an electric - 
window motor in a car or almost any solenoid 
valve could damage a disk close to it. 

BILLY R. POGUE 

Thatcher, AZ 

CLOSING THE DEBATE 

Douglas Davidson ( "Address Calculation: The 
Forgotten Sort" November 1983, page 494) 
wrote that he had discovered a method of sor- 
ting n elements in time proportional to n. Greg 
Scragg (April Letters, page 20) wrote that this 
was impossible since it contradicted a well - 
known result in Knuth's The Art of Computer Pro- 

gramming that any sorting method requires time 
at least proportional to n log n. The seeming 

(continued) 
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In the Hard Disk Jungle 
Tallgrass Clears 

A Path 

,---,---..' 
-----.,-- 

Tauorass Technologies 
Yli C.v:rd::e Tark,nemril. s..r.m .at _ ' ̀°`*^rMw.._. m . 0151. 

In today's hard disk jungle, Tallgrass clears 
a path by offering high performance, integrated 
mass storage solutions for the IBM°PC /XT, the 
T.I. Professional and related computers. 

TALLGRASS INNOVATIVE FEATURES 

MASS STORAGE SYSTEMS with formatted 
HardFileTM capacities of 6, 12, 20, 35 and 70 Mb, 
all with built -in tape backup. 
CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file -by -file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low- capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet °and EtherShareTM 

HIGH RELIABILITY with dual directory and 
read -after -write verify options. A dedicated 
landing zone, where the read /write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 

Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 

Available from COMPUTERLAND° Entré° 
Computer Centers, MicroAge° Computer Stores 
and other participating computer dealers. 

New! 
IBM -XT Cartridge 

Tape Backup 
World Headquarters: Tallgrass Technologies Corp. /11100 W. 82nd St. 
Overland Park, KS 66214/913/492-6002/Telex: 215406 TBYT UR 

Canadian Headquarters: Tallgrass Technologies (Canada), 1775 Meyerside Drive 
Mississauga, Ontario, Canada L4V 1E2/416/673 -3244 

European Distributor: CPS Computer Group, LTD 
Birmingham, England B276BH/(021) 7073866 

Australian Headquarters: Tallgrass Technolgies (Australia) /Five Dock Plaza, 
Suite 12/50 Great North Road /Five Dock /Sydney, N.S.W. 2046/(02) 712 -2010 

Tallgrass 
Technologies 
Corporation 

IBM° is a registered trademark of International Business Machines Corp. PCnet' is a trademark of Orchid Technology EtherShare 's' is a registered trademark of 3Com Corp. 
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contradiction is due to misconceptions by both 
of the writers. Scragg slightly misquotes Knuth's 
result. The result is that any method based on 
comparisons requires at least n log n com- 
parisons to sort an arbitrary array of n elements. 

Davidson makes the assumption that his 
method, which is actually the well -known tech- 
nique of hashing, is a sorting method. h the 
simplest case, each element in the array gets 
sent to a different address according to some 
predetermined hash function. The order im- 

parted by this hash function is no more a sorted 
order than is calling array element I smallest, 
array element 2 next smallest, etc. 

Hashing is primarily a method of processing 
an array so that searching can take place rapidly. 
To find where a key is, simply compute its hash 
function and look in that location. This provides 
searching efficiently without having to sort first. 

The most common situation has many ele- 
ments in the array having the same hash value. 
These collisions are to be expected to occur 

CET UP THE RAMP 
EE /EPROM PROGRAMMERS & UV ERASERS 

Reliability 
Affordability 
Maintainability 
P rogram 

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

GANGPRO -8 $995.00 
High throughput. Gang 8 EPROMS with the 
fast Algorithm Optional 512K buffer. 
Programs ALL 24 pin & 28 pin EPROMS. 
Other units to gang 24 EPROMS. 

PROMPRO -8 $689.00 
Powerful commands, easy communi- 
cations 128 /256K buffer. Alpha Display, 
Simulation and Keypad option. Programs 
ALL EPROMS & MPU's. 

PROMPRO -7 $489.00 
32K RAM buffer, ideal for programming 
8748, 8749, other Intel MPU's and 16K -128K 
EPROM& 

BIPOLAR & PAL Programmers...Call! 
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W ERASERS 
ECONOMY MODEL AUV -T8 /1 , . , . $49.95 

Erases over 15 EPROMS, Plastic case. 

INDUSTRIAL QUV-T8/2N $68.95 
Metal case, W indicator.tray, erases over 15 

EPROMS in 15 minutes. 

INDUSTRIAL QUV-T8/2T $97.50 
With 60 minute timer and solely switch 

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

PRODUCTION UNIT $149.95 
Model: ULTRA LITE'. Erases 50 EPROMS In 
15 minutes 

TOLL FREE 1- 800 -EE1 -PROM 
(331.7766) , FLORIDA (305) 9740967 

AYmI E SOF ITE 
L IBM PC 2. APPLE H 3. Intel-MDS 4. CPM 
5.9taixornam02 6. COMMODORE 64 7. TRS-80 COLOR 8. FLEX 

LOGICAL DEVICES, INC. 
DEPT 6, 1321-E N.W. 65th PLACE Fr.. LAUDERDALE. FL 33309 

DISTRIBUTORS INQUIRY WELCOME 
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frequently. They are generally resolved by using 
a field of each location for a pointer to a loca- 
tion for the colliding element, setting up a linked 
list. The standard measure of performance is 

the length of the array times the average length 
of the list. 

RONALD J. LEACH 

Washington, DC 

I read with interest the article by Mr. Davidson 
on the subject of hash coding and the letter 
from Mr. Scragg in which he takes Mr. David- 
son to task for his contention that the sort 
method he outlines performs in a time propor- 
tional to the number of items to be sorted: jO(n)j. 

In his letter, Mr. Scragg quotes two sources 
that he says carry proof of this assertion that 
no sort can perform in a time faster than Oj(n 

log nlj. Unfortunately he is guilty of not reading 
the text quoted completely. 

In Fundamentals of Data Structures. page 350. 

Horowitz and Sahni state quite definitely that 
the best time performance that can be achieved 
is a time proportional to n times the log base 
2n. e.g.. Oln log nj. This is exactly as stated by 
Mr. Scragg but in this case Horowitz and Sahni 
were discussing sort algorithms in which the 
only operations allowed on the keys were com- 
parisons and interchanges. In hash coding, this 
is not the case, as the order of the keys is par- 
tially determined by a calculation performed 
on the key itself and thus it is possible to get 
execution time proportional to the number of 
elements to be sorted. 

That is not to say that the method as de- 
scribed by Mr. Davidson is ideal or even ap- 
proaching ideal. As implemented by him, the 
method is inefficient because it always requires 
much more data storage than elements to sort 
It is this that produces the linear -time perfor- 
mance as the ratio of hits to collisions is kept 
nearly constant. 

The real value of hash coding is in the im- 
plementation of look -up tables where there is 
no requirement for the data to be stored in lex- 
icographical order and where, with more so- 

phisticated collision -handling methods and 
hash -coding functions, very high percentage 
usage of storage can be achieved with little 
deterioration in response time. 

The whole realm of storing and searching is 
complex with a great number of methods avail- 
able. each with its advantages and disadvan- 
tages. It is important that before any one 
method is chosen all the factors are considered. 

R. KENNETT 
LaSalle, Quebec, Canada 

LETTERS POLICY: To be considered for 
publication. a letter must be typed double-spaced 

on one side of the paper and must include your 
name and address. Comments and ideas should 

be expressed as clearly and concisely as possi- 

ble. Listings and tables may be printed along with 

a letter if they are short and legible. 

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 let- 

ter until it is published. 



FOR 15YEARS, 
WE'VE BEEN MAKING 

THE WORLD'S 
MOST POPULAR 

MODEMS. 

NOW 

YOU CAN BUY 
ONE. 



INTRODUCING 
THE MAXWELL MODEM 

FROM 

RACAL-VADIC. 

It's not your fault you didn't buy 
one sooner. 

You couldn't. 
Unless, of course, you happened 

to be a major corporation. 
They're the ones who buy the 

most modems. And the modems 
they buy most are ours. 

Now we've taken everything we 
know about modems and made 
one you can buy. 

The Maxwell MOdemTM 
It was designed specifically for 

personal computers. And the 
people who use them. 

It's rugged. Reliable. And it 
even operates over low- quality 
phone lines that other modems 
can't handle. 

But best of all, it's uncomplicated. 

So you don't have to know how 
one works to work one. 

There's no control panel to 
control. No switches to switch. No 
100 -page manual to memorize. 

Instead, every feature makes 
sense. Auto -dialing. Auto -answer. 
Auto -selection of tone or pulse. 
And one feature most other pc 
modems don't even offer -complete 
unattended operation. 

Which means 
your Maxwell 
Modem can 
keep working 
long after you've 
left work. 

Our com- 
munications 
software is just 



as good. It's called GeorgeTM And 
thanks to George, The Maxwell 
Modem is so simple to use you may 
never have to open your manual. 

Of course, there's a lot of data 
communications software already 
on the market. Some compatible 
with Racal-Vadic dialing protocol 
and others compatible with HayesTM 
So The Maxwell Modem comes 
with both protocols. 

It even selects the right one for 
you -automatically. 

And because not everyone 
wants the same things in a 
modem, The Maxwell Modem 
comes in two different versions 
and two different speeds. Internal 
models for the IBM® PC and 
compatibles. And desktop models 

for virtually every personal 
computer. Both are available with 
speeds of 300- or 1200 -bps. 

One last comforting thought: A 
little bit of Racal-Vadic comes with 
every Maxwell Modem. So if for 
some strange reason something 
ever happens... 



YOU CAN ALWAYS CALL 

FOR HELP 
Every Maxwell Modem has 

diagnostic features built in. Both 
local and remote. So using your 
pc, your phone jack, your modem 
and our Remote Diagnostic 
Center, we can test your modem 
right over the phone. 

Naturally, The Maxwell Modem 
comes with a one -year limited 
warranty on all parts and labor. 

So where can you get your hands 
on a Maxwell Modem? 

Well, rather than take another 
page or two to list all the stores 
from Pittsburg to Petaluma, we have 
a better idea. 

Do what modems do. Call. 
800 -4- VADICS. 

THE MAXWELL MODEM. 

Racal -Vadic 1525 McCarthy Blvd. Milpitas, CA 95035 (408) 946 -2227 

' "The Maxwell Modem and George are trademarks of RacaWadic. ®IBM is a registered trademark of International Business Machines Corp 01984. Racal -Uadic 
"' Hayes is a trademark of Hayes Microcomputer Products, Inc. 



FIXES AND UPDATES 

DEVELOPMENTS 

Product News 
VISICORP has cut the prices of its VisiSeries 
software. The price for the IBM PC version of 
VisiCalc has tumbled from $250 to $99. Visi- 
Word Plus for the IBM PC has the top price in 
the line -$195. It once sold for $375. VisiSched- 
ule and VisiLink for the Apple can now be 
bought for $149. dropping from $300 and $250, 
respectively. VisiCorp also announced that it 
recently inked a distribution agreement with 
First Software Corporation for 10,000 copies of 
FlashCalc, a $99 spreadsheet. FlashCalc, de- 
signed for the Apple Ilc and Il011 +, has vari- 
able -width columns and extensive formatting 
features. 

MEAD DATA CENTRAL of Dayton. Ohio. has 
announced software that lets Apple and Wang 
microcomputer users gain access to its N EXIS. 
LEXIS. NAARS, and other information -retrieval 
services. 

IBM ENTRY SYSTEMS DIVISION unveiled 256K- 
byte versions of the PC and PC XT, while at the 
same time reducing the price of the PC Portable 
and the PCjr. An entry -level PC with a 360K-byte 
floppy and 256K bytes of memory costs $1995. 
A 256K-byte PC XT starts at $4395. The Por- 
table now costs S2595, or $3020 with a factory - 
installed drive. The base price of the PCjr now 
stands at $599. The larger version with 128K 
bytes of RAM and a drive has been reduced 
to $999. 

INNOVATIVE SOFTWARE has begun marketing 
an enhanced version of its T.I.M IV 
database -management system. New features 
added to T.I.M., which runs on the IBM PC, let 
you transfer data between files while doing 
calculations and accumulating totals in a 

separate but related file. TI.M:s data files can 
handle 32,000 records; 128K bytes of memory 
is required. The price is $495. Owners of earlier 
versions can contact the company for update 
procedures. 

EAGLE COMPUTER of Los Gatos, California, 
has unveiled the Thrbo GT, an enhanced ver- 
sion of the Thrbo XL. The GT comes with a 

32- megabyte hard disk, 512K bytes of RAM, and 
a $6995 price tag. The $4995 XL has a 

10-megabyte fixed disk and 256K bytes of RAM. 

CORONA DATA SYSTEMS of Thousand Oaks, 
California, has announced 15 to 21 percent 
price reductions on its line of IBM PC- 
compatible computers. You can get a Corona 
desktop PC with 128K bytes of RAM, one disk 

drive, a keyboard, BASIC, and MS -DOS for 
$1950. With a monitor included, both the 
desktop model and the Portable PC cost $2195. 

MORROW has unbundled the software pack- 
ages from its Micro Decision line because 
surveys indicated that a majority of users didn't 
need most of the software packaged with the 
Micro Decision. The single -drive MD -IE and the 
MD -3E now come with the NewWord word-pro- 
cessing program. The MD -3E also includes a 

spelling checker. They go for S999 and $1499, 
respectively. Versions of the Micro Decision with 
the complete package of five application pro- 
grams will still be marketed, according to 
spokespeople for the San Leandro, California, 
manufacturer. 

INFOCOM's complete line of interactive fiction 
games now runs on the Apple Macintosh. 
Based in Cambridge, Massachusetts, Infocom 
publishes the Zork trilogy as well as a variety 
of whodunits and adventures. 

CYBERLYNX COMPUTER PRODUCTS of 
Boulder, Colorado, recently demonstrated a ver- 
sion of its Smarthome I home -automation pack- 
age that puts to work certain features of the 
Apple Ilc. A starter kit costs $499. 

VOLITION SYSTEMS recently reduced the price 
of its Modula -2 compilers and development sys- 

tems. For the Apple I and Ill the prices are $295 
and $395, respectively. Both the IBM PC and 
PC XT versions are $395. The price is $495 for 
Sage II /IV computers. The Advanced System 
Editor is $150. Volition Systems is located in Del 
Mar, California. 

NORTH STAR COMPUTERS has slashed prices 
and bundled new software for its Horizon and 
Advantage systems. For S5400, you can get a 

15- megabyte Horizon. Twice the storage can be 
picked up for $6400. Advantages with similar 
storage capacities are $200 less. A single 
floppy -disk drive Horizon now costs $2800, 
while a dual -drive Advantage goes for $2600. 
North Star, headquartered in San Leandro, 
California, is also offering fixed bundles of soft- 
ware at savings of from $600 to $1000 if pur- 
chased separately. 

ATRON CORPORATION of Saratoga, California, 
recently held a series of technical seminars that 
demonstrated versions of its PC Probe and Soft- 
ware Probe that apply Microsoft's Windows en- 
vironment. The Windows option includes en- 
hancements to debug multiple programs and 
data areas running under different windows, 
hook up with symbol tables, and automatical- 
ly track symbol tables and breakpoints after 

memory reallocation. Windows is available as 
an add -on software package. 

NEC HOME ELECTRONICS is now selling its 
PC -8200 notebook computer and 14 programs 
for $599. For $799, you can buy a 24K-byte 
PC -8200 with a 300 -bps modem. NEC is based 
in Elk Grove Village, Illinois. 

LOTUS DEVELOPMENT CORPORATION, Cam- 
bridge. Massachusetts, announced that Hewlett - 
Packard's Portable Computer is the first system 
to have the I -2 -3 spreadsheet built into ROM. 
In a related development, a Lotus spokesper- 
son said that 1 -2 -3 is available for the dual -disk 
and Winchester- disk -drive versions of Zenith 
Data Systems' Z -150. 

LEADING EDGE PRODUCTS has revised the 
pricing of its Personal Computer. The new base 
price is $2695. A version of the Leading Edge 
computer with color graphics starts at $200 
more. The company operates out of Needham 
Heights, Massachusetts. 

FUJITSU MICROELECTRONICS reduced the 
price of its Micro 16s to $23 50. The Micro I6sx 
with a 10- megabyte drive is $4250. 

MICROSTUF's Crosstalk XVI data- communica- 
tions software system is now included with 
Rixon's PC212A card modem for the IBM PC 

GENERAL ELECTRIC Information Service Com- 
pany of Rockville. Maryland, has introduced and 
demonstrated an IBM Personal Computer in- 
terface to its computer -based comprehensive 
wire- transfer system. MoneyNET. MoneyNET 
allows corporate treasurers to initiate fund 
transfers and transaction processing with the 
Federal Reserve Bank and correspondent 
banks. 

Industry Updates 
THORN EMI COMPUTER SOFTWARE has ac- 
quired a license for the exclusive worldwide 
marketing and distribution rights for all products 
of Perfect Software Inc. The Berkeley -based 
Perfect Software is well known for its business 
applications software. including Perfect Calc and 
Perfect Writer. In a related development, Thorn 
spokespeople said that the company will pub- 
lish and distribute personal computer software 
for business, entertainment, and education 
beginning in mid -1984. Thorn EMI Computer 
Software is a $7 million start -up company and 
a part of the Information Technology Group of 
Thorn EMI plc, a London -based multinational 
corporation with annual revenues in excess of 
$4 billion. 

(continued) 
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Circle 52 on inquiry card. 

WHY 
JOHNNY 
CAN'T 
READ 
HIS 
OWN 
CODE 
Johnny's 
A Good 
Programmer, 
Even Brilliant, 
BUt- Johnny works in 8080/Z80 assembly 
language, with a conventional assembler. 
That can make yesterday's brilliance 
today's garble, a maze of mnemonics and 
a jumble of meaningless labels. Johnny's 
program is less than self- explanatory- 
even for Johnny. 

Johnny could read his own code if he used 
SMAL /80 -the superassembler -and so 
can you. SMAL /80 boosts your program's 
clarity and your productivity by giving you: 

Familiar algebraic notation in place of 
cryptic mnemonics- "A =A -3" for example, 
instead of "SUI 3" (if you know BASIC or 
Pascal, you already know SMAL /80) 

Control structures like BEGIN... END, 
LOOP...REPEAT WHILE, and IF...THEN... 
ELSE... to replace tangled branches and 
arbitrary label names (eliminating up to 90% 
of labels with no overhead imposed) 

Complete control over your processor - 
because SMAL /80 is a true assembler, it 
doesn't reduce execution speed or burden 
your program with its own runtime routines. 

SMAL /80, the assembler that handles like a 
high -level language, lets you do it right the 
first time, and lets you read and understand 
your work afterward -the next day or a 
year later. Users say SMAL /80 has doubled 
and even tripled their output of quality code. 
But don't take our word for it- TRY IT! 

Use SMAL /80 for 30 days. If you're not 
completely satisfied with it -for any rea- 
son- return the package for a full refund. 
SPECIAL BONUS: Order before Sept. 30, 
1984, and get Structured Microprocessor 
Programming -a $25 book FREE! 
SMAL /80 for CP /M -80 systems (all CP /M 
disk formats available - please specify); 
produces 8080/8085 and Z80 code. Now 
supports Microsoft .REL.ONLY $149.95 
SMAL /80 for CP /M -80 systems, 
8080/8085 output only. SAVE $20: $129.95 
NEW! SMAL/80X65-f or Apple II and Ile 
(requires Z80 card and CP /M); produces 
Z80 and 6502 object code. $169.95 

Mastercard SMAL /80 We pay 
visa shipping or 
C.o.D.'s CHROMOD ASSOCIATES prepaic 

(201) 653 -7615 orders 

1030 Park Ave. Hoboken, N.J. 07030 
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FIXES AND UPDATES 

COMPUTER ASSOCIATES INTERNATIONAL 
has acquired all the assets of Sorcim Corpora- 
tion, makers of SuperCalc. 'Ièrms called for cash 
payments totaling $17.6 million over a five -year 
period, plus contingent payments of almost $9 
million. Headquarters for Computer Associates 
is in Jericho, New York. Sorcim is based in San 
Jose. California. 

PRACTICORP INTERNATIONAL is the new 
name resulting from the merger of Micro Soft- 
ware International and Computer Software As- 
sociates. Both companies developed and 
marketed PractiCalc and other products bear- 
ing the Practi- prefix for Apple, Commodore, 
and now IBM computers. Practicorp Interna- 
tional Inc. maintains corporate offices in 

Newton Upper Falls, Massachusetts. 

TAVA CORPORATION has agreed to bundle 
Computer Creations' Ultimate 5 -in -1 with its IBM 
PC- compatible computer. The Ultimate is a 

combination package containing Z -Com 
electronic -mail, dictionary, word -processing, 
database -management, and mail -merge abili- 
ties. 

SOFTECH MICROSYSTEMS announced an 
agreement with Business Solutions to market 
Jack2, an integrated package with word - 
processing, graphics, spreadsheet, and 
database -management capabilities. The list 
price is $495. 

BYTE's BITS 

TDI Brings ETH Modula -2 
Software to Commercial Market 
TDI Ltd. has signed an agreement with Niklaus 
Wirth and ETH Zürich that allows TDI to offer 
a family of portable, modifiable Modula -2- 
based operating systems and application pro- 
grams derived from software created at ETH. 
The agreement allows TDI to license the en- 
hanced software to commercial users (along 
with extensive documentation and support) for 
a per- machine price and to educational users 
at a lower per -site price. This is said to be in 
keeping with TDI pricing policies that "en- 
courage the widest possible distribution and 
use of the software:' 

The software line, called Liberator, promises 
several advantages to both users and program- 
mers because of the company's commitment 
to creating high -performance software that will 
run only on 32 -bit microprocessors. Its use of 
Modula -2 guarantees that programmers can 
more easily modify software and move it to 
other computer systems (TDI will sell the source 
code for all products for an additional fee). Both 
operating- system and application software will 
use windows, menus, and mice; users can 
modify menu descriptions, error messages, and 
Help files by editing text files associated with 
the program. 

TDI's first major product is a Modula -2 pro- 
gramming environmentbperating system called 
Moses. Future products will include application 
programs and more sophisticated operating 

systems. TDI is serving as a clearinghouse for 
unsupported Modula -2- related compilers and 
application programs originally available from 
ETH Zürich. In a related development, TDI said 
that it will occasionally make changes or exten- 
sions to the Modula -2 implementations it pro- 
vides; the company pledges that it will only 
make changes approved by Niklaus Wirth. For 
more information contact TDI Ltd., 29 Alma 
Vale Rd., Bristol BS8 4N1. England; telephone 
(0272) 742796. 

Omikron Reorganizes Under 
Chapter 11 

On February 21. 1984, Omikron filed for 
bankruptcy under Chapter II of the Federal 
bankruptcy laws. Omikron made a name for 
itself supporting CP /M products for the Radio 
Shack TRS-80 microcomputer. Problems arose 
when a number of bugs forced a delay in a 

major project while at the same time several 
competitors entered the market. 

The company continues to operate, but it has 
had to cut back on services such as toll -free 
customer lines and reduce its advertising 
budget and personnel staff. 

Customers with products on order or refunds 
due will receive complete information shortly. 
Omikron has formulated a plan to meet its 
obligations but must await the approval of the 
bankruptcy court before it can be carried out. 

Omikron maintains its offices at 1 127 Hearst 
St., Berkeley, CA 94702. 

Bug Snoops Sought 
Want a checkbook system for the IBM PC? If 
so, contact Computer Tx Service in Incline 
Village, Nevada. For $30 you can pick up beta - 
test copies of a program called Money Street. 

lèsters will hunt for bugs, critique documen- 
tation, suggest improvements, and help fine - 
tune the product. In return, they will get the final 
version of Money Street free, a testers' newslet- 
ter, and discounts on future software purchases. 

We want testers to bash it, smash it, and try 
to crash it says Bob Payne of Computer Tax 
Service. "Just to get their blood pumping, we 
hid a few bugs in it:' 

For more information, contact Computer lax 
Service, POB 4845, Incline Village, NV 89450, 
(702) 831 -4300 or 832 -1001. 

Kraft Announces Contest Winners 
Paula Boge, a 16 -year old from Dubuque, Iowa, 
won the grand prize trip to the EPCOT Center 
in Florida in the recent Kraft Kideo Game Con- 
test. Ms. Boge elected to take the cash 
equivalent of the trip, approximately $4000, 
and buy a computer for her family. 

The Kraft Kideo Game Contest challenged 
students 18 and under to devise a concept for 
a nutrition -oriented computer game geared 
toward younger children. Ms. Boges entry, 
called Health Habits, was awarded top spot in 

the competition that featured more than 800 
entries from 47 states. Nibbles, the main 
character of her game, takes children through 
the adventures and misadventures of achiev- 
ing good health habits. 

(continued) 



QuadmodemM 
The intelligent way to talk 

to other computers. 
Ordinary modems can't do what 
the QuadModem can. Because 

they're not as smart. 

If you expect your computer to 
communicate effectively with other 
intelligent systems, you can bet it'll 
need an intelligent modem. That's 
where the new QuadModem from 
Quadram comes in. 

QuadModem connects directly to 
your phone line. From there it can 
dial a number from memory; detect 
incoming baud rates; answer the 
phone when another modem calls; 
and distinguish between dial tones, 
busy signals, data transmissions, 
and human voices (remember those ?). 
It also automatically adjusts for rotary 
or Touch Tone phone systems and 
shows you what's happening right 
on your computer screen. 

Even problems aren't problems. 

An advanced microprocessor in 
QuadModem can automatically spot 
phone problems, and the QuadMbdem 
is fully compatible with Bell 103/212A 
dial up modems and the most 
popular modem brands. 
QuadModem is the complete intelligent 
modem: with two different versions, 
an internal model for IBM PC's and 
most compatibles and a stand -alone 
for the PC and other popular brands. 
Both come with full supporting 
documentation and user manuals. 
Plus right now, we'll include an 
introductory offer from The Source 
And to round it out, you can add 
QuadTalk, our very powerful, highly 
intelligent communications software 
that's menu -driven and very friendly. 

If you expect your computer to 
communicate properly, it's got to 
act intelligently. It can with the new 
QuadModem from Quadram. 

QUADMM 
An Intelligent 9/S,s Compary 

4355 International Blvd. /Norcross, Ga. 30093 
(404) 923 6666 /TWX 810.766 -4915 (OUADRAM NCRS) 

INTERNATIONAL OFFICES 
Interguadram Ltd. 442 Bath Road Slough. England SL16BB 
Tel: 6286 -63685 T1x: 847155 Auriema G Int. quadram GmbH 
Fasanenweg 7, 6092 KeIsterbach, West Germany Tet 61073089 
Tir 417770 Seva G Interguadram s.a.r.l. 41. Rue Ybry 92522 Neully 
Tel: 7581240 Tlx: 630842 !so Bur Chevco Computing 6581 Kitimat 
Road, Mississauga, Ontario, Canada L5N -2X5 Tel: 4166217600 

IBM' PC, XT, PCP. are registered trademarks of International 
Business Machines Corporation. 
'The Source is a registered trademark of Source Telecommunicating 
Corporation. 

CCopyright 1984 Quadrant Corporation. All rights reserved 

Circle 259 on Inquiry card. 



©1984 AT &T Technologies, Inc 

>^: - 
- -_ 

}... 
r ' 

UNIXTM System V from AT &T 
can help you close a sale, as 
well as open up new markets. 
It's another reason why good 
business decisions are based on 
UNIX System V from AT &T. 

More and more of your cus- 
tomers will be demanding multi - 
user and multi -tasking systems. 
The benefits of UNIX System V- 
portability, reliability, flexibility 
-make it the ideal software 
system for this lucrative market. 

In addition, AT &T 1 sup- 
port UNIX System,V with the 
service, training, and documenta- 
tion resellers need to prosper. 

More choices, 
more opportunities 

UNIX System V is virtually 
hardware independent. So you'll 
be able to configure systems 
using equipment from a variety 
of vendors. 

You can use the flexibility of 
UNIX SystemV as a real selling 

point to customers who want to 
add hardware that is compatible 
with the machines they already 
have. 

And over the long term, 
UNIX System V offers continuing 
opportunities to upgrade and 
expand your customers' systems. 
End -user flexibility translates 
into market opportunity for the 
reseller. 

Software that sells 
UNIX System V offers 



another real sales opportunity in 
the area of customized software. 

You'll be able to sell software 
for a wider range of configura- 
tions. You'll have more software 
to offer, too. Your programmers 
can concentrate on developing 
new packages instead of rewrit- 
ing old ones. 

For more information, send 
in the coupon for a copy of our 
free booklet, "Why Good 
Business Decisions are Based on 
UNIX System V." 

UNIX System V. From AT &T. 
From now on, consider 
it standard. 
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Please nd the free booklet "Why Good Business 
Decisio are Based on UNIX" System V.. 

I Mail to: T &T, P.O. Box 967, 
Madison Square Station, 

w York, NY 10159 

Name 

Title 
Company 

Address 
City State Zip 
My business tegory (check one): 

OEM /VA '. Software House 
MIS /DP General Business Mgt. 

Other 

U N I X System 'censee _,Yes N Don't 



FIXES AND UPDATES 

In all, 22 prizes were awarded by a panel of 
computer experts, nutritionists, educators, and 
whiz kids. 

Multiuser System Network 
Tèsted in Miami 
An interactive multiuser computer system that 
allows 45 people to participate simultaneously 
is being tested in the Miami area by American 
Software'Ièchnology. The system, called Enter - 
net. is designed to allow users to interact with 
each other and the host computer in real time. 

For the test, the company has created Fazuul, 
an interplanetary adventure game. The player 
crash -lands on Fazuul, and he or she must pose 
questions and analyze clues to escape. Players 
can team up to beat the game or work against 
other participants. All game commands are in 
English. 

If you live in the test area and own a 300- or 
I200-bps modem, you can gain access to Enter - 
net by calling 866 -8060. The host computer will 
verify your telephone number and billing infor- 
mation (MasterCard, VISA, or prepayment) and 
provide instructions on how to play the game. 

Call for Papers 
The conference committee for the 1985 ASME 
International Computers in Engineering Con- 

ference and Exhibition has issued a call for 
papers that address the theme "Expert Sys- 
tems: A New Dimension in Computer Engineer- 
ing:" The venue will be the Sheraton Boston 
Hotel, August 4 -8, 1985. 

Papers are solicited in all areas related t o the 
research, development, and application of com- 
puters in mechanical engineering with a focus 
on expert systems, including computer -aided 
manufacturing, simulation, robotics, engineer- 
ing software and standards, and finite -element 
techniques. Contributions in the form of a f ull- 
length paper or an extended abstract are 
sought. 

A November 15, 1984, deadline has been set 
for the submission of abstracts. Three copies 
of the finished contribution must be submitted 
by January 15, 1985. The date for notification 
of acceptance is February 15, 1985. Contribu- 
tions must be submitted to the appropriate 
technical program chairperson. For a list of 
names and addresses, contact the American 
Society of Mechanical Engineers, 345 East 47th 
St., New York, NY 10017. 

Public- Domain Software 
Sales and Rentals 
P.1:s Company of Vista, California, offers non - 
copyrighted, public- domain software in its 

PC FORTH T'^ 

IBM PC & XT, 
HP -150, 

Macintosh, 
Apple II, 

CompuPro, 
Sage & CP /M -68K, 

Wang PC, 
All CP /M and 

MSDOS computers. 

lcnhij* 

WITH el FORTH 

li 

Try the professional language offering 
the utmost performance in the shortest 
development time. Transport your ap- 
plications between any of our enhanced 
83- Standard compilers or expanded 
32 -bit versions. Choose from our wide 
selection of programming tools including 
native code compilers, cross -compilers, 
math coprocessor support, and B -Tree 
file managers. All fully supported with 
hotline, updates, and newsletters. 

Laboratory Microsystems Incorporated 477 

Post Office Box 10430, Marina del Rey, CA 90295 
Phone credit card orders to (213) 306 -7412 r 
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original source code. Three software libraries, 
CP /M, SIG /M, and BM PC, are available. Each 
library is a collection of volumes from a users 
group and is made up of game, utility, and busi- 
ness programs. Computerists can freely copy 
and exchange the libraries using Digital 
Research's CP /M versions 1.4, 2.2, or 3.0 and 
241K-byte 8 -inch single -sided single- density 
IBM -3740 -format drives. PC -DOS and most 
51/4-inch floppy- disk -drive formats are sup- 
ported. 

The CP /M Users Group library has 92 

volumes, the SIG /M library offers 148, and the 
IBM PC library has more than 100. Additional 
services include telephone ordering and auto- 
matic updates. 

The complete CP /M library can be rented for 
$45. The SIG /M library rents for $75, and the 
IBM PC library rents for $99.50. Add $7.50 for 
shipping, handling, and insurance. The rental 
term is seven days after receipt, with a three - 
day grace period for return. For more informa- 
tion, contact P.1:s Co., 1062 T2ylor St., Vista, CA 
92083, (619) 941 -0925. 

BYTE's BUGS 

Misplaced Lines 
Dr. Antonio Salvadori, associate professor of 
physical science at the University of Guelph in 

Canada, spotted a bug in Stephen Bourné s ar- 
ticle 'The Unix Shell" (October 1983, page 187). 

The five lines on page 190 in the third column 
that begin "is an append command...:' should 
be replaced with the following: "is the Shell pro- 
gram called temporarily to execute a file. Files 
have three independent attributes -read, write, 
and execute. If wg is executable, then ..." 

Sieve of Eratosthenes 
Algorithm Defended 
A BYTE reader wrote us expressing his confu- 
sion over the validity of the Sieve of Eratos- 
thenes algorithm that accompanied Jacques 
Bensimon's March article 'STSC APL'PLUS and 
IBM PC APL: Two APLs for the IBM PC" (page 
246). Specifically, the reader became befuddled 
with Mr. Bensimon's BASIC prime- number- 
generating program (listing 2b, page 254), which 
produces an answer of "'1899 PRIMES' when 
in fact there are only 1028 primes between 2 

and 8191:' 
"The problem with this ... program:' the 

reader wrote, "seems to be a faulty method for 
incorporating a sure and certain speed -up of 
the 'standard' sieve: after discarding all multi- 
ples of 2, ... one only has to eliminate the odd 
multiples of 3, 5, 7, I I, etc.... After spending 
a lot of time unsuccessfully trying to accomplish 
this using only one FOR...NEXT loop, I have 
come to believe that the most efficient way to 
obtain this speed -up is to eliminate all odd 
multiples of 2, 3, 5, etc., in a first pass. What 
remains is either prime or a power of 2. A sec- 
ond pass to eliminate 4. 8, 16, 32, etc., leaves 
only the primes. My TLrbo Pascal version of this 
runs 10 iterations in about 13.5 seconds:' 

We sent a copy of the letter to Jacques Ben - 
(continued) 



People who buy UDS modems 
aren't playing games! 

You can often judge a personal computer user by 
the hardware he selects. If the modem comes 
from UDS, chances are he has a serious invest- 
ment in computer and software, a serious data 
communications requirement and serious com- 
puter -based decisions to make. 

UDS modems offer true pro -quality perfor- 
mance to the serious microcomputer owner. Data 
rates range from 0 to 9600bps. Depending on 
data rate, synchronous and asynchronous 
models may be selected for half- or full -duplex 
communications. Their prices put them within 
easy reach of the serious user. 

If data communication has progressed beyond 
the game -playing stage in your microcomputer 
system, it's time to investigate UDS. The efficiency, 
reliability and potential for faster data transfer can 
add real professional capability. Contact Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 
35805. Telephone 205/837 -8100; TWX 810 - 726 -2100. 

Universal Data Systems 
M MOTOROLA INC. 

rrto mats n Systems Group 
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(Formerly Warehouse Software) Call for programs not listed. 

Technical & Other Information (602) 246 -2222 
TOLL -FREE ORDER LINE 1 -(800) 421 -3135 

Call for programs not listed. 

DATABASE MANAGEMENT SYSTEMS 

Dbase Il and Dbase Ill Call 
Fox and Geller Ouickcode $159 
Knowledgeman $275 
Condor III $330 
NWA Statpak $350 
Tim IV $249 
Infostar $255 
PFS File $95 
FRIDAY $175 
Personal Pearl $145 
Fast Facts for IBM PC $135 
RBase 4000 $285 

Wordstar, Mail Merge, Correct 
Star, Star Index $345 
Wordstar $235 
Mail Merge or Correct Star $130 
Microsoft Word With Mouse $295 
Word Perfect $295 
Volkswriter for the IBM PC $110 
Volkswriter DeLuxe $175 
Aspen Spellchecker $36 
Metasoft Benchmark $265 
Multimate $275 
Peachtext 5000 $195 

SPREADSHEETS 
Calcstar $89 
Supercalc II $159 
Supercalc Ill $199 
Microsoft Multiplan $139 
!TK Solver $289 

i OUNTIN 

TCS. equivalent of Peachtree - Specially 
augmented by Warehouse Software. 
Customized for your IBM PC Terminal 
and Printer - GL, AR, PA, AP, CP /M -80, 
CP /M -86 for PC XT, DOS 1.1, 2.0. 
Each Module ... $75For All Four $275 

CYMA CALL 

Dollars & fence $115 
MBSI Real World, GL, PA, AP, AR 

Each Module $350 

TRANSFER PROGRAMS 
Move -it $85 
Microstuff Crosstalk $105 

BEST PRICE IN U.S. 

FOR IBM PC OR CLONES 

Multifunction Board - Includes Async 
Adapter, Parallel Adapter, Clock with 
battery back -up and Software, 64K 
memory expandable to 512K. 1 year 
warranty $249 

LANGUAGES 
Lifeboat Lattice C Compiler $295 
Microsoft C Compiler $315 
Microsoft Pascal Compiler $215 
Microsoft Basic Compiler $245 
Microsoft Basic Language $235 
CBASIC 86 for IBM PC $135 

r-OR PC DOS 

Norton Utilities $55 
Copy Il PC $34 
Prokey V3.0 $89 
Harvard Project Manager $265 
Microsoft Flight Simulator $38 

HARDWARE 
Hayes 1200 Modem $495 
Hayes 1200b Modem for IBM PC $425 
Internal Model for IBM PC $285 
Anchor Signalman 1200baud Modem $285 
MPI 360K Disk Drives $185 
CDC 360K Disk Drives $215 
1/2 Height Panasonic Drives D/S D /D$185 
10 MB internal hard drive for IBM PC $995 
10MB external hard drive 

for IBM PC $1095 
Princeton RGB monitor $479 

COMPUTERS 
Corona or Zenith Computer 

Portable or Desk Top Call 

BOARDS FOR THE IBM PC 

OR LOOKALIKES 
Ouadram Color I $199 
Ouadram Color II $245 
256K Sigma Ram Board $299 
Maynard Sandstar Controller $195 
STB Graphics Boards $285 
Sigma Disk Controller $185 

RINTERS 
Bluechip M120/0 $249 
Gemini 10X $269 
Gemini 15X $369 
Okidata 82A Call 
Okidata 83A Call 
Okidata 84P $949 
Okidata 92P $425 
Okidata 93P $639 
Juki 6100 $420 
Call on all Epson Models 
Daisywriter 2000 $1030 
Silver -Reed Call 
Diablo 620 Call 
Diablo 630 Call 
NEC 3550 Call 
TERMS: Prices include 3% cash discount. Add3 %for 
charge orders. Shipping on most items $5.00. AZ 
orders *6% Sales Tax. Prices subject to change. 

TOLL -FREE ORDER LINE 1- (800)- 421 -3135 
'WAREHOUSE DATA PRODI 
2701 West Glendale Ave., Suite 6 

Phoenix, AZ 85021 
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FIXES AND UPDATES 

simon, who responded by telling us "... the 
Sieve of Eratosthenes it certainly is!" According 
to Mr. Bensimon, the figure 1899 is the correct 
number of primes between 3 and 16,383 (i.e., 

2 x 8191 + I). The algorithm avoids even 
numbers entirely because it operates on flag 
vector F of 8191 elements. which represent all 
odd numbers between 3 and 16,383. The 
variable P steps through the 1899 distinct prime 
values during execution. 

Tiger and Dragon 
Mixed with Wrong Formula 
Dan Rollins's article "A Tiger Meets a Dragon" 
(December 1983, page 4 57) motivated Mexico 
City's Ruben Chaves Misrahi to write a Pascal 
program to graph dragons of different orders 
on his Apple Ile. In the process, Mr. Misrahi 
discovered a bug that has a solution that may 
not be obvious. 

Mr. Rollins's generalized dragon formula in the 
last column on page 4 59 is incorrect. According 
to Mr. Misrahi, the correct formula is 

S(n) = S(n' I) + d. + S(n - I) 

using S(0) = 0 null <sequence> 
In a letter to us confirming this bug and its 

correction, Mr. Rollins notes that many of his 
article's readers failed to realize that the Gen - 
dragon program (listing I, page 460) does not 
have to be used with the plotter emulator 
(listing 2, page 475). In addition, if you replace 
the GOSUB 1500 in line 550 with PSET (X,Y), 

you can transport the program to many 
machines. Mr. Rollins also reports that an 
order-11 dragon curve can be displayed directly 
on an IBM PC's monitor and printed out with 
a graphics screen -dump program. 

Important Biographical 
Info Omitted 
We inadvertently left out some important 
biographical information about Scot Kamins, 
the author of "Macintosh BASIC (April, page 
318). Mr. Kamins coauthored with Mitch Waite 
Apple Blackjack: Humanized Programming in BASIC 
(McGraw- Hill /BYTE Books, 1982). He has writ- 
ten a number of manuals for Apple Computer 
Inc., including the Applesoft Programmer's Reference 

Manual and the Macintosh BASIC Reference Manual. 
Mr. Kamins is currently writing a series of 

books on Macintosh BASIC that is to be pub- 
lished in the fall. He is a senior technical writer 
for 'Ièchnology'Yanslated Inc. (1047 Sutter St., 

San Francisco, CA 94109). a technical writing 
concern. 

We apologize for our mistake. 

Greater Memory Expansion 
You can expand the RAM of Digital Equipment 
Corporation's Rainbow 100B by 768K bytes (for 
a total of 896K bytes), not to 768K bytes as we 
erroneously reported (lune What's New, page 
50). We apologize for the error. 

It comes with 128K bytes of RAM, a pair of 
400K byte 5'Y44 -inch floppy -disk drives, and dual 
Z80 and 8088 processors. Without a keyboard 
or monitor but with CP /M -80, CP /M -86 version 
2.00. and MS -DOS version 2.05. it costs 
S2750. 



C 
C COMPILERS FOR 

PC DOS MS DOS CP M -86 CP M -80 APPLE 11, Ile, llc 
COMMODORE 64 RADIO SHACK and MACINTOSH 

AZTEC C86 42:019 
Optimized "C" compiler for PC DOS, MS DOS & CP/M-86 

PC DOS, UNIX I /O, math, screen, graphics libraries 
8086 assembler, linker & librarian, overlays 

PRO - library source, debug, ROM, MASM & RMAC, 8087. large model 

C COMPILERS 
AZTEC C68K for MACINTOSH 

VAX cross compilers 

C TOOLS & AID` 
Z editor (like Vi), C TUTOR compiler, PHACT database, 
C GRAFX, UNI -TOOLS I, QUICK C, BABY BLUE for PC 

to CP /M cross, QUADLINK for PC to APPLE cross 

MACINTOSH 

I. 

I 

PC DOS 
CP M -86 . 

I 

AZTEC C II 
Optimized "C" compiler for CP /M, TRSDOS & LDOS 

assembler, linker & librarian, overlays, utilities 
UNIX I /O, math & compact libraries 

/PRO- library source, ROM, M80 & RMAC 

CP M 
TRSDOS 

LIDOS 

, 
I 

AZTEC C65 
"C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64 

VED editor, SHELL, UNIX & math libraries 
/PRO- library source, ROM, overlays 

CROSS COMPILERS 
Compile & link on HOST -test on TARGET machine 

HOSTS: UNIX, PC DOS, CP /M -86, CP /M -80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP /M -86, CP /M -80, APPLE, RADIO SHACK, 

COMMODORE 64, other hosts and targets available 

APPLE 
COMMODORE 64 . 

I 

AZTEC C86 C COMPILER 
PC DOS MSDOS 
CP /M -86 
BOTH 
C86/ PRO 
/PRO UPGRADE 
Z (VI EDITOR) 
C TUTOR COMPILER 
PHACT DATABASE 
C GRAFX 
SUPERDRAW 
UNI -TOOLS I 

QUICK C 

249 
249 
399 
499 
250 
125 

99 
299 

99 
299 

99 
125 

PRICES 
AZTEC C II C COMPILER 

CP /M 
CII/ PRO 
/PRO UPGRADE 
TRS 80 MODEL 3 

TRS 80 MODEL 4 
TRS 80 PRO (3 & 4) 

199 
349 
150 
149 
199 
299 

AZTEC C65 C COMPILER 
APPLE DOS 3.3 199 
PRODOS CALL 
E EDITOR 99 

MANX SOFTWARE SYSTEMS 
Box 55 

Shrewsbury, NJ 07701 
TELEX: 4995812 

AZTEC C CROSS COMPILERS 
PDP -11 HOST 2000 
PC DOS HOST 
CP /M -86 HOST 
CP /M -80 HOST 
APPLE HOST 
VAX HOST 
MACINTOSH 

750 
750 
750 
750 

CALL 
CALL 

TARGETS 
PC DOS 
CP /M -86 
CP/M-80 
APPLE 
RADIO SHACK 
COMMODORE 64 
MACINTOSH 

TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY. 
APPLE DOS MACINTOSH is a trademark of APPLE. 

TO ORDER OR FOR INFORMATION: 

CALL: 800 -221 -0440 (outside NJ) 
201 -780 -4004 (NJ) 

Australia: Blue Sky Industries- 2A Blakesley St. - Chatswood NSW 2067 - Australia 61- 2419 -5579 
England: TAMSYS LTD - Pilgrim House -2 -6 William St. - Windsor, Berkshire SL4 IBA- England - Telephone Windsor 56747 

Shipping: per compiler next day USA$20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA 8 Canada $20 
UNIX is a trademark of Bell Labs. CPl M, CP/ M -80 and CP/ M -86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT. 

N.J. residents add 6% sales tax. 
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_.. 

We've made it 
possible for you to 
work with some 

unusual computer 
characters. 

Not long ago, a group of engineers here at Digital Research had 
a genuine brainstorm. 

Introducing VidLink." The software -video technology that will 
literally revolutionize the way you see your computer. 

Using a cable that connects a PioneefLD -700 Laser -Disc Player 
to your Commodore 64" (and soon an IBM®PC or Apple®II), VidLink 
lets you key up visual information from virtually any videodisc. With 

IBM is a registered trademark of International Busness Machnes Corporation Ccrmrodore 64 is a trademarkol Commodore Business Machines In c. Apple is a trademakof Apple Computer Inc Pioneer LD-7(X) Laserthsc player is 

a trademark of Pioneer Video Inc a wholy owned subsidiary of Roneer Electronics. Tokyo, Japan. VidLink is a trademarkcI Distal Reseach Inc ©1984 Digital Research Inc. rights reserved ?nce subject to tax. shppngandhandlng 
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