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Editorial �

Where BYTE Is Going . �
We want to clear up some confusion about different kinds of articles in 

BYTE that have sometimes been mistaken for one another, to explain how 
we intend to avoid the same problem in the future, and to reaffirm BYTE's 
editorial direction as a magazine for personal computer users. 

BYTE publishes reviews in order to help readers make purchasing decisions 
on personal computers, peripherals, and software. A review passes judg­
ment on a product. Every review in BYTE appears in the Reviews section 
and carries a banner that includes the word "review:' Although staff members 
sometimes write reviews, we more often solicit them from personal com­
puter users who are not on staff. We try to ensure that reviews are thorough, 
frank, and fair. Fairness requires that all reviews be performed on actual ship­
ping products rather than prototypes or beta-test machines and software. 
To do otherwise is unfair to the reader, the reviewer, and the manufacturer. 
In a few cases, we have mistakenly published reviews of prerelease products. 
(We owe an apology to Supersoft for holding a prerelease version of its C 
compiler up to the standard of a shipping product in our August 1983 issue.) 

BYTE publishes product descriptions to give readers an early look at forthcom­
ing products that are innovative and important. BYTE staff members write 
almost all product descriptions because of the absolute confidentiality re­
quired in gaining access to prototypes and beta-test products months before 
product announcements. Because product descriptions are written at such 
an early stage of a product's development, they cannot pass judgment on 
the final product. Rather, the goal of a product description is to give the reader 
as much technical information as possible at the time and also a detailed 
impression of how it feels to use the product, how the product works, and 
how it breaks new ground. 

When we see a prototype or test system at an even earlier stage of develop­
ment, we call the resulting article a product preview rather than a product 
description. Again we try to give our readers an early look at something new 
and interesting, and an impression of the product-to-be, but we also recognize 
that the manufacturer may make significant changes before going into pro­
duction. A product preview usually has less detail than a product description. 

To review a prerelease product would be unfair, but product descriptions 
and previews do point out design limitations that cannot be changed by ship­
ping date (for example, the HP lSO's lack of provision for an 8087 coprocessor, 
or Macintosh's lack of an inboard second disk drive). At this writing, BYTE 
has done product previews of both the HP 150 and the Macintosh, but has 
not yet received review machines of these products. As soon as machines 
arrive, we will assign them to reviewers. We will publish the reviews as quick­
ly as possible after their completion, but bear in mind that a good review 
requires the writer to use a product for four to eight weeks and then spend 
another two weeks or more in the writing. It takes another three to four 
months to turn a completed manuscript into a printed article in BYTE. 

Those readers who have recently suggested that BYTE publishes too many 
favorable reviews have typically mistaken product previews and product 
previews and product descriptions for reviews. The editors of BYTE are under 
no pressure to review any product favorably. We enjoy complete editorial 
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HowCromemco plugs �
. you into the 

state of the art. �
Cromemco offers you the most 
complete line of S-100 boards and 
peripherals in the business. These 
boards use the new IEEE-696 state-of­
the-art standard. One-stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 
hundred, exactly the way you want, 
and upgrade existing systems with a 
simple board swap or addition. And 
since we design our own boards for 
our own systems. we always take 
advantage of the latest developments 
in IC technology. 
68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds: the 

68000 and the Z-80A microproc­
essors on the same board. It's the 
easiest way to move into 68000 per­
formance and still use your existing 
8-bit software. Or use Cromemco's 
Z-80A CPU board or our Z-80A-based 
single board computer. 

For selection, Cromemco can 't be 
matched. From the well -known SDI 
High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C-NET) to our 
wide variety of general purpose inter­
face boards. And you can put them ir 
one of our 8- , 12-, or 21-slot card 
cages with our 12 amp PS-8 power 
supply to get your system into opera­
tion fast. 

We have over 30 S-100 boards to 
fill your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in­
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mounta in View, CA 94039. 
Tel: (415) 964-7400. In Europe: 
Cromemco A/S, Vesterbrogade lC, 
1620 Copenhagen, Denmark. 

In the U.S, contact your local 
Hall-Mark or Kierulff distributor. 

Cromemco �
Circle 106 on inquiry card . 





HOW ID �
GETAN�
IBM.PC �

FOR JUST �
81995. �

BUYA CHAMELEON. �

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

The Chameleon lets you run popular IBM software 
like Lotusfi l-2-3’M and Wordstar.fi It has a full 83 key 
keyboard just like an IBM. Disk drives like an 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 an 8 bit microprocessor that 

Circle 316 on inquiry card. 

lets you run any of the 
thousands of CP/M-80fi programs available. It comes 
complete with two of the best programs around, 
Perfect Writer OM and Perfect Cale.OM It’s portable. And 
you can plug it in and start computing the moment 
you unwrap it 

So if you’ve been interested in an IBM personal 
computer, now you know where you can get one for 
$1995. Wherever they sell Chameleons. 

The Chameleon by 

[jSEEQUA 
lPUTER 

CORPORATION �
egraph Road �
i.MD21113 

For the location of the Seequa dealer nearest you, �
call (800) 638-6066 or (301) 672-3600. �
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Staff-written highlights of late developments in the microcomputer industry. 

SINCLAIR ANNOUNCES 68008-BASED BUSINESS COMPUTER 
Sinclair Research Ltd. introduced in England a low-priced computer using a 68008 processor. The 
68008 is an 8-bit data bus version of Motorola's 16-bit 68000. The OL (for "quantum leap") computer 
will include 128K bytes of RAM, two 100K-byte tape drives, two local-area network ports, two RS-232C 
serial ports, SuperBASIC, and a multitasking concurrent operating system. It will sell for £399 (about 
$570) through mail order in England. 

Bundled with the machine will be QL Abacus, a spreadsheet package; Archive, a database manager; 
Easel, graphics software; and Quill, a word processor. While the company may add a hard-disk interface, 
it has no plans for a floppy-disk drive. Sinclair hopes to bring the QL to the U.S. late this year. 

LOTUS ANNOUNCES NEW INTEGRATED SOFTWARE PACKAGE 
Lotus Development Corp. has introduced an integrated software package including word processing, 
database management, telecommunications, spreadsheet, and graphics capabilities. Lotus says the 
spreadsheet portion is compatible with 1-2-3 and has enhanced graphics and macro capabilities. The 
program lets you display multiple windows simultaneously, even into a single document. Lotus says the 
new product will be available in the summer. 

SEIKO OFFERS WRISTWATCH-DISPLAY COMPUTER 
Seiko Electronics and Instruments Co. of Tokyo has developed a microcomputer that uses a 4-line by 
10-character LCD display on a wristwatch. In addition to normal watch and alarm functions, the $85 
watch includes 2K bytes of CMOS RAM and 6K bytes of ROM and has four cursor and function keys. A 
separate 62-key keyboard, which will cost about $26, uses wireless electromagnetic induction to 
transmit information to the watch. 

A $127 Z80-based controller can be used with the keyboard and watch to program in BASIC, to 
interface with a printer, and to use ROM cartridges that Seiko plans to offer. The controller's Microsoft 
BASIC is not compatible with MSX or any other version of BASIC. With an optional interface adapter, 
not yet released, the computer can use an RS-232C interface for communications. Seiko began selling 
the UC-2000 series products in Japan last month and may offer them in the U.S. later this year. 

KOALA PAD MAKER ADDS LIGHT PEN TO LINE 
Koala Technologies Corp. announced at the Winter Consumer Electronics Show (CES) that it will 
manufacture and distribute the Gibson Light Pen for Apple, IBM, and Commodore microcomputers. The 
$300 pen can be used to draw high-resolution color animation, shapes, and graphs directly on a CRT 
screen using the Pentrack Language System and Penpainter software, which are included. 

RADIO SHACK MODEL 100 GETS DISK DRIVE, MONITOR 
Radio Shack has introduced a disk drive and video interface for its Model 100 notebook-size computer. 
The DiskNideo Interface includes one 184K-byte 5% -inch floppy-disk drive, with room for an optional 
second drive, as well as an interface for a standard video monitor or television set. Model 100 disks will 
not be compatible with other disk formats. The video interface displays 25 lines by 80 characters on a 
monitor (25 by 40 on a television display) and supports the full Model 100 character set, but it cannot 
use Model 100 dot graphics. The DiskNideo Interface will sell for $799; an optional second disk drive 
is $239.95. 

COLECO'S ADAM TO GET DISK DRIVE, MODEM, AND OTHER ADD-ONS 
Coleco Industries Inc. announced a variety of add-on products for its Adam computer system at CES. 
The products, which should all be available by late summer, include a 300/1200-bps modem for less 
than $250, a second digital data-pack (cassette) drive for under $200, a 64K memory expander for 
under $ 200, and a tractor-feed option for the Adam's printer for about $12 5. 

Coleco also announced a 5 %-inch double-sided, double-density disk drive with a 360K-byte capacity 
for less than $400. Included with the disk drive-or available separately on a digital data pack-will be 
Digital Research's Personal CP/M operating system, making Coleco the first U.S. manufacturer to use 
this home computer version of CP/M. 
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MICROBYTES---------------------------------------------------­

A TOUCHSCREEN AND NEW COMPUTERS FROM COMMODORE 
Commodore Business Machines Inc. showed a touch-sensitive screen and supporting software at CES, 
similar to the Hewlett-Packard Model 150's touchscreen. The screen should be available in late spring at 
a " not very high" price. 

Commodore also showed its new 264 series of computers. Features .include 64K bytes of RAM, 
windowing, 128 colors, two tone generators, and a machine-language monitor. The 264 will be available 
in several versions, each with different ROM-based applications software. Available software includes 
264 Magic Desk, a combination calculation and filing program using icons for mode selection; 264 
Word Processor; and 264 3-Plus-1, an integrated package including a spreadsheet, word processor, file 
manager, and graphics. Prices for the 264, which will be available in early summer, were not 
announced. 

NEW ADD-ONS FOR APPLE II AND MACINTOSH 
Apple Computer Corp. is shipping its new ProDOS operating system with all Apple II disk-drive 
packages; it is available separately for $40. Apple also unveiled a $700 protocol card to allow Apple 11 . 
computers to emulate IBM 3270 and 2780 terminals. A $300 terminal-emulation package is also 
required. 

Apple is selling modems that connect to the RS -232C serial port of any Apple product except the 
original Apple II : a 300-bps modem is $225; a 1200-bps version is $495. 

A number of third-party vendors unveiled products for Apple's new Macintosh computer. Most are 
translations of software available for the Apple II or IBM PC, including IBM terminal emulation, 
accounting, game, and business-productivity software. Included are Microsoft's Multiplan, Word, ·Chart, 
and File programs, and Lotus Development Corporation's popular 1-2-3 spreadsheet program. As for 
hardware products, Tecmar Inc. has announced a 5-megabyte removable cartridge hard-disk drive, and 
Davong Systems Inc. has introduced a line of 5- to 32-megabyte hard-disk systems for the Macintosh. 

UNIX PRODUCTS ANNOUNCED AT UN/FORUM SHOW 
The peak of February's Uniforum show in Washington, D.C. was an agreement between AT&T and Digital 
Research Inc. to publish a library of applications software for UNIX System V in an effort to make that 
version of UNIX a standard. Software approved by DRI and AT&T will be sold by both companies. 
According to AT&T, over 90 companies have published over 300 programs for UNIX so far. 

AT&T also announced enhancements to UNIX System V and demonstrated its Documentors 
Workbench and a version of BASIC for software developers to run under UNIX. 

Whitesmiths Ltd. showed a $550 version of IDRIS, its UNIX-like operating system, for the IBM 
Personal Computer. . 

NANOBYTES 
Despite strong efforts by a number of microcomputer-based chess programs, this year's World 
Computer Chess Championship was led by mainframe-based programs. In winning the title, Cray Blitz, a 
program running on a Cray supercomputer, defeated AT&T Bell Labs' Belle, which is classified as a 
"master" chess player, and Northwestern University's Nuchess ... .Harris Semiconductor is 'sampling the 
80C88, a CMOS version of Intel's 8088 microprocessor to be available late this year. Harris already is 
producing the 80C86. CMOS microprocessors use far less power than NMOS versions, allowing use in 
portable computers and industrial and military applications ....Sony Corp. is reportedly developing a 
version of its double-sided 3%-inch disk drive that can store 5 megabytes of information... .Hitachi has 
reportedly developed a one-megabit memory chip... .Select Software has introduced Select Bilingual, a 
$395 word processor able to give prompts and display text in both Spanish and English . . . .Microsoft 
and National Semiconductor announced that Microsoft's XENIX, an implementation of UNIX, will be 
available for National Semiconductor's 16032 processor... .Commodore, Coleco, and Epson have signed 
agreements with CompuServe, which will provide special information services for owners of those 
computers... .Epson America Inc. will sell a $795 MScDOS expansion card for its Z80-based QX-10 
computer, with 256K bytes of RAM and an 8088 processor... .Creative Software has announced three 
integrated software packages for the Commodore 64 and the IBM PC and PCjr. Priced at $49.95 each 
are: Joe's Writer, a word processor; Fred's Filer, an index card file; and Jack's Cale, a spreadsheet 
package... .IBM is now selling PC/IX, a $900 version of UNIX System 111, through its National Accounts 
and National Marketing divisions. 
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PERCOM DATA CORPORATION 
11220 Pagemill Road • Dallas, Texas 75243 

_ _________ Title: _________ 

______ State: _____ _ ZIP: _____ _ 

__ I’d like you to send me more information . �
__ I’m very interested, please have your rep call me at ___ _ _ �
__ I’d like to know more about your PHO Hard Disk. �



Information that would 
fill yourcompany's ledgers can 

be stored on the fixed disk drive of the 

Introducing COMPAQ PLUS, 
the first high-performance portable 

· personal computer. 

T he makers of the COMPAQrn 
Portable Computer, the indus­

try standard, announce another 
breakthrough-the COMPAQ PLUS"' 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an integrated ten-megabyte 
fixed disk drive in a portable. You get 
problem-solving power that no other 
personal computer can match. 

Plus a bigger payload 
How much is ten megabytes? 

Enough to tackle jobs that can't be 
conveniently handled on most personal 
computers. 

COMPAQ PLUS. 

A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 

A full year of daily prices for every 
stock on the New York exchange. 

Inventory records on a quarter mil­
lion items. 

The entire San Francisco phone 
book. And room left over for Peoria. 

The fixed disk drive keeps all the 
information seconds away, ready to 
be searched, sorted, retrieved, ana­
lyzed or updated. 

Plus better use of your time 
The integrated fixed disk drive will 
store programs. That means your most · 

used programs and data can be perma­
nently kept in the COMPAQ PLUS, 
ready to call up and run. 

With programs permanently stored, 
the COMPAQ PLUS becomes a well­
informed traveling companion, a tool 
to help you apply your best thinking 
anytime, anywhere. 

You could store a complete library of 
accounting programs on the disk­
payables, receivables, general ledger, 
and payroll-with the company's 
books. 

You could store an inventory control 
program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 

The COMPAQ PLUS is also 
equipped with a 360K byte diskette 
drive for entering new programs, copy­
ing data files, and making backup 

Plus more programs 

More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM• 
Personal Computer XT, avail­
able in computer stores all over 

rhe country. And they run as is, with 
no modification whatsoever. 

And the high-capacity portable mul­
tiplies the productivity of every pro­
gram it runs. Your inventory and its 

PLUS runs all 
the popular pro­
grams written for the 
IBM Personal Computer XT. 

control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro­
grams can go with you to the construc­
tion site. 

You're buying a computer to solve 
problems. Why not have more 
problem-solving programs to choose 
from? 

Specially 
designed shock 
isolation system protects the fixed 
disk from jolts. 

Plus a traveler's toughness 
Life can be tough on the road. A true 
portable has got to be tougher. The 
COMPAQ PLUS is. 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don't bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

All the working components are 
surrounded by a uniquely cross­

membered aluminum frame. This 
structure, common in race car 

I design technology, strengthens it 
side-to-side, front-to-back, and top­

to-bottom. 
The outer case is made of LEX AN•, 

the same high-impact polycarbonate 
plastic used to make bulletproof win­
dows and faceplates for space suit 

Does a portable personal computer 
really have to be this tough? Take 
a good look at your briefcase and 
then decide. 

U BYTE March 1984 

The COMPAQ helmets. 



Plus ease of use 
The COMPAQ PLUS is big where it 
counts. 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
25-line-by-80-character page that’s easy 
to read even if you’re leaning back in 
your chair. 

The keyboard is full-sized and 
typewriter-style for easy control. 

With its built-in display, the 
COMPAQ PLUS makes a smooth, 
low profile on your desk, not an ob›
stacle that you have to talk around. 

Plus an easy way to get started 
If you’re buying your first personal 
computer and you’re not sure how 
much capacity you need, your choice 
is easier now. 

Start with the COMPAQ Portable 
with single or double 320K byte disk›
ette drives. If you need more capacity 
later, upgrade to the COMPAQ PLUS. 
A conversion kit is available that 
turns the COMPAQ Portable into a 
COMPAQ PLUS, complete in every 
detail and capability. 

Plus a lot more 
The COMPAQ PLUS also works with 
optional printers, plotters, and com›
munications devices designed for IBM’s 
personal computer family. 

It has two IBM-compatible slots for 
adding optional expansion boards. 
With companion programs, they’ll let 
you share information with a network 
of personal computers in your office, 
communicate with your headquarters 
computer files while you’re away, or 
add memory capacity if your needs 
grow. 

The COMPAQ Portable, the industry standard 
in portable personal computers. ’ 

The problem-solving power of a high­
performance desktop personal computer can 
now go where you need it. 

It’s got high-resolution graphics and 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features that simply make it do a 
better job of personal computing. 

And when you see all that the 
COMPAQ PLUS has to offer, you’ll 
be pleasantly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped desktop personal 
computers. 

See the first high-performance porta›
ble personal computer. The COMPAQ 
PLUS-performance, programs, pro›
ductivity. Plus problem-solving power. 

The new COMPAQ PLUS, the first high­
performance portable personal computer. ’ 

COMPAQ PLUS �
Specifications �

Storage 
0 One integrated 10-megabyte fixed 

disk drive 
0 One 360K byte diskette drive. 

Software 
0 �Runs all the popular programs 

written for the IBM XT. 

Memory 
0 � 128K bytes RAM, expandable to 

640K bytes 

Display 
0 �9-inch diagonal monochrome 

screen 
0 25 lines by 80 characters 
0 Upper- and lowercase high›

resolution text characters �
D High-resolution graphics �

Interfaces 
0 Parallel printer interface 
0 RGB color monitor interface 
0 Composite video monitor 

interface �
0 RF modulator interface �

Expansion board slots 
0 �Two IBM-compatible slots 

Physical specifications 
0 Totally self-contained and �

portable �
D 20"\Y/ x 81/z’’H x 16"0 �

For the name of the 
Authorized Dealer nearest 
you, call l-800-231-0900. 

ci1933 COMPAQ Computer Corporarion 
COMPAQ"’ andCOMPAQPLUS"1are trademarks of 
COMPAQ Compuccr Corporation. �
IBMati is a rcgi!’itered trademark oflncernacional Business �
Machines Corporat ion. �
LEXANfiis a registered tradcmnrk ofGencral Electric Company. �
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1983 BYTE, page 199). 

� �The design principles for an office›
system user interface are described in 
"Designing the Star User Interface" 
by D. Smith et al. (April 1982 BYTE, 
page 242). 

� A pattern-directed approach to data›
base query language similar to Dean’s 
is described in the paper "Query by 
Example" by M. Zloof (Proceedings of 
the National Computer Conference, 1975, 
page 431). 

� A � general scheme of "filtering 
templates," with the specific example 
of an information retrieval program 
called Findit, is described in the 
paper "A Metaphor for User Interface 
Design" by A Goldberg and D. Rob›
son (Proceedings of the 12th Hawaii 
International Conference on Systems 
Sciences, 1979, page 148). 

I agree with Dean that finding useful 
descriptions of the design process is hard 
(even harder than finding papers on good 
designs themselves), but I don’t think this 
is due to a "plot:’ Many commercial soft›
ware developers carefully guard their 
designs, but there is still a tremendous 
amount of published literature from 
academia, research labs, and "enlight›
ened" commercial developers. Thorough 
research of this literature pays off: one 
ends up either with a body of existing 
ideas on which to build, or with knowl›
edge of the existence of an area in which 
few have thought (or written). 

Paul McJones �
Tandem Computers Inc. �
2116 Kramer Ln. �
Austin, TX 78758 �

A Scalpel Icon? 

I must commend Tom Houston for his 
article entitled "The Allegory of Software" 
(December 1983, page 210). He brought 
up a point that is all too frequently 
glossed over by "user-friendly" software 
enthusiasts. I believe the main point of his 
article was that it is better to train people 
to use software than to write sophisti›
cated software that condescends to the 
level of a 10-year-old. 

I will agree that much of the software 
that has been written is not very good 
from the user’s point of view. This is 
usually because the input and output sec›
tions of the program were written by 

people whose major skill was program›
ming and not what is now called human›
factors engineering. As a result, the pro›
gram could be cumbersome to use. The 
answer to this problem, however, is pro›
grams that are efficient to use, not pro›
grams that are easy to use. 

Systems based on the idea of meta›
phors run more slowly and use more 
memory than systems designed by a stan›
dard approach such as menus or com›
mands. Moreover, they are only useful for 
inexperienced users. A person who has 
had enough experience with any partic›
ular program will be able to use it as effi›
ciently as a novice with a user-friendly 
system. 

No computer system can do the real 
work that a professional is paid to do. 
Anyone who spends a good proportion 
of his life learning what to do with a com›
puter should be willing to spend about 
one-thousandth of that time learning how 
to use the computer itself. If a program 
is well designed, learning how to use it 
will pay off more in the long run than 
using "metaphorical" software that is 
almost a type of crutch. 

One might say that the development of 
user-friendly software was predicted as 
early as 1950 in a science-fiction story by 
Cyril Kornbluth, entitled The Little Black 
Bag, in which the author described a 
futuristic surgical kit with which a com›
plete idiot can practice medicine (trick: 
the scalpels do all the work) . I would 
recommend this story to those involved 
in developing easy-to-use systems be›
cause it gives a frightening glimpse at 
what can happen if the development of 
technology takes precedence over the 
development of intelligence in people, 
a.k.a. "education:’ 

Paul B. Callahan 
701 Stuart Hall 
University Park, PA 16802 

IBM Drive Door Fixes 

Had I authored "Buddy, Can You Spare 
a Door Latch?" (by Jerry Pournelle, 
December 1983, page 59) about the 
elusive door latch for the Tandon drive, 
the article would have been subtitled, 
"Whence Cometh the Door Latch:’ 

My experience with the doors on the 
drives in my IBM PC has been that the 
plastic guide pins shift, causing malposi›
tioning and jamming of the doors. 



This3hourcoffeebreak 
isbrought toyou 

byyourprinter. 
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my own routines for such a rudi›
mentary function? Obviously, DEC 
expects the end user only to buy 
packaged software. 

3) �DEC advertises that its dual pro›
cessors can run "thousands" of ex›
tant CPIM and CPIM-86 disks. Not 
so. Because DEC has chosen a per›
verse disk format (single-sided quad›
density, 98 tpi) and has shut out 
third-party vendors by an "authori›
zation" program, the only software 
available for the Rainbow is what 
DEC approves and sells. This 
amounts to dozens, not thousands, 
of programs. 

When BYTE does a full-bore review of 
the Rainbow, I hope you wiJI address 
these points. I am convinced that my 
criticisms are valid, by my experience, by 
the concurrence of the DEC support per›
son, and by the sudden plummet of 
DEC’s stock after the Rainbow was 
introduced-attributed by a DEC 
spokesperson (in The New York Times) 
almost wholly to the personal computer 
division. 

I think DEC rushed into the market 

with a handsome but immature product. 
In a year or two the Rainbow may be a 
good, solid, general-purpose microcom›
puter. At the moment it’s a collage of im›
pressive features with limited utility. 

Carter Scholz 
2110 Acton, #2 
Berkeley, CA 94702 

A review of the Rainbow is scheduled for 
April. 

IBM Screen Displays 

Many thanks to Tim Field for supply›
ing the screen listing (the program for 
switching of monitors on the IBM PC). 
Other than some minor comment errors, 
the listing was bug-free and worked great 
the first time around ("Enhancing Screen 
Displays for the IBM PC:’ November 1983, 
page 99). This was my first try at assem›
bly-language programming and I found 
this program useful in developing a feel 
for the power and flexibility this method 

of programming offers for functional 
control. 

As pointed out by Mr. Field, the default 
values for initial conditions can be 
modified to suit the individual user. I find 
that starting with the monochrome 
screen rather than the color monitor, and 
white characters on a black background 
are more natural initial states. This start›
up condition can be achieved by modify›
ing three lines in the listing as follows: 

LINE 0112: CUR__MODE 
OW MONO_AREA 

LINE OllA: COLBO_AREA S 
< 5019H,OOOFH,20H,3 > 

LINE 0122: COIAO_AREA S 
< 2819H,OOOFH, lOH, 1 > 

Line 012A remains unchanged; although 
the comment indicates the attribute to be 
reverse video, this is not the case. For re›
verse video the 0007h value should be 
0070h. 

Again, due to its ability to remain ac›
tive under all operating modes, and its 
ease of implementation, this program is 
far superior to any of the other monitor›
switching programs I have seen. 

Sig Hansen Jr. 
6530 Happy Canyon Rd . . 
POB US 
Santa Ynez, CA 93460 

Thanks to Tim Field for his article 
"Enhancing Screen Displays for the IBM 
PC" (November 1983, page 99). 

One small detail should be pointed out 
to readers: the file, after assembling, 
should be converted to .COM by using 
the Exe2bin program. I spent a whole day 
trying to get it to work, and because the 
last paragraph of the article states that you 
can buy an installation program, I 
thought I was ripped off. 

Many thanks again for an ’1t’s just what 
we needed" program. 

Marvin Konopik 
American Embassy 
APO San Francisco, CA 96356 

Address Correction 

The International Association of Com›
puter Crime Investigators was mentioned 
several times in "Computer Crime: A 
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AWorld �
Apartfrom �
theOrdinary. �

It begins with the sense of touch. 
With the sleek black metal housing. Cool to the touch. Cool to 

the advanced circuitry and components contained within. 
And the solid feel of people-sized keys set up in a field that gives 

you room to work and space in which to think. 
But the difference only begins with what you see and feel. Where 

it ends ... well, that's really up to you. 
In a very practical sense, the only limits you'll experience with 

the MTXSl 2 are those you choose to accept. 

64K To 512K RAM - A Look On The Inside 
Take a close look at the MTX512 . 
We could tell you it offers the greatest performance and versatil­

ity of any micro in its price range, but we think you're smart enough 
to draw your own conclusions. 

The design is elegant in its simplicity. Remarkable for the power 
and complexity it represents. 64K RAM built in , with total expan­
sion to 512K. And that doesn't include 16K of video RAM con­
trolled by its own processor. 

Speaking of video, keep in mind this is no ordinary monochro­
matic, single screen system. The MTX starts off where other micros 
end up. Delivering vivid screen capabilities with 256 x 192 pixels 
that crisply define interference-free high resolution graphics. 16 
brilliant colors that can be displayed simultaneously. In a format 
powered by 32 easily movable, user-defined graphics characters. 
Graphics capabilities you'd find impressive in a system that gives 
you a single screen to work in. With the MTX, you have eight. 

Yes, eight. 
Eight definable windows to operate independently or in tandem. 

And still maintain full screen capabilities. Thus, you can manipu­
late spread sheets on the MTX and see the impact of changing 
variables in graphics at the same time. Eight separate windows 
on the world. We call them Virtual Screens. You'll call them 
extraordinary. 

Far from ordinary as well are the built-in system outputs that 
come standard on the MTX. The Centronics parallel printer port. 
The two industry-standard joystick ports. The uncommitted paral­
lel 1/0 port. The Cassette port with 2400 baud. Separate TV and 
Video Monitor Ports. The 4-channel sound hifi output. We've even 
installed a ROM cartridge port for word processing and other dedi­
cated programs. 

Interactive Languages 
And Routines - A Look 
At The Way All Micros 
Will One Day Perform 

Forget the way all other 
micros perform. This is the 
way they should. 

Interactively. 
With the MTX, you can create and manipulate programs using 

four different languages in dynamic interaction, all coordinated 
through the FRONT PANEL DISPLAY. Interweaving elements 
as you would in creating a symphony. 

And take a serious look at the languages housed in the MTX's 
24K ROM. MTX BASIC, a more powerful form ofBASIC that 
allows you to use all standard BASIC programs. MTX GRAPH­
ICS, with straight forward commands, eliminates the tedium and 
difficulty of creating complex graphics programs. NODDY, an 11­
command "easy learn" language that can transform real world pro­
gramming into a child-friendly activity. And MTX ASSEMBLER, 
which enables sophisticated programming in assembly language. 
Something else the advanced programmer will appreciate is our 
ASSEMBLER/DISASSEMBLER, tied to BASIC, which provides 
unprecedented display and keyboard access to Z80 CPU storage 
locations, memory and program. 

lf you're hungry for more, PASCAL and FORTH are also availa­
ble as add-on ROM packs. 

On the keyboard side of things, you'll find a number of operator­
oriented features that speed up and ease up the operation of the 
MTX. The separate nu.meric pad with quadri-directional cursor 
control and full editing functions. The eight dual function keys. 
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The auto repeat function on all alpha-n umeric keys. Add to this 
such programme r-saving features as the use of abbreviated BASIC 
commands, a built-in syntax verifier, automatic cursor-honing to 
errors, auto-line numbering and automatic scrolling, and you begin 
to see the MTX not only opens a lot of doors that other micros 
leave closed, but speeds you through them as well. 

The 160 Megabyte Connection - A Look At 
The System 

To build a good system, quality must be designed in at every level. 
We designed the MTX and its complete line of system periph­

erals using proven, standard components. Str iki ng a strategic bal­
ance between power, versatility and dependabilit y. Our Z80A 
processor, running at 4MHz, gave us the h igh performance charac­
teristics we were striving for, plus the ability to expand into the 
MTX Hard Disc, MTX Silicon and Floppy Disc C P/M operated 
systems. Systems that could provide up to 160 megabyte storage 
capacity. More power than you'll probably ever need, unless you 
take fu ll advantage of the MTX's impressive system capabilities. 

Systems hookup is as simple as every other MTX procedure. 
By merely plugging in the twin RS232 C Serial interfaces and the 
Node software, sold optionally, you're ready to create a disc-driven 
interactive communications network (OXFORD RING®) that can 
lin k up to 255 units . 

Sofrwa re? You'll never worry about software avai lability wi th 
the MTX. Dozens of MTX-dedicated programs have already been 
created, supplementing the vast landscape of CP/M applications 
software currently avai lable. And advance word of the MTX's 
technical capabil ities has precipitated an MTX software " push" 
on the part of many leading software manufacturers. 

Word Processing For $999 - A Look At A 
Great Deal 

Look first at the capabilities, then at the pr ice. 
This is word processing the way it should be. Quick. Easy. 

Professional. A package that includes the MTX5l2; the powerful 
New Word;" word processing ROM cart ridge; and the Memotech 
DMX80 correspondence quality printer°" An exceptional value! 

And that brings us to the bottom line. 

A Look AtThe Price 
There's a very simple equation that covers the pricing of 

the MTX5l2. 
The more engineering you put in a sys tem, the less it wil l cost 

to produce. As you've already seen, the MTX is a pure product of 
advanced, innovative engineering. 

Which is why we can sell it for $595'" * 
And why we can confidently back it up with a full one­

year warranty. 
Make no mistake. When you turn this page, you'll be return­

ing to a world very different from t his one. 
A world in wh ich a ll microcomputers will sudd en ly seem 

very different. 
Suddenly very ordinary. 

For more info rmation about the MTX512, o r to find out the 
location of the MTX dealer nearest you, contact Memorech 
Corporation, 99 Cabot St reet, Needham , MA 0219 4; o r phone 
(617) 449-6614 

MEMOTECH �
CORPORATION 

C P/M is a trademark of Digital Research, Inc. 
New Word' " is a trademark of New Star Softwar'e, In c. 
*OMXtl-0 lUrfl...,ponJcnc l! qua\ iry printer suggcsceJ retail rr ict: $395. 
**Suggl’stc..:d rL• t:i i\ price. 
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Build a Third-Generation �
Phonetic Speech Synthesizer �

The idea for this month's project 
may seem familiar to many of you, 
and with good reason: I've done proj­
ects on building speech synthesizers 
five times before. Why? The inte­
grated-circuit technology for doing it 
keeps getting better and better, and 
I like nothing more than experiment­
ing with new chips. 

The Shadow of the Past 
The most successful of the past 

speech-synthesis projects were the 
Sweet Talker, presented in September 
1981 (see reference 3), and the Micro-

Copyright © 1984 Steven A. C1arcia. 
All rights reserved. 
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by Steve Ciarcia 
vox, presented in August and Sept­
ember 1982 (see reference 4). Many 
of you have built and used these as 
peripheral devices on your personal 
computers. 

The original Sweet Talker was a 
simple, parallel-port-driven pho­
neme-based synthesizer. To make it 
talk, you just sent 6-bit phoneme 
codes to it. It's still useful; I've used 
it for broadcasting weather reports, 
among other things (see reference 1) . 
The Microvox was an enhancement 
of the same basic design. Both these 
devices were built around the Votrax 
SC-OJA chip, a member of the second 
generation of commercial speech­
synthesis products. (The first genera­

tion consisted of hybrid modules 
containing many discrete com­
ponents.) 

Latest Technology 
I suppose I would continue to 

tinker with improving the sound 
quality from this foundation if l had 
not been beaten to the punch by the 
appearance of an enhanced speech­
synthesis chip. This month we'll look 
at the latest development in phonetic 
speech synthesis: the SSl263 inte­
grated circuit from Silicon Systems 
Inc. 

Speech-synthesis chips of the new 
third generation, such as the SSl263, 
produce much more intelligible 



The latest development in phonetic speech synthesis zs the Silicon �
Systems SS/263 chip �

speech than did older devices, such 
as the SC-OlA. The new chips 
achieve this through more flexible in­
tonation, inflection, and filtration . 
With the SSI263, it is possible to vary 
these three effects on the fly as well 
as load new speech phonemes dy­
namically. When synthesizing in this 
way from sufficiently detailed data (at 
about 400 bits per second), the 
SSI263 generates the most human­
sounding synthesized voice I've 
heard to date. (Systems that 
reproduce a digitized human voice 
can still sound better, however.) In its 
minimal operating mode, which re­
quires data at about 50 to 70 bits per 
second, the quality of sound is com­
parable to that produced by the 
Votrax SC-OlA. 

Sweet Talker II 
Seeing that the SSI263 could be 

easily interfaced to many different 
microprocessor-based systems, I 
decided to use an Apple II Plus as its 
host because the Apple's allocation of 
a separate address space for each ex­
pansion slot would eliminate address 
decoding on the speech card. The 
board, which contains only two 
chips, can be adapted for use with 
many other computers if you don't 
mind a little extra wiring. Out of sen­
timent for my earlier project, I decid-' 
ed to call the new package the "Sweet 
Talker II." It's shown in photo 1. 

Programming the Sweet Talker II 
can be simple, if you'll settle for a 
monotonic, uninflected voice, or 
complicated, if you need the highest 
quality speech. Unlike its prede­
cessor, the SC-OlA, which used only 
a 6-bit phoneme input, the SSI263 
contains five registers (totalling 40 
bits) that influence the emitted 
sound. With the constant updating of 
all the registers (at a higher data rate 
and controlled by a more complex 
program), the SSI263 can even sing 
with vibrato. 

Because the SSI263 is just out on 
the market, very little has been pub­
lished on it. After a review of the 

basic techniques of computer speech, 
we'll go through some specific infor­
mation about the device. Following 
that, we'll look at the simplicity of in­
terfacing the SSI263 to a personal 
computer and discuss the software 
needed to support it. 

Review of Computer Speech 
There are three major techniques 

presently employed to allow com­
puters to speak: formant synthesis, 
linear-predictive coding (LPC), and 
waveform digitization. The most 
noticeable difference between these 
three methods is the amount of data 
required to construct a word. 

In formant synthesis, an electronic 
model of the human vocal tract is 
constructed. Driven with signals 
from frequency and noise generators, 
the model mimics the natural reso­
nances of the vocal tract. The output 
spectrum contains bands of resonant 
frequencies called formants. 

The most common variant of the 
formant technique is called phoneme 
synthesis, in which the spectral 
parameters are derived from basic 
word sounds-the phonemes. In 
such a circuit, each phoneme is as­
signed a digital code; the synthesizer 
circuit utters phoneme sounds corre­
sponding to the codes it receives. 
Therefore, speech is produced simply 
by stringing the phoneme codes 
together. 

The original electronic voices of this 
type were intelligible but had a slight­
ly mechanical quality. The latest 
phoneme synthesizers, on the other 
hand, combine control of pitch, rate, 
amplitude, and filtration to achieve 
quite lifelike speech. Continuous 
speech using phoneme synthesis can 
generally be obtained with data at a 
rate of less than 100 bps (bits per sec­
ond), using no extra control attri­
butes. Even with all the embellish­
ments, it never requires a data rate of 
more than 400 bps. 

Linear-predictive coding (LPC) is 
similar to formant synthesis in that 
both techniques are based on the fre­

quencies found in speech and use 
similar hardware to model the vocal 
tract. Instead of encoding phonemes, 
however, LPC uses stored filter coef­
ficients, amplifier-gain settings, and 
excitation frequencies; the name of 
the method is derived from the pro­
grammed activities of the multistage 
lattice filters that produce the desired 
formants. Continuous speech can 
generally be achieved with data rates 
of 1200 to 2400 bps. LPC has been 
used in products from Texas Instru­
ments (the Speak & Spell and the 
now-discontinued TI 99/4 Text-to­
Speech Translator) and General In­
strument (the VSM2032 Voice Syn­
thesis Module). 

The third technique of computer­
ized speech is waveform digitization, 
which reproduces a voice waveform 
from its stored amplitude character­
istics. The simplest form is uncom­
pressed digital data recording by 
pulse-code modulation (PCM). A 
more complex method involving data 
compression is called adaptive dif­
ferential pulse-code modulation 
(ADPCM). 

In digital recording by PCM, the 
analog waveform from a real human 
voice is sampled at a frequency twice 
that of the highest frequency to be 
preserved from the voice; the 
samples are sent through an analog­
to-digital (AID) converter and stored. 
The digital signal is played back 
through a digital-to-analog (DIA) 
converter and a low-pass filter. Since 
it's essentially a recorded voice, the 
reproduced speech retains the origi­
nal · inflections and accents. Unfor­
tunately, waveform digitization re­
quires very high data rates, so the 
vocabulary is usually limited by the 
amount of data that can be stored. 

For more detail on speech digitiza­
tion, you can refer to some of my 
previous articles in BYTE. In June 
1978 I published a simple project for 
digitizing and reproducing speech 
from uncompressed data; you might 
call it "brute-force digitization" (see 
reference 5). The second project, 
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Interpreting the Rules 
Let's look at a few sample cases of 

the phoneme rules. For instance: 

!(A)! =0804 

This rule states that a letter A pre­
ceded and followed by a nonalpha­
betic character (the "!" context) is to 
be pronounced by the phonemes A 
and Yl. 

The exclamation points indicate 
that on both sides of the A are one 
or more nonalphabetic characters, 
which can be a space, punctuation 
mark, number, or any symbol other 
than an alphabetic letter. For exam­
ple, the A in the string "1A " would 
be pronounced according to the 
above rule since it meets the condi­
tions indicated. The strings " A ", 
"A%’: and "$A?" would all match the 
above pattern. 

When putting another rule into a 
subtable, you must carefully consider 
the exact position of that rule because 
the algorithm takes . the rules in se­
quence. If the conditional parameters 
of two rules were similar, it would be 
possible for sequential preference to 
cause the wrong rule to be selected 
for a given input string . 

For example, it is possible that 
"YOUR" would be pronounced like 
"you-are" if the rule for "YOU" 
preceded a specific rule for "YOUR", 
because the rule for "YOU" would be 
accepted before the rule for "YOUR" 
was even considered, so the rule for 
"YOUR" would never be evaluated. 
(After accepting "YOU", the algo­
rithm would next search the "R" sub­
table for a rule to satisfy "R" in the 
last position .) 

To avoid such errors, clearly the 
rule for "YOUR" must precede the 
rule for "YOU"; "YOU" would not be 
mispronounced by the first rule since 
the trailing "R" would cause a no­
match situation. The algorithm 
would continue to search the sub­
table until it reached the rule for 
"YOU". 

The example given above for the 
letter A is tightly defined, and the 
pronunciation appears to be an ex­
ception to a rule that is more general­
ly applicable, which comes next in 
the table: 

Duration/Phoneme 
This parameter contains the actual phoneme code. The upper 2 bits of this value designate 

the duratrn of the phoneme The real-time duration varies depending on the value of the speech›
rate parameter. 

Inflection 
. Of the several modes of inflection that could be used, only the transitioned inflection mode 
is used by the text-to-speech algorithm. In this mode, there are 32 target values for the pitch 
of the spoken output The output signal moves smoothly from one target value to the next 

Speech-Rate Inflection Slope 
This controls the rate at which speech is produced The lower 3 bits control the rate of inflec›

tion transition. 

Control Articulation Amplitude 
The upper bit controls the mode of operation of the chip The next 3 bits control the rate of 

articulation transition. The lower 4 bits control amplitude. 

Filter Frequency �
Controls the vocal-tract filters. Different values will instantaneously shift the frequency of all for›�
mant filters. �

Table 5: A detailed explanation of the parameter bytes used by the text-to-speech routine 
for pitch inflection, output amplitude, speech rate, filter frequency, rate of inflection tran­
sition, and rate of articulation transition. 

l!(A)! =0804 
2(A)! =1A 

The second rule states that "P{' in 
the input string followed by a non­
alphabctic character is to be pro­
nounced as the phoneme UH (hexa­
decimal 1A represents UH). The sec­
ond rule does not specify anything in 
particular to the left of "!\'. Therefore, 
as long as "!\' is merely followed by 
a nonalphabetic character, this pro­
nunciation will be used. Note that if 
the rules were reversed, the rule !(A)! 
would never be reached because the 
(A)! rule would match its patterns. 

Although rule 1 above is rather nar­
row in scope, the class of nonalpha­
betic characters comprises a number 
of different symbols, and even more 
specific rules might sometimes be 
needed. For example, if you found 
that the pronunciation for the input 
string "A?"was too short, a rule could 
be created to deal with this, as 
follows: 

!(A?)= 080404 

This rule would have to be placed 
before !(A)! in the table because hav­
ing a question mark following the "/\' 
is an exceptional condition. Any 
other nonalphabetic symbol would 
not match the question mark, and 

the algorithm would proceed to the 
next rule. 

In addition to adding new rules, 
you may delete any rule within the 
range of the subtable, with the excep­
tion of the last rule. (Each subtable 
must have at least one rule, even if 
its input character is to produce no 
sound.) All rules following the 
deleted rule will move up one posi­
tion, reducing the rule count and 
number of bytes accordingly. 

The text-to-speech software pro­
vides a convenient test mode as part 
of the rule editor to let you evaluate 
any changes made to the rule tables. 

The Rule Editor 
The rule-table editor provided with 

the text-to-speech algorithm allows 
complete control over the rules that 
govern the conversion of input text 
into phonemes. 

The rule table contains all alpha­
betic characters, all numbers, all 
punctuation marks, and all printable 
special-purpose symbols. (Control 
characters are not included.) Al­
though the number of rules in a table 
is unlimited (insofar as the disk 
storage and memory capacity will 
allow), extremely large tables will 
cause the conversion process and the 
output of speech to slow down. 

When the rule editor is in use, the 
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HELL/O/ 

would put stress on the final "O". 
The program is smart enough to con­
sider punctuation in setting inflec­
tion. The text string 

HELLO? 

would be pronounced with a rise in 
pitch at the end, and the string 

HELLO. 

would be sounded with a drop in 
pitch at the end. 

The algorithm looks for pairs of 
stress markers; it can ordinarily be 
overridden only by proper terminat­
ing punctuation, such as a period or 
question mark. The type of ter­
minator determines the slope of pitch 
inflection at the end of a phrase or 
sentence. Multiple pairs of stress 
markers can be used to set the start­
.ing level of inflection and to specially 
emphasize any subsequent stressed 
portions of the remaining phrase or 
sentence. 

Figure 4 depicts the inflection pat­
tern for a single pair of stress 
markers. The inflection level begins 
at the default of level 2; it continues 
at this level until the program en­
counters the first stress marker, 
where it raises the pitch to level 3. 
The inflection level remains at level 
3 until the program finds the second 
marker. After the second marker is 
found, the program looks for the ter­
minator at the end of the clause. The 
inflection level will be raised or 
lowered at the end depending on the 
type of terminator. If no terminator 
exists, then the algorithm assumes 
that it should glide tpe pitch down 
(as in a declarative statement), but 
the glide will begin at a later point 
than otherwise. The maximum value 
of the up or down glide is predeter­
mined; if the limit is reached prior to 
the end of the phrase or sentence, it 
will continue at that level. 

Let's take a look at some real 
examples: 

/HOW/ ARE YOU? 

Photo 2: The rule editor for the text-to-speech software displays the phoneme-translation rules 
for each letter in groups of 10. 

!!'l QUESTION MARK 

' 
3 

2 
(·)PERIOD OR DEFAULT VALUE 

Figure 4: The inflection pattern for a single pair of stress markers, as used by the text-to­
speech routine to identify where to change pitch. 

"HOW" is stressed; its pitch glides 
up to the fourth level until the limit 
is reached or the terminator is 
encountered. 

HOW ARE /YOU? 

A simple system of 
stress markers allows 

specification of 
intonation and stress. 

The word "YOU" is stressed in this 
case; the pitch then continues to 
glide up until the end of the 
sentence. Since the algorithm finds 
the interrogative terminator before 
anything else happens, the glide also 
stops at that point. In this case, the 

sound produced for the word "YOU" 
is very short. It is so short that the 
algorithm may not have time to react 
to the stress marker and initiate a 
glide before it encounters the ter­
minator. The result may be an abrupt 
rise in pitch. Greater and more 
significant differences may be seen in 
the following example: 

DID YOU /SEE/ THAT? 

The effect of the stress markers and 
question mark works extremely well 
in this particular case. 

The question-mark terminator has 
two possible effects on a sentence. In 
general, the question mark causes 
the pitch inflection to glide up at the 
end of a sentence, with one excep­
tion. The algorithm looks for ques­
tions whose first word begins with 
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enec 
ALTOS All Models .•.... . 

COLUMBIA 
Fully IBM Compalible, 128K, Parallel/ 
Serial Porls, Color Board . Super Pak 
(Over $2000 Software) 
w/ 2 OSDO Drives •• , .• . •• , 
WI 10 MB Hard Disk 

THIS MONTH'S �
SPECIALS �
LOTUS 1-2-3 .. . . . ........... . .... $359 
MICROSOFT Multiplan (Apple II) ...... $169 
C-ITOH Prowriter 18510AP. . . . . . . . . . . $369 
C-ITOH Prowriter 21550P . . . . . . . . . . . $659 
COMREX ComRiter I (17 CPS) . . . . . . . . $409 
NEC Spinwriter 2030 (Centronics) ..... $869 
TRANSTAR 120 Parallel (14 CPS) . ... .. $469 
TRANSTAR 130 Parallel (18 CPS) . . . . . . $689 
U.S. ROBOTICS Password 

Modem (1200 Baud) . . . . . . . . . . . . . $359 
OTRONA Attache . .. .... . ... . . . ... $2495 
BASIS 108 (128K, 2 Drives, CP/M 3.0). $1795 
TANDON Drive (IBM Compatible, 320K). $239 
FOURTH DIMENSION Super Drive (Apple) $219 
TALLGRASS TECHNOLOGIES 

12 MB Hard Disk..... . . . ....... $2249 �
20 MB Hard Disk . . ... . ........ $2649 

RANA ELITE I (Apple Compatible, 163K). $245 
RANA 1000 (For ATARI) .. . . . . . ... . .. $319 
HERCULES Graphics Board For IBM-PC. $369 
MICROLOG Baby Blue (CP/M For IBM). $489 
PLANTRONICS ColorPlus. . . . . . . . . . . . $429 
TECMAR 

1st Mate Board For IBM (No RAM) . . $239 
2nd Mate Board (2 Serial/2 Parallel) $229 
Graphics Master. . . . . . . . . . . . . . . . $549 

ORANGE � MICRO Buffered Grappler+ 
16K ... .. . . $179 64K ..... . . $239 

401-273-2420 �

800-843-4302 �
150 Broadway, Suite 2212, N.Y. NY 10038 

Money Order. Cashier 's Ck, Personal Ck (3 Weeks To Clear). �
Add 3% MC/VISA, 5% AMEXCharge. Add 2% On COO Orders. �
APO Orders Add 6%. Add 3% For Net Terms. �
All Returned Non-Detective Merchandise Are Subject To 20% �
Restocking Charge. �
GenTechRese1ves the Right to ChangeAdver tised Prices. �

Circle 163 on inquiry card. 

$Call 

$Call 
�~ �r .. 11 

Portable VP w/Supe 

COM 'UPR 0 All ldoOls . . . , , • • • • 

CORONA �
Jesktop & Portable Pc' , , , •• �

EAGLE �
PC·2 (12BK RAM, 2 Drives (640K)) . • �
PC·XL (128K, 10 MB Hard, I Floppy). , , �
Spirit XL (Porlable Version of PC-XL) �

FRANKLIN �
\CE 1000 w/ Color . ••.••.•..• �
\CE PRO PLUS System �(�A�~ �t� lUUU �
Nlcolor, ACE 10 Orive, BO-Column Card, �
12" Monitor, ACE Writer II, ACE Cale, �
Data Perlect, Personal Financer) . , • $Call �
\CE 1000 PLUS FAMILY PAK , • . . • $Call �
\CE 1200 (6502/ZBOB, 12BK. ACE 10 Orive. �
30 Column Card, CBASIC, CP/M 2.2) . $Call �
\CE Oflice Management System �
:ACE 1200 w/ 2 ACE 10 Orives, Parallel/ �
Serial Card. WordStar, MailMerge, �
\CE Cale) . . . $Call �

�~�O�R�R�O�W� DESIGNS �
M02 (64K, 2 SSOO Orives, WordStar, �
:orrecHt, LogiCalc, Pesonal Pearl. �
MBASIC, BaZic . . . . . . . . . $Call �
M03 (Same as Above except w/ 2 �
DSOO Drives & QUEST Acct ing �
ioltware) . . . . . $Call �
"1011 (12BK, 111 MB Hard Disk &1OSOO �
Jrive. Same Software as M03) . . • $2050 �
MOii w/ MOT-60 Terminal. . • • . • $2395 �
Multi-User OECISION Series $Call �

NEC PC·B201A (w/ 16K RAM) • . . . $Call �

SANYO �
MBC 550, (IBM ·Compatible, BOBB, �
12BK, 1SSOO Orive, WordStar, �
CalcStar. EasyWriter) , •• , •• , •• $B49 �
MBC 555 (550 Plus 1Add. Drive, �
MailMerge, SpellStar, lnfoStar) . $Call �

SWP Micro Computer Products �
for Kaypro �
Co-Power-BB Board For Kaypro II & �
IV (BOBB w/ 12BK OR 256K, MS·ODS 
�~� CP/M B6) . 

AST RESEARCH INC. 
MEGA PLUS II (64K, Serial 
& Clock/Cal) . •••.. ... , •• , . $295 
MEGAPAK 256K Module . , • , , • , , $299 
SIX PACK PLUS (64K, Serial/ Par, 

295�g�~�~�k�J�o� i'Lus (B4i< seiia1/Par: · · s�
Clock) . $295 �
1/0 PLUS II (Se �
Clock/Cal). • • • • • • . • . • . • • • . $129 �

••OPTIONS" �
Each 64K Increment For Expandable AST �
Boards Are $65. (Pr ice Includes lnstallalion) �
Serial . . . $45 Parallel . . . $45 �
Game .... . $45 �

OUADRAM �
QUAROBOARO (Serial/Parallel, Clock/Cal) �
64K . . ... $279 256K . $419 �
QUAO 512+ (Serial Por1, �
Upgradable to 512K) �
64K . . . . . $239 12BK . $299 �
256K . • , , • $399 512K. $619 �

QUAOCOLOR I (Video Board) . $239 �
QUAOLINK (6502 wl 64K) . $4B9 �

MICROFAZER 
Parallel/Parallel 
BK . $125 16K . $139 64K . $199 
12BK . S2B9 256K. $5B9 512K . $B99 
Serial/Serial, Serial/Par!, Parl/Serial 
BK .. $145 16K . $159 64K . $219 
•• SPECIAL PRICES ON HERCULES, •• 
•• TECMAR, MICROLOG (BABY BLUE) • • 
•• & PLANTRONICS PRODUCTS • • 

ALS CP/M Card. ••• , • , • , •• , • $299 
Smarterm II (BO Column $t45 
Printer Mate (Printer Car . $59 
EPD Surge Protectors . . . . • . . • . $Call 
FOURTH DIMENSION 16K RAM Card.. $49 
BO Column Card w/ 64K (lie Only) . $1B9 
INTERACT. STRU. PKASO Universal . $125 
Shuffle Buffer. •.•. .. . .••.•• $Call 
KOALA TECH. Koala Pad. . . . $95 
MICROTEK Oumpling·16. . . $t59 
ORANGE MICRO Grappler+ $119 
�P�A�n�u�r�:�r�M�r�:�l�l�~� �~�r �~ �n�h�i�t�t�i� . $69 

COMREX ComFiler 
(FOR QZ-10, lOMB) 

CORVUS DAVON! 

MANNES! NN TALLY 
MT 160L. • • $599 MT 180 • • $B39 
Spirit-BO. , $329 1602 . , .• , $Call 

OKIDATA 
ML 92 . • , • $449 ML 93. • • . $729 
Ml B4(P) . . $979 ML B4(S) . $1079 

STAR MICRONICS 
Delta10 . , • $529 Radex 10 , $659 

INFO RUNNER Riteman . . • . • . • . $349 
PANASONIC KX·P1090. . $329 
TOSHIBA P1350. . . • . $t579 
TRANSTAR T315 $469 

6MB ••• $1695 10MB . 
11 MB $2350 15 MB . 
20 MB • . $3150 21 MB . 

PEGASUS (GREAT LAKES) 
10 MB Internal For IBM . ..•. 
23 MB External (w/ Controller) . 

CALL FOR PRICES ON OCS, TALLGRASS 
& XCOMP 

RX-80 FIT . , $389 
FX-100 .•• $709 
L0 -150 •. $Call 

lll (630 Hor 

ANCHOR 
Mark VI (IBM) . . • , , , •• , • . •• $1B9 

COMREX 
ComRiter I (17 CPS) . . • • . • • • . • $409 
ComRiter II (12 CPS, 5 • $Call 
ComRiter Ill . . • • • . • . • • • • • • • $Call 
OAISYWRITER 
2000 EXP (25 CPS, 4BK Buffer) $999 

DIABLD 630 ECS/IBM . • . . . • . . • $Call 
JUKI 6100 (17 CPS, Oiablo Co1 $Call 
NEC Spinwriter 2050 (IBM) . . . . • . $Call 

DUME Sprint1140 , •••• , •.• $1345 
Sprint 1155 . • • • • . • • . • • $Call 

SILVER-REED 
EXP 550(P) . $629 EXP 770(P) . $Call 
EXP 500(P) $429 EXP 500(S) . $459 
�~�R�A�N�S�T�A�R� T120, T130 & T140 . $Cal' 

AMOEK OXY ·100, Amplo • ... , $Call 
COMREX ComScriber . • , , •.•• , $Call 
ENTER COMPUTERS �s�~� $Call 
HOUSTON INSTRUMEN' 
OMP 40 ..•••.••••••• , • . . $B39 
OMP 29 (B COLOR 1 $1945 
OMP 4t (SINGLE PEI $2495 
�M�~�N�N �E �S�M�A�.�N�N� TAL , $645 
ROLAND, STROBE . . , •••• . •. , $Call 

AMDEK 
Video 300 . . $149 Video 300A . $159 
Color I+ . . $Call Color 11+ $449 

COMREX Color. Green, Amber . $Call 

GENTECH 9"/t2" Green . $99/$109 

PRINCETON GRAPHICS .. HX-12 .. $4B9 
RGB Interface for Apple Ile . .•.. , $159 

OUADRAM Quadscreen 
(17". 96Bx512). ••• , • • • • • • . . S1595 

TAXAN 
KG·12N (12" Green) . • , • • • • . $135 
RGBvision·I (3BO Horii $275 
RGBvision· $519 

Mark XI I. .. . . .. .... .. • . •• $279 �

HAYES �
Micromodem lie (w/SmartCom I) . , • $249 �
Smartmodem 300 . • • • • • . • . . . $Call �
Smartmodem 1200 . • , •••••• , • $519 �
Smartmodem 1200B (IBM) . . $439 �

NOVP.TION �
Access 1-2·3 . • • • • . . . . . • . . • $Call �
Cat (Acoustic Coupler). . $139 �
J-Cat (Auto Orig/Answer. $109 �
Apple Cat II (300 Baud) • • . . • . • $259 �
212 Apple Cat II (1200 Baud .•.• $575 �
103 Smart Cat (300 Baud) . . ..• , • $175 �
103/212 Smart Cat (t200 Baud) . •.• $409 �

TRANSENO (Formerly SSM) �
Modemcard w/ Source (For Apple) . • $239 �
PC Modem Card 300 (For IBM) . 
PC Modem Card 1200 (For IBM) . 

$2B9 
$429 

U.S. ROBOTICS Password 
(t200 Baud) . ••.•. , • • • . • . . • $359 
VEN-TEL MO: $399 

LIFETREE Volks $Call 
LDTUS1·2·3 . ••••••.•••• . • $359 
MICROPRO WordSta . $309 
WordStar Pro-Pack . , • , ••.•..• $459 
WordStar w/ Appl ica1 • $349 
MICROSOFT Word . •• , •• , , • , , $Call 
PS WordPlus·PC w/ I $359 
�~�R�H�W�R�A�R� �~�V�~�H�U� �~�1�?�0� 
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• • • 

Cel l 

AMERICA'S HIGH TECH �

SOFTWARE �

Planet Fall 
Starcross . 
Suspended 
Witness 
Zerk I . 
Zork II 
Zork Ill • 

NOTE: This is only a selected 
sample of our software 

inventory. If we have not listed 
your particular need, call and 

we will gel ii for you at our 
fantastic prices. 

We carry all software for 
ROCKY MTN. Commodore, Atari 

MICRO IS '---....__ & Tl-Pro. 
EPO lemon • • , S 49.00 EPD Peach . . . S 79.00NOW CENTENNIAL EPD Uma , S 74.00 EPD Hawk $159.00 
EPD Clran<)<> • $ 115.00 COMPUTER PRODUCTS WEST 

.. 
a.­ CENTENNIAL 

Computer Products.1nc. 
TERMS AND CONDITIONS • NJ CREDIT CARD FEE • Personal checks (allow 10 days to clear). Visa. Masler Card. wire 
orders accepted - $300 maximum ­
• Approval needed on all rerurns • 10% res10ck1ng charge unless defective, plus sh1pp1ng • 
L<1bel rate quoted al time or order • All prices sub1ect to change w1lhout notice • Telephone Order Deslt Hours: 8 AM to 6PM, 
Satmday Appropriate taxes will be completed at time of sale 

MISCELLANEOUS PRODUCTS FOR ALL COMPUTERS 

s 49.00 

$ 

$125.95 
$125.95 
$351.95 
$383.95 
$254.95 

$193.95 
$123.00 
$ 

$ 21 .95 

$ 
$161.00 
$255.95 

$115.00" 
$233.00" 
s115.oo· 
$194.00" 
$272.00" 
$293.oo· 

$ 24.95 
$ 42.95 

s 35.95 
s 20.95 
$ 24.95 
s 27.95 
$ 24.95 
s 24.95 

$ 87.95 
s 87.95 
s 87.95 
s 

s 31.95 
$ 21.00 

$189.00 
$189.00 
$189.00 
$189.00 
$152.00 
$229.00 
$ 76.00 
$229-00 
s 

MODEMS * 
U.S. Robotics-Phone Link . • • • • • • • • • _ $159.00 
U.S. Robotics-Micro Link 300 • • • • • • • • • • $199.00 
U.S. Robotics-Auto Link 300 ••••• , •• $229.00 
U.S. Robotics-Micro Link 1200 • • • • • • • • $379.00 
U.S. Robotics-Auto Link 1200 •• , •• , • $419.00 
U.S. Robotics-Auto Link 212A . . .. •. . , , $459.00 
U.S. Robotics-Auto Dial 212A . , • • , • _ • • • $499.00 
U.S. Robotics-Password . __ ••••••••••••• $379.00 
U.S. Robotics-Courier . . . , , • • • • $435.00 
U.S. Robotics-Tulpac . . . , , • , • • • S 69.00 

_ •Signalman-Mark I RS232 •• __ •• T S 79.00 
Signalman-Mark II Atari 850 . S 79.00 
Signalman-Mark Ill T1 994/A . • $105.00 
Signalman-Mark IV Comm. PETJCBM • . $126.00 

1 

Signalman-Mark V Osborne ...... .. .... .. S 97.00 
Signalman-Mark VI IBM PC . . •••••• , , , , • , $209.00 
Signalman-Mark VII RS 232 (Auto-Dial) . • . • • • $119.00 
Slgnalman·Mark XII 1200 Baud . $279.00 

Novation-Apple Cat II , , • • • , •• , . • , , , • $289.00 
Novatlon-Cat . • . • . • • , , • $135.00 
Novation·O-Ca t . $155.00 
Novatlon-J-Cat . . •••..•. _ • $109.00 
Novation -212 Auto Cat . _ .•• •• •. • • .. . $499.00 
Novation-Smartcat 103 . __ •. . _ • . . • $179.00 
Novat lon-Smarlcat 1Ql'212 ••••••• , , •••• $429.00 
Novation-Applecat 212 . • _ ...... , • _ , • _ • , • $549.00 

Hayes-Smartmodam 300 • • • • • • • • • • • • , • • • $219.00 
Hayes-Smartmodem 1200 , •••••••••••••• $499.00 
Hayes-Smartmodem 12008 . . • • • • • • • • $439.00 
Hayes-Micromodem HE w/Sma1tcom II • • • • • • $239.00 
Hayes-Smartcom II . S 85.00 

'Refunds on modems only if D.0.A. Be sure you know 
what modem you need before you buy. 

*************** 
* Mile High Saver * 
* Star-Micronics ** GEMINI IOX * 

$289.00 
* 120 CPS Friction Tractor Feed * 
* * * * **** * * * * * ** 

PRINTERS 
Dot Matrix �

Star Micronics �

Gemlnl- 10X(120CPS) " ·------·- .. · ····--.... S 299 
Gemini- 15X (1 20CPS­
Wide Carriage) . • , • .. • • ... s 449 
Della-10 (160CPS) . _ . ... ................ .. s 479 

Okldala 
Okldata--82A .. _ .. . .. .. .. .. .. • • .. • • • .. • • • S 389 
Okldata--83A .. . .. .. __ ......... , $ 609 
Okidata-92PAR . .. . . . •• . . _ .. . . . ... S 459 
Okldata-93PAR . , ............... , .... . .... , • S 700 
Okldala·.S4PAR ... .. • • .. •• .. • • • .. • • • .. .. . $1049 
TraclorFeed (82+92) , , ................... , • S SO �
Play-N-Plug (82 +83) . . .. ... . ...... , • • ..... $30.59 �
P1ay-N-Plug (92 +93) . . .................. $43.53 �
Play-N-Plug (ll4) , .................... ..... $81.18 �

Mannesmann Tally-160L ••••• , , •• , , • • •• Call 
Mannesmann Tally-180L , • , , .. • • • • • , • Call 
Mannesmann Tally-Spirit _ .......... _ . __ • Call 

C. �ITHO 
Prowriter l·PAR • , , ••.•••••• , •••• , ••••.• ___ .• S 379 
Prowri1er II -PAR . , , • , • , ••• , • • , .. . ... , • _, S 659 
Gorilla Banana .. , • • • • .. • S 219 

Letter auallly 

TTX· 1014 . .. .. , •• , ......... _.... . .. S 529.00 
Transtar-120PAR _, • , • • • • • •• • • • • . • • • • • • • . S 519.00 
Transtar·130PAR . •.••••• . •• 0 .,, •• , • • • . S 719.00 
Translar-315 Color .. ••.• .. __ • ••••• .... S 519.00 
Transtar-Printwheers . • • . •••• , •••• , • , , • • • . .. S 15.95 
�N �E �C�~�n�w�n�o�r �.� •• ,, ................. . .... S Call 

.. $ 549.00 
. .. $1079.00 

. .... S 219.00 
. $1449.00 

Ashton-Tale 
o:s ase II . �
F1nanc1al Planner �
Friday �

Art SCI 
Magic Ca le 
Magic Mailer . . -... - ­
Magic Memory . . . '' .... 
Magic Window 
Magic Window II (40 70 80) 
Magic Words 
Magic Pack Combo 

(Window Mailer Words) 

BPI 
Accounts Payable �
Accounts Recewable �
General Accounting �
Inventory Conlrol . �
Job Costing �
Payroll �

Bible Research Systems­
··The Word" . 

Broderbund 
Bank Street Writer . 
Lode Runner . 
Chophfter 
Sea Fox 
Sky Blazer 

Continental 
The Home Accountant • 
Property Management . 

Dow Jones 
Invest Evaluauon. 

EPYX 
Curse of Ra �
StarWamor �
Temple of Aps ha1 �

Hayden Software. 
How to Program 1n Applesoft B 

Mic 
0 

r0Math for �K�i�d �~� . • : • '. 
Pie Wrrter 
Speller 

lntocom 
Deadline �
Enchanter �

$419.00 
$459.00 
$209.00 

$ 
$ 
s 
s 
s 
s 
$ 

$419.00 
$419.00 
$419.00 
$ 
$ 
$419.00 

$140.95 

$ 
$ 
s 
s 
s 

$105.95 
$349.00 

$1 05.95 

s 14.00 
$ 21 .00 
$ 28.00 

$ 
$ 
$140.00 
s 70.95 

S 35.00 
$ 35.00 
$ 35.00 
s 29.00 
$ 35.00 
$ 35.00 
s 29.00 
$ 29.00 
$ 29.00 

Apple! 
Franklin 

$419.00 
$459.00 
$ 

$105.95 
s 49.95 
$117.95 
$ 70.95 
$105.95 
$ 49.95 
$158.95 

$278.00 
$278.00 
$278.00 
5278.00 
$419.00 
$278.00 

$140.95 

$ 49.95 
s 24.95 
$ 24.95 
$ 21 .95 
s 22.95 

s 52.95 
$349.00 

$105.95 

$ 14.00 
$ 21.00 
$ 28.00 

$ 35.95 
s 21.00 
$105.95 
$ 

s 35.00 
$ 35.00 
s 35.00 
s 29.00 
s 35.00 
s 35.00 
$ 29.00 
s 29.00 
$ 29.00 

Intelligent Systems 
Professional Black1ack . 

Lotus 
Lotus 1-2·3 . 

MlcroPro International 
Mail Merge 
Sp ell Siar 
Wordstar Mall Merge .. 
Wordslar Spellstar 
Wordslar 

Microsoft 
Multi plan 
Applesolt Compiler 
Fhgtil Simulator 

Muse 
Castle Wolfens1e1n . 

Peachtree Software 
Peachtext 5000 
Peachtext (80 Col Card) . 
Peachpack (GL AR AP) 
Accounts Payable, Accounts 
Receivable. 

General Ledger. lnven101y 
Conlrol 

(each module) 

Per fect Software 
Perlect Ca le 
Perfect Filer 
Perteet Speller 
Pe rfect Wnter 
Perfect Wnter Speller 
Perfect Frter Cafe 

Sierra On -Line Systems 
Frogger . 
Ull1ma 11 

Sir-Tech Soflware 
Wizardry 
Galactic Arrack 
Knight of Diamonds 
Legacy of Ll ylgamyn 
Police Artis! 
Star Maze 

Software Publishing 
pfs F11e . 
pi s Graph 
pfs Report 
pfsWrite 

Spinnaker 
Snooper Troops·Case 1 & 2 _ . 
Alphabet 200 

Visicorp 
V1s1calc 
V1s1dex 
V1s1t11es . 
Vtsrhnk 
V1s1p1ot 
V1s1schedule 
V1s1term 
V1Sllrend Pl ol . 
V1s1calc w c-Dex 

s 49.00 

S call 

$175.95 
$175.95 
$453.95 
$489.95 
$348.95 

s 
$ 
s 35.15 

$255.00 
s 
$255.95 

$484.00 

$115.00 
$233.00 
$115 .00 
$194.00 
$272.00 
$293.00 

$ 24.95 
$ 

$ 42.95 
s 
s 
s 
$ 
$ 

s 98.95 
$ 98.95 
s 87.95 
$ 98.95 

$ 31.95 
$ 21.00 

$189.00 
$189.00 
$229.00 
$189.00 
$ 
$229.00 
$ 
$229.00 
$189.00 

"Requires 80 Col Card, 2-80 Card & CP M 

,, 
Jukl 6100 PAR (1BCPS) .. . _............ .. 
Stafwriter F10PAR , • 
Starwriter-Tractor Feed. 
Printmaster . 

Plotters 
Houston . • , 
Amdex . •.•••••• 
Pl OD Sweet P Plotter 

YOUR 
SATISFACTION 

IS OUR BEST 
ADVEKI'ISING 

transters. �i�n�c�l�u�d�~� telephone number • COD 
510 nonrefundable surcharge • All producls factory sealed with manulaclurer s warranly • PO s accepted from quahfted cuslomers 

Sh1pp1ng. Handling & Insurance SS.00 minimum, 4"/o UPS ground: UPS Blue 
Monday through Friday, 10 AM to 4 PM 
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WAREHOUSE �
SHOP AND SAVE... 

CALL FOR FANTASTIC PRICE 

•COLUMBIA VP PORTABLE ... ... .. .. . .. ... CALL 
NEC APC . ... . .. .. CALL • NEC 8201 A ...... 699.00 

MONITORS 
Princeton Graphics HX-12 RGB $ �~�9�9 �.� �0�0� 

�.�-�~�~�~�~�~�~�~ �~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~ �~�~�~�~�~�~�~�~�~�-�!� �N�E�C� 
JB-1201 12" Green-Hi Res ,PRODUCTS FOR YOUR IBM PC/XT AND COLUMBIA 

OUAORAM CORP. 
Quadboard Multifunction Board 
Full Expandability From 64K lo 256K 
Par. Printer Port, Ser. Port. cc: 
Ram Disk Dnve . • . , . . • . . . • • • , • • • 
Quadlink-Apple On A Card . . ...• ..• • •.•• . 
Microlazer Printer Spooler 
Print Buffering From BK to 512K 
Why Wai l For Your Printer 

AST 
6-Pack Plus 64K-364K 
One Ser., One Par., c:c 
110 Plus 
Clock Cal. 1 Ser. Port . 

STB 
··super-R10" Card 64K-256K. 
Two Serial, One Par Port. Clock Cal. 
Ram Disk, Cables Included 

TECMAR 
1st Male •• 
Graphics Masler . 
2nd Mate .•.•. 

. s 
..... s 

.$ 

. s 

. s 

... s 

... s 

. s 

Call 
Call 

Call 

Call 

Call 

Call 

Call 
Call 
Call 

APPARAT 
Ram Card 64K- 512K . 
Prom Blaster • • . . __ .•. 

AMOEK 
Multiple Adaplor lnlerface . 

USI 
Multidisp!ay Card 
IBM Mono And Colorgraphics And 
Par. Po1t . 

PLANTRONICS 
Color Plus .... , • 

KEYTRONICS 
Enhanced Word Processing Keyboard 
Model K85150 . . • , , • , , •• , • 

KRAFT 
Joystick 
Paddles 

T& G 
Joystick 
Paddles 

KOALA 
Tablet ••.•..• 

. . S Call 
Call 

Call 

. $Call 

S Call 

. . S Call 

. $ 46.00 
' .s 35.00 

' $ 43.00 
. ' s 29.00 

. S109.00 

JB-1260 12" Green , •. , 
JC-1203 RGB • , • • • , 
JB-1205 12" Amber . .. . . .... �~� • 
JC·1215 1r Composite Color . 

AMOEK 
300G 12" Green 
300A 12" Amber . 
310A IBM Compatible . 
Color I Composite 
Color I Plus • • . • • . • . 
Color II RGB (IBM Compatible) 

BMC 
12" Green , 
13" Color Composite . 

FLOPPY DISK 
DRIVES 

Amdek-Amdisk I 3" (Apple) 
Amdek-Amdisk Ill , , . . . . S 475.00 
Amdek-Amdisk V 51/.c" Half H eight S 249.00 

Vlsta-V 1200 6M8 Disk Pack System 
!Apple) 

COC-S1h" OSDO 320K 

$ 139.00 
s 149.00 
s 175.00 
$ 299.00 
s 339.00 
s 449.00 

s 89.00 
$ 249.00 

CALL FOR FANTAST 
Tandon-TM100-25V.c"OS;DD320K •1---------­· 1c N_A_ L_L_P_R_o_ o_u_c_T_s_ F_o_R_ v_o_u_R_ 1B_M_.-----i Tandon-TM 55·2 5•;, .. OS/DD Half H eight 

$1298.00 

$ 249.00 

s 235.00 
s 235.00 

$ 199.00 

$ 289.00 
$ 449.00 
s 589.00 
s 99.00 
$ 349.00 

PRODUCTS FOR YOUR APPLE/FRANKLIN COMPUTER aume-1421sMs 5•1, " Half Height. 
Rana-Elite I . •. 

KENSINGTON 
System Saver • • , •.••• , • 

TECHNICAL 
ASSISTANCE 

& 
CUSTOMER 
SERVICE 

KRAFT 
Joyslick $ 48.00 

s 35.00Game Paddles . 

s 72.00 

T &G 
Joystick , ............ . 
Game Paddles . . • • • . • •• _ • • . • • . 
Select-A-Port . 
Trak-Ball , . , •• _ . . 

PRACTICAL PERIPHERALS 
Micro-Buffer II 16K . 

INTERACTIVE STRUCTURES 
Pkaso Printer Interface 

KOALA 
Tablet 

STORAGE 

43.00 
28.50 
43.00 
47.00 

s 159.00 

s 145.00 

$ 89.00 

Llbl'arye.a"'· sv. · .•. , .... , , ..... s '2:..50 
Od> s."".W• • 1n1er10ol< �~� .......i • . .....• s s.so 
Flpn F-lo 50 .••••$21.iS 

Rana·Elite II • • • 
Rana-Elite Ill • . 
Rana·Elite Controller . 
Rana-1000 (Atari) . 

Micro SC1-A2 . . . . . . . . • . • . . S 219.00 
Micro 501-Controller . • . • • . • • • • S 7S..OD 

Fourth Dimension-Drive 
Fourth Dimension-Controller 

$ 219.00 
$ SO.DD 

HARD DISK DRIVES 
Oavong-Complete Line • • • , S Call 

S CallCorvus-Complete Line • 

Memorex 

Elephant 

Verbatim 

Wabash 

DISKETTES 
10perbox51/.o1 " SS: DD .,.... S25.Sl5 
10 per box �5 �1�/�~� �"� DS1DO . , , ••.••• $35.SIS 
10 per box �5 �1�1�~� �~�S�S �/ �D�D� . • • • , • $19.95 
10 per box 5'h" DStDD . • • • 526.95 
10 per box 51/.1 �~� SS,.DD . . • S:Z5 .95 
10 per box 51/.i • DS DD . $36.iS 
10 per box ss,DD . S19.9:5 
10 per box DS 'DD . $215.95 

NATIONAL ORDER DESKS 

WEST 1-800-862-7819 ORDERS ONLY 

EAST 1-800-672-7277 ORDERS ONLY 

COLUMBIA 
MPC 1600 

The enhanced IBM Alternative 

TRULY IBM COMPATIBLE 
IBM Hardware & Software compatlblllty In a Multl­
User 16 BK computer. 128K two serial ports, one �
parallel port and 8 expansion slots. �
Plus free software. Macro-Assembler. Diagnostics. �
Basic w colorgraphlcs PLUS Perfect Writer, Speller, 
Cale and Flies, Fast Graphs, Space Commanders 

and Home Accountant. 

.,,,,.. /// 

'-... - �~� 
�~� • 

PR1c Es_o

ORANGE MICRO 
Grappler+ 
Buffered Grappler 

MICROTEK 
RV-611C Par. Interface 
SV-622C Ser. Interlace 
Apple Dumpling 16K . 
SAM 16K. Ram Expandable 

MICROSOFT 
16K Ram Expandable 
Sollcard . , , , • 
Softcard Premium Pak . 

ALS 
Smarterm ll 80 Col Card 

VIOEX 
Ul!raterm . _ _ _ . . 
Videolerm 80 Col Card 
PSll O Card . , , 

. . . . . . _ _ . s 185-00 
$ 152.00 

S 119.00 
S 189.00 

s 63.00 
$ Call 
S Call 

. ••• , • • • • • • $ 73.00 

$ 75,00 
s 228.00 
$ 459.00 

s 129.00 

s 251.00 
_ • • • 

Minuteman Madness

! Wabash Diskettes* 5%" SS/DD $18.95* 5% " DS/DD $25.95* 6 Year Guarantee - 100% error free 

* ************ �

IN COLORADO CALL (303) 371-2430 VIS/TOUR OPEN IN NEW HAMPSHIRE CALL (603) 623-1010 
10890 E. 471h Ave. (Near 1-70 & HAVANA) WAREHOUSE 9am-6 pmM·F 699 E. INDUSTRIAL DRIVE (Near MALL OF NEW HAMP.) 
DENVER,COLORAD080239 SHOWROOMS 10am-4pmSAT. MANCHESTER, NEW HAMPSHIRE 03103 
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THE FORTH SOURCE™ �
MVP·FORTH 0 � MVP-FORTH Cross Complier for CP/M Programmer's Kit. 
Stable - Transportable - Public Domain - Tools Generates headerless code for ROM or target CPU $300 
You need two primary features in a software development package .. a 

0 � MVP-FORTH Meta Compiler for CP/M Programmer's kit. Usestable operating system and the ability to move programs easily and 
for applicatons on CP/M based computer. Includes public quickly to a variety of computers. MVP-FORTH gives you both these 
domain source � $150features and many extras. This public domain product includes an editor, 

FORTH assembler, tools, utilities and the vocabulary for the best selling 0 MVP-FORTH Fast Floating Point Includes 9511 math chip on 
book "Starting FORTH". The Programmer's Kit provides a complete board with disks, documentation and enhanced virtual MVP­
FORTH. for a number of computers. Other MVP-FORTH products will FORTH for Apple II, II+ , and lie. $450 
simplify the development of your applications. 0 MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
MVP Books - A Series Programmer 's Kit. Extremely useful tool for decompiling, 

callfinding, and translating. $150D �Volume 1, All about FORTH by Haydon. MVP-FORTH 
glossary with cross references to fig-FORTH, Starting FORTH 0 MVP·FORTH by ECS for IBM-PC or ATARI"' . Standalone with 
and FORTH-79 Standard. 2nd Ed. $25 screen editor. License required. $100 

D Volume 2, MVP-FORTH Assembly Source Code. Includes 0 MVP-FORTH by ECS for IBM-PC or ATARI. With color 
CP/M"' , IBM-PC"' , and APPLE"' listing for kernel $20 animation, multitasking sound,. utilities, and license. $175 

�"�'�"�'�~� D Volume 3, Floating Point Glossary by Springer $10 0 MVP·FORTH Professional Application Development System 
# D Volume 4, Expert System with source code by Park $25 � (PADS) for IBM-PC, or APPLE. A three level integrated 

development system with complete documentation. $500 
�~�~� D Volume 5, File Management System with interrupt security by 

�~� Moreton $25 �"�'�"�'�~� D MVP-FORTH Expert System for development of knowledge-
based programs for Apple, IBM, or CP/M. $80MVP-FORTH Software - A Transportable FORTH 

�~�~ 0 MVP·FORTH Fiie Management System (FMS) with interrupt D MVP-FORTH Programmer's Kit including disk, documen­ �~� security for IBM, Victor 9000, or CP/M · $200
tation, Volumes 1 & 2 of MVP-FORTH Series (A// About �
FORTH, 2nd Ed. & Assembly Source Code), and Starting �
FORTH. Specify D CP/M, D CP/M 86, 0 CP/M+, 0 APPLE, FORTH MANUALS, GUIDES & DOCUMENTS �
0 IBM PC, 0 MS-DOS, 0 Osborne, 0 Kaypro, 0 H89/Z89, �

�f�<�-�~� D Z100, 0 Tl-PC, 0 MicroDecisions, 0 Northstar, 0 ALL ABOUT FORTH by D 1980 FORML Proc. $25 
"' 0 Compupro, D Cromenco, 0 DEC Rainbow $1 50 Haydon. See above. $25 0 1981 FORML Proc 2 Vol $40 

D FORTH Encyclopedia by 0 1982 FORML Proc. $25FORTH DISKS 
Derick & Baker $25FORTH with editor, assembler, and manual. D 1981 Rochester FORTH 

�"�'�"�'�~� 0 The Complete FORTH by Proc. $250 � APPLE by MM $100 0 Z80 by LM $100 Winfield $16 0 � 1 982 Rochester FORTH 0 � APPLE by Kuntze $90 O 8086188 by LM $1 00 0 Understanding FORTH by Proc. $25 
D ATARI"' valFORTH $60 O 68000 by LM $250 Reymann $3 �(�<�,�~� o 1983 Rochester FORTH 
D CPIM"' by MM $100 0 VIC FORTH by HES, VIC20 "'er- D FORTH Fundamentals, �~� Proc. $25 
0 HP-85 by Lange $90 cartridge $50 Vol. I by McCabe $16 0 A FORTH Primer $25

"'(:,'* O �H�P�~�7�5� by Cassady $150 0 C64 by HES Commodore 64 �~�~ 0 FORTH Fundamentals, D Threaded Interpretive
D IBM-PC"' by LM $1 00 (<,°"' cartridge $60 �~� Vol. II by McCabe $13 Languages $23 
D NOVA by CCI 8" DS/DD$175 "'o Timex by HW $25 �~�~ D Beginning FORTH by 0 MET AFORTH by

Chirlian $17
Enhanced FORTH with F-Floating Point, G-Graphics, T-Tutorial, Cassady $30 
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other D Systems Gulde to Ilg­D FORTH Encyclopedia 

Extras, 79-FORTH-79, 83-FORTH-83. FORTH $25Pocket Gulde $7 

D And So FORTH by Huang. A O0 � APPLE by MM, 0 Extensions for LM Specify Invitation to FORTH $20 
college level text. $25F, G, & 83 $160 IBM, Z80, or 8086 0 � PDP-11 User Man. $20 

0 Software Floating O FORTH Programming byD �ATARI by PNS, F;G, & X. $90 0 � FORTH-83 Standard $15
Point $100 Scanlon $ t 7�"�'�(�:�, �~� D CP/M by MM, F & 83 $160 FORTH-79 Standard $150 8087 Support � D FORTH on the ATARI by E. 0

0 Apple, GraFORTH by I $75 (IBM-PC or 8086) $100 Floegel $8 D FORTH-79 Standard 
0 Multi-Tasking FORTH by SL, D 9511 Support Conversion $1 0D Starting FORTH by Brodie. 

CP/M, X & 79 $395 (Z80 or 8086) $100 Best instructional manual 0 Tiny Pascal Ilg-FORTH $1 0 
D TRS-80/1 or Ill by MMS D Color Graphics � available. (soft cover) $18 0 NOVA Ilg-FORTH by CCI 

F. X, & 79 $130 (IBM-PC) $100 
0 � Starting FORTH (hard Source Listing $25

0 �Data Base D llmex by FD, tape G,X, cover) $23 D NOVA by CCI User'sManagement $200& 79 $45 Manual $25Requires LM FORTH disk. "'(:,"" D 68000 fig-Forth with
0 � Victor 9000 by DE,G,X $150 assembler $25 D Jupiter ACE Manual by 

0 � llg·FORTH Programming Aids for decompiling, callfinding, �"�'�"�'�~� Vickers �~� $1 5 
and translating. CP/M, IBM-PC, Z80, or Apple $150 D Installation Manual for Ilg-FORTH, $15 

CROSS COMPILERS Allow extending, modifying and compiling for 
Source Listings of Ilg-FORTH, for specific CPU's and computers. Thespeed and memory savings, can also produce 80Mable code. •Requires 
Installation Manual is required for implementation. Each $15

FORTH disk. 
D 1802 D 6502 0 6800 0 AlphaMicro0 CP/M $300 D IBM• $300 
D 8080 D 8086188 0 9900 0 APPLE IID 8086• $300 D Z80• � $300 �

$300�D 68000• $300 D Apple 11111+ D PACE D 6809 0 NOVA 0 PDP-11/LSl-11 

FORTH COMPUTER D 68000 o Eclipse D VAX o Z80 
D Jupiter Ace $150 

0 16K RAM Pack $50 Ordering Information : Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
0 48K RAM Pack $125 INC.). VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15. 

Key to vendors: No billing or unpaid PO's. California residents add sales tax. Shipping costs in US 
CCI Capstone Computing Inc. LM Laboratory Microsystems included in pr ice. Fore ign orders, pay in US funds on US bank, include for handling 
DE Dai-E Systems MM MicroMotion and shipping by Air: $5 for each item under $25. $10 for each item between $25 and 
FD Forth Dimension MMS Miller Microcomputer Services $99 and $20 for each item over $100. All prices and products subject to change or 
HW Hawg Wild Software PNS Pink Noise Studio withdrawal without notice. Single system and/or sing le user license agreement 

I lnsoft SL Shaw Labs requ ired on �~�o�m�e� produc_ts. 

MOUNTAIN VIEW PRESS, INC. �
PO BOX 4656 � MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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User's Column �

New Machines, Networks, �
and Sundry Software �
Chaos Manor is inundated with new computers 

We've got three new machines­
four if you count the IBM PC, which 
arrived only a month ago. Alas, the 
work load at Chaos Manor has come 
in a flood that threatens to drown us, 
and we haven't yet been able to get 
a new editorial assistant on board, so 
there's not been as much hacking 
about with the machines as I'd like. 

Meanwhile, things are happening 
in micro land. The winds of change 
are blowing again, and it's a bit hard 
to look far ahead. Even so, we can 
spot some trends. 

First, though, the Corvus. 

Corvus 
The Corvus Concept is a fairly rev­

olutionary piece of equipment. Cor­
vus calls it a "workstation;' which is 
to say that not only is it a full com­
puter based on the Motorola 68000 
chip, but the company has also paid 
a lot of attention to making it com­
municate with other equipment. 

The Concept is an 8-MHz machine 
with 512K bytes of memory, a 720 by 
560 bit-mapped display, a well laid 
out Keytronics keyboard that looks an 
awful lot like an IBM Selectric, a hard 
disk, and a bunch of communications 
ports. The screen is unusual: it's taller 
than it is wide, or it can be laid on 
its side so that it's wider than tall . The 
monitor is a big Ball Brothers that 

by Jerry Pournelle 

feels like it weighs a ton; you want 
hefty furniture, and don't expect to 
carry a Concept around very much. 

I'm very fond of the detached key­
board, and I like the character set 
used on the screen. Being bit­
mapped, it can show boldface and 
italics. 'The machine comes with a text 
editor called "Ed word:' The name is 
a horrid pun, but the editor itself is 
quite nice, sort of a well-tamed 
EMACS with lots of dedicated keys. 
The editor continuously updates the 
disk file every 30 seconds or so. That 
takes less than a second to write to 
the hard disk; it's not particularly 
distracting. This means that power 
failures, or playful kittens, can't lose 
you more than a few seconds' worth 
of work. Edward (ye gods I hate that 
name!) keeps a complete disk file of 
everything you've done, so that 
there's a full Undo function; enough 
presses of Undo will get you right 
back to a blank screen. 

The operating system and disk for­
mats are Corvus's own, of course, 
and are going to require more study. 
So far, I've used UCSD p-System and 
CP/M-68K on the Sage and CP/M­
68K on the Compupro 68000. I think 
I prefer Corvus's own operating sys­
tem to the other two, but that view 
is based on far too little experience to 
put any confidence in. 

One feature I like in the Corvus is 
a Suspend key; pressing it will let 
you do other tasks, such as commu­
nications through the modem, after 
which you can resume editing or 
whatever . . 

We're always concerned about 
hard-disk systems. Some, like the 
Kaypro 10, must be shut down in a 
particular sequence that retracts the 
disk head to what's called a "landing 
position." There wasn't any obvious 
shutdown procedure for the Corvus, 
so Alex called David Ramsey of 
Corvus to ask how to turn the ma­
chine off. 

"Set all switches to the 'off' posi­
tion," was the reply. 

While we were on the phone the 
wind came up, and we had two short 
power failures, with power restora­
tion too quick to allow us to turn off 
the machine, so that the Corvus disk 
powered down and back up unat­
tended. The Corvus never lost a 
single byte of data and is unharmed. 

By contrast, there seems to be a 
newly developed bad area on the 
Kaypro 10's hard disk; we don't know 
if this is related to the spate of storms 
and power failures we've had this 
month, but it might be. 

There's a lot to like about the 
Corvus, and you'll certainly be hear­
ing more about it in future columns. 
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I confess that until I began playing 
with its new machinery, I wasn't 
much impressed with the company; 
but the Concept has completely 
changed my view. 

Alex has done more with the 
Corvus than I have. His notes open 
with, "I think the Concept is great!" 
He's also anxious to see Corvus's 
Unix for the 68000 Concept, which it 
claims will be available Real Soon 
Now. At COMDEX, Corvus showed 
off its new "gatewa}r" to the IBM SNA 
(System Network Architecture); that 
plugs into the Corvus Unix engine, 
which is a 68000 box something like 
the Concept but not quite. The com­
pany will also be adding an interface 
to Ethernet. 

Networking 
Computer networks are the corning 

thing. Individual micros are power­
ful enough to do most of the work 
needed by small businesses, but not 
all of it. In particular, micros can't 
store and easily retrieve huge gobs of 
data, and of course they're limited in 
the number of data sources that can 
be active. 

The obvious solution is to connect 
a bunch of micros together. Network­
ing has long been done with big 
mainframe machines and minicom­
puters; it's harder to accomplish for 
micros than it sounds. Of course, one 
might use the same kind of network 
interface for micros that is used on 
minicomputers. One of the most 
popular is Ethernet, developed by 
Xerox. The problem is that an inter­
face board to couple any machine to 
Ethernet will cost about $1000, which 
is trivial compared to the cost of a big 
mini but is no small sum for micro 
users. 

One of the Concept's strongest fea­
tures is communications. The ma­
chine comes with an Omninet inter­
face; we also have Omninet interface 
boards for the IBM PC, the Apple, 
and our S-100 system. Omninet uses 
a twisted pair of wires and will run 
up to 2000 feet between workstations. 
Alex is even now stringing wires 
through the house. With luck, we'll 
soon have all the major machines in 
Chaos Manor connected to the Cor­
vus hard disk. 
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Corvus believes in Omninet. Its 
new headquarters in Silicon Gulch is 
wired for communications: coaxial 
cable between buildings, Omninet in­
side each. Corvus will use its "SNA 
gateway" box as an interface between 
other kinds of computer networks. 
The "gateway" looks a lot like the 
bottom part of a Concept. It has big 
slots for an Ethernet board and small 
slots for Apple boards. For that mat­
ter, the Concept has four Apple-type 
slots in back. We're told that most 
Apple boards, including 5114- and 8­
inch disk controllers, will run in 
those. 

If you listened in the right places 
at COMDEX, you could hear rumors 
of an IBM multiuser machine that 
would be the big brother of the IBM 
PC. If that's truly in the works-and 
it makes sense-then a network offi­
cially supported by IBM wouldn't be 
far behind. 

With luck, we'll soon 
have all the major 
machines in Chaos 

Manor connected to 
the Corvus hard disk. 

An IBM "big micro" would surely 
be built around a larger chip than the 
8088 used in the PC and PCjr. Since 
IBM owns some 15 + percent of Intel, 
it's likely to be one of the new Intel 
family, possibly the iAPX286, or even 
the 486, unless the production prob­
lems Intel has had lately persist 
longer than I think they will. What­
ever IBM uses, I suspect the "Super 
PC" will connect downhill to the PC 
and uphill to IBM mainframes. 

What net might IBM use? It has 
several choices. 

(1) It can go with the fast but 
relatively expensive Ethernet. If Big 
Blue does that, Ethernet will be 
"legitimized;' with some drop in 
prices as a result of increased volume 
of sales. The most popular IBM PC 
Ethernet interface is based on one 
very complicated chip, so hardware 
prices have the potential to drop. 

On the other hand, the low-cost 
net designers won't give up. Omninet 
will get a fair amount of business, 
because Omninet can hook into 

Apple and other machines incompat­
ible with Ethernet. Besides, if 
Ethernet can be put on one (expen­
sive) chip, the less expensive nets can 
be put on a single (cheaper) chip as 
well. There'll also be a scramble to 
build gateways to the IBM network. 

(2) It can go with an existing low­
cost net system like Omninet, Arcnet, 
or some other RS-232C-type net­
work. This doesn't seem likely: IBM 
would be just another competitor in 
an already crowded market. 

(3) It can go with its own expensive 
network. This is certainly consistent 
with IBM's past actions. It wouldn't 
be a popular choice among users, but 
that hasn't concerned IBM in the 
past. 

(4) It can devise its own cheap net­
working system. This is a nontrivial 
R&D task even for IBM; but it would 
certainly have a major effect on the 
market, causing a big shakeout and 
cleanup. Alex doesn't think this alter­
native is· likely, and I'm inclined to 
agree. 

Networking Really Is Important 
Why worry about networks? Busi­

nesses and hackers alike will want 
them. There's so much appeal for 
business in a network that links in­
compatible machinery-such as Ap­
ple, IBM, Kaypro, Eagle, Corvus, 
etc.-that "independent" networks 
will flourish no matter what IBM 
does. For example: once we have 
Omninet set up, I'll be able to transfer 
files among the Apple, Corvus, Com­
pupro, Z-100, and IBM PC machines, 
neatly solving a number of the disk­
format problems that have plagued 
us for months. 

Networks will be forced upon the 
bigger companies just to increase 
productivity. Some businesses may 
resist, but that will stop the day the 
managers of Company A find that all 
of Company B's employees know of 
t\s newest developments before all of 
/\s people know. 

In fact, there's going to be a thriv­
ing business in building gateways be­
tween various popular networks, and 
outfits like Corvus are getting a head 
start. A black box that interconverts 
all networking protocols will be man­
datory when a business wants to con­
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CPI M is a Trademark of Digital Research. Inc. 
MP/Mis a Trademark of Digital Research. Inc. 
MsDOS is a Trademark of Microsoft. Inc. 

TurboDOS Is a Trademark of Software 2000. Inc. 
Unix 1s a Trademark of Bell Labs 
Xenix is a Trademark of Microsoft. Inc. 

The communications features of the CLE0-3270 Software 
package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 

YOJ don't even need to change software on your main­
frame computer. because for all it knows. it's communi­
cating with a 3271-12. 3275-12. or 3276-XX cluster. And 
the program will accommodate up to 8 terminals. 

The CLEO software provides the cluster emulation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer. 

If your IBM mainframe doesn't support remote 3270 clus­
ters. you need remote batch communications. CLE0-3780 
Software is your answer. 

For full details contact Phone 1, Inc.. 461 North Mulford 
Road, Rockford. IL 61107; phone (815) 397-8110. 

Standard Features ...CLEO 3270 
• Bisynchronous 3276-2 protocol to 9600 baud 
• SDLC 3271 - 12 and 3275- 1 2 protocol 
• Up t o eight li ne cluster activity 
• Selectable control unit address 
• User install program f or various CRTs 
• 3278 emulation for ASCII CRTs 
• Available for CP I M™. MP I M'". MsDOS'" . TurboDOS™. Unix'" . 

and Xenix' ". 
• Coded in C language 
• 3276-1 2 protocol. coming soon 

Standard Features ...CLEO 3780 
• Point-t o-point and multipoint commun ications 

• Available for CPI M"' . MP I M'" . MsDOS"'. TurboDOS"'. Unix™ . 
and Xeni x'". 

• Supports transparent mode 
• Coded in C language 



nect several "unfriendly" networks. 
Some years ago, Digital Research 

sold something called "CP/Net" that 
allowed CP/M machines to talk to 
each other. We had a copy here at 
Chaos Manor, but we never had it 
running. CP/Net languished within 
Digital Research, getting little sup­
port or sales, and in early 1983 Digital 
Research quietly removed it from the 
market, neatly stranding several out­
fits whdd signed up for the 16-bit ver­
sion. In theory, Digital Research will 
support CP/Net, although the com­
pany no longer sells it. In practice, 
that support is minimal. 

At this fall's COMDEX, DR an­
nounced "Soft/Net," its new net­
work. Unlike hardware manufac­
turers who sponsor networks built 
around one particular kind of net­
workhardware, DR plans to support 
all the major networks, including 
Omninet, Arcnet, and Ethernet. (In 
fact, DR had TI Professionals, IBM 
PCs, and Compupros talking to each 
other in its booth at COMDEX.) This 
is a clever move, since there's no 
clear-cut network leader. If IBM an­
nounces a micro network, DR can 
quickly add it to its stable-always 
assuming that Digital Research 
doesn't already know what Big Blue 
plans. There's some evidence that it 
does, as we'll see later. 

Soft/Net is supposed to connect to 
both 8-bit and 16-bit micros running 
CP/M, CP/M +, CP/M-86, and Con­
current CP/M. The network is sup­
posed to look just like any other disk 
or printer to the computer; current 
software should run without 
changes. In theory, that will end disk­
format incompatibilities: put your 
files on the central disk drive and use 
PIP to move them to another ma­
chine. Soft/Net should also be a big 
boon to bulletin-board operators. 

DR promises all the usual trim­
mings to go with Soft/Net: file shar­
ing, password protection, record 
locking, and file locking. (File lock­
ing means that no one else can write 
to a particular file while you're using 
it; record locking write-protects only 
specified records within a file.) If DR 
can make this work, it will be tre­
mendously popular and successful. 
I believe that Concurrent CP/M will 
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replace PC-DOS in the IBM PC 
world; add Soft/Net, and ·DR will 
have given the micro world a new de 
facto standard. The computer world 
desperately needs a software net­
work that works with all the other 
popular networks; we wish Digital 
Research well in this effort. 

Operating Systems, 
Past and Future 

When microcomputers first came 
out, there were oodles of different 
operating systems, and the only way 
our computers could talk to each 
other was by (ugh!) paper tape. Then 
came the CP/M revolution, and sud­
denly hackers with machines made 
by different companies could com­
municate simply by swapping disks. 
CP/M quickly became the de facto 
standard. 

For a while, few doubted that CP/M 
with upgrades to 16-bit systems 
would continue to be the standard; 
then came IBM. For some reason, 
Digital Research didn't sign up IBM, 
and Microsoft's PC-DOS became the 
standard for IBM PC systems. CP/M­
86 was available, but few bought it. 

The original PC-DOS had remark­
able similarities to CP/M 1.4. How­
ever, the commands for PC-DOS 
were quite different from CP/M's, in 
some cases being precisely backward. 
PC-DOS also suffered from CP/M 
l.4's major limitations, and many pro­
grammers muttered that it wasn't 
truly an operating system; it was 
merely a job-control language. It was 
obvious to most that vanilla PC-DOS 
wasn't long for this world. Changes 
would be made. 

The inevitable was delayed a bit by 
embellishments to PC-DOS; inci­
dentally, that made PC-DOS less and 
less like MS-DOS, increasing the 
babel in 16-bit land. Even so, PC­
DOS has too many limits. Some­
thing's going to give. 

There are several possibilities. 

Unix 
Unix, for the tiny few who don't 

know, is a multiuser, multitasking 
operating system developed at Bell 
Laboratories. Multitasking means 
that one user can do several jobs at 
the same time, with some intercon­

nection between the jobs; multiuser 
allows more than one person to use 
the computer, not all that useful for 
a micro: better, I'd think, to have "one 
user, one computer:' Multitasking, 
though, is very useful. 

It seems that Unix System 5 is go­
ing to be very different from Xenix. 
As a result, Microsoft will not be 
writing a version of System 5 for In­
tel for the iAPX286. Instead, Intel has 
contracted for a version of System 5 
from Digital Research. Xenix's posi­
tion in the marketplace may now be 
somewhat less secure than it once 
seemed. 

Unix probablywould have become 
commercially popular, but Bell had 
some legal problems involving anti­
trust, so the price tag was kept very 
high-except for nonprofit users. 
These latter could buy Unix for trivial 
bucks, and did, so that a number of 
computer science students learned to 
use Unix, and many came to love it. 

We've heard rumors of Unix for 
micros since the late 70s. The rumor­
mongers are usually very positive. "I 
can't wait;' and 'Wow, will you love 
Unix!" are typical. A few detractors 
mutter that users had better be pre­
pared to know more than they want 
to about their computers; Unix lets 
you do a lot more than CP/M does, 
but before you can do anything you 
must learn more about Unix than 
you'll ever need to know about 
CP/M. 

I won't get into that debate here. 
For one or another reason, a series 

of "almost Unix" systems were devel­
oped, the best known of which was 
Xenix. 

Meanwhile, a few outfits, such as ,. 
Charles River Data, have a real live 
Unix clone (called Unos) on their 
MC68000 systems. After the first of 
the year, when, for reasons never 
clear to me, we're going to dismantle 
the world's best-run telephone com­
pany (have you ever tried to make a 
phone call in Paris?), Unix wlll, we 
are told, be a lot cheaper for ordinary 
businesses; some predict a rush to 
Unix. Others are more skeptical. 

At the moment, there's no clear 
"standard" operating system for 
MC68000 microcomputers. Unix may 
take over that spot. 



computers
wholesale 

Esprit ........ . ... . . ... $489 
Esprit II ... . . . . . ...... . . . 499 
Esprit Ill . .. . .. .. ... . . •.. . 649 

LEAR SEIGLER 
ADM3A .. ...... .. • . . . . $529 
ADMll . ... . .• .•. • ...... . 539 
ADM36 .....•. •...... .. . 979 

New! 
Televideo Personal Terminal 
Personal Terminal .. . . . . . . . $399 
Personal Terminal . . . ... . . .. 529 
w/300 band modem 

Personal Terminal . . ... . ... . 849 
w/1200 band modem 

TELE VIDEO 
910 .... . . .. . . . . . ... . . . $439 
914 .. . . . ...... . . . ...... 579 
924 . ...... . . • .. .. . ... .. 695 
925 . .. . . . . .. . . . . . .. . . . . 699 
950 ............... . . . . . 865 
970 . . ... . . . . .. .... . .... 929 
TEXAS INSTRUMENTS 
Tl 703 Printing Terminal ...... Call 
Tl 707 Print Term. wlmodem .. . . Call 
WYSE 

75 IColod . . . . . . .. .... .... Call 

ZENITH 
Z-29 .... . ...... .... .. . $659 
ZTX-10 . .. . . ..... . . . .. .. 319 
ZTX-11 . . . . .. . .. . .. . .... 389 

-MODEMS-

Micro Modem 1 00 . . . . . • . . $299 
Micro Modem II . ......... . 249 
Smartmodem 300 ..... . . . . 199 
Smartmodem 1200 ........ 498 
Smartmodem 12008 .. . . .... Call 

NOVATION 
D-Cat ... .... . .. . . . . . .. $149 
J-Cat ... .. .. .. . .. . . . ... .. 99 
Apple Cat II .. ..... . .. . .. . 269 
103SmartCat . .. ... , . .. .. 179 
103/212 Smart Cat . ... . ... 399 
212AutoCat ...... . . . .. .. 549 
Access 1-2-3 ... .... .. . . .. 449 
SIGNALMAN 
Mkl ... . . $79 MkVll .. $109 
Mk Ill . .... 99 Mk 11 . .. . . . 79 
Mk V . .... 89 Mk VI . . . . Call 

U.S. ROBOTICS 
Auto Dial 212A ..... . . ... . $439 
Password .............. . 339 

Advert'1sed prices reflect a cash discount on prepaid 
orders only. Most items are in stock for immediate 
delivery in factory sealed cartons wi th full factory 

Amdele MAI Graphics Board . $479 
AST Sixpak plus 64k . . . . . ... 299 
AST Megaplus 256k .. ...... 569 
CCS 132 Column Board ...... 589 
Microsoft 256k RAM Board ... 399 
Plantronics Color + Board ... . 399 
Quardram New Ouadboard ... Call 
Ouadram Quadlink Board . . . . . Call 
Tecmar 1st MATE Board ..... 229 
Tecmar Graphics Master Board. 569 
64K Chip Kit 19chips1... .. . . .... Call 

-SYSTEMS­
COLUMBIA 
VP Portable .. . . . .. . ... . . . Call 
MPC ... .. . ..... . .. . . ... Call 
MPC wlHa1d Disk ... .. .. . . . ... Call 

CROMEMCO 
C-10SuperPak . .. . . . . . . $1429 
C- 1 OM P w/MicroPro software •• •• 1819 
CS-1 ........ .. . . . ..... 3195 
CS-2 . ... . . . . . . ... . .. . . 3755 
CS-3 ......... . ........ 5595 
64FDC .... . ....... .. ... 475 
TUART . .. ...... . . .. . .. . 255 

EAGLE 
II E Series PC Series 

II E-1 II E-21 PC-2 PC-1 + 
II E-3 11 E-4 PC-2+ PC-XL+ 

1600 Series SPIRIT 
1620 1630 Portable 
- Call us today for the best prices-

INTERTEC ..........Call 

MORROW 
New Portable w/20rives&Software • Call 
MD-11 wA-lard Disk + Software. . .. Call 

NEC 
PC-8201 Portable . . .. . . . .. Call 
PC-8801 A Computer .... ... Call 
PC-8831 A Dual 5tl4·disk d1ive.... Call 

NORTHSTAR 
New! Dimension . . . .. . . .. .. Call 

SANYO 
MBC 1100 . .. . . . .. .•. .. $1349 
MBC 1200 ..... ..... . .. . 1 599 
MBC550.. ... . . . . . .. . .. ... . .. Call 
MBC555. . ........... .. .... .. Call 

TELEVIDEO 
TS-803 .. . . . .. ..... ... $1989 
Portable . ................ Call 

ZENITH 
ZF-100-21 .. .. ... . .. . .. $2319 
ZF -120-22 .... .. .. . . .... 2869 
ZF-120-32 ....... . . . .. . . 4479 

315-472-3055 
Box 150 Brewerton, N.Y. 13029 

Circle 94 on inquiry card. 

ANADEX 
DP-9501 .......• ..... . $ 1099 
DP-9620 .. .... - . . . . . ... 1199 
DP-9625 .... . . . ... . . . . . 1299 
DP-6500 .. . ...... . .. ... 2399 
WP-6000 .. . ..... .. .... 2159 

CENTRONICS 
730-1 Parallel. . . . . . ...... $ 199 
739-3 Serial . ... . . .. . ..... 449 

COEX 80 FT parallel .. .... $219 

CITOH 
Prowriter8510APar. . .. .. . $369 
Prowriter 851 OA Ser . . .. .. . . 569 
Prowriter II Par.. .. ....... . . 669 
Prowriter II Ser.. .. . ... . . .. . 739 

DIABLO 
620 RO 25 CPS ... . .. . .. . $919 
630R040CPS . . . . .. .. . . 1769 

EPSON 
RX-80 .... .. . . .... . . . ... Call 
RX-SOFT .. . ...... .... ... Call 
FX-80 .... . . . .. . . . • . . ... Call 
FX-100 . . ... .. .. . .. . . . . . Call 

GEMINI 
10X .............. .... $295 
15X ...... ....... . .. .. . 435 

MANNESMAN TALLEY 
MT· 1601 .. .. ..... .. . .. . $529 
MT-160L ........ .. . .. . . 579 
MT-180L .. . .. .. ... ... .. 859 
SPIRIT ..... ..... . ... . . . . Call 

NEC NEWNEC 2050 .. . . . $979 

3510 .. $1399 3530 . . $1490 
3550 . .. 1849 7710 .. . 1899 
7715 . .. 1949 8023 . .. . 399 

OKI DATA 
ML-82A . . ........ . . ... . $ 299 
ML-83A ....... .. . . .. .. .. 569 
Ml-92Par................ 449 
Ml-92 Ser . . ... . ... . .... . . 529 
ML-93Par. .. .. ... . . . . . . . . 709 
Pacemark 2350 . . . ... . .. .. Call 
Pacemark 2410 ...•... .. . . Call 

PANASONIC 
KX-P1090 . . . . . .. .. . . ... $319 

QUME 
Sprint 11 /40 .. .. . . . . . .. $1299 
Sprint 11 /55 . . . . . . . . . . . . 1499 

SILVER REED 
EXP 500 Par. . . . ... . . . . . . $459 
EXP 550 Par. . . . . . . . . ..... 659 
EXP 550 Ser. . .. . ..... . . .. 689 

TEXA S INSTRUMENTS 
Tl 810 Basic ... .. .. . .. . . $1199 
Tl810LQ .............. 1919 
Tl 850 Par . . .. . ..... . ..... 499 
Tl855 ... . . ............. Call 

-MONITORS­

A MD EK 
Color I . ......... .. . . .. . $275 
Colorl + .....•.. .. . .... . 319 
Color 11 iRGBI . .......•... . . 399 
Color Ill 1RGB1......•. . ..... 349 
300G lt2"gteenl .... . . .. . ... 135 
300 A It 2" ambetl ... . . . ..... . 145 
31 0 A (IBM PC) . . .... . .... 169 

BMC 
15 MHZ 1t2 " 91een1 .....•. . ... $79 

NEC 
JB-1260 112"ambetl . . . . . . ... $ 109 
JB­ 1201 i12"gteenl . .... . . . . . 135 
JC-1 212 112" colorl .. . , ...... 339 
JC-1203 112· RGBI ....•..... 549 

PANASONIC 
1 2" Green Monochrome . . .. $169 
12" Amber Monochrome . ... 179 
13 " RGB ................ 389 

TAX AN 
KG 12N it2"gteenl . ........ . $129 
RGB Vision I 112"color! .. . . . .. . 299 

ZENITH 
Z-122 i12"amberl .. . . . .. . .. . $139 
Z-123 i12"gteenl .. .. . ... .. . . 109 

-HARD DISKS­
coRvus 
Model 6 . . .. . ..... . . .. . $1869 
Model 11 . . ...•......... 2549 
Model 20 . . . ..•. _.. . . .. . 3399 
Omninet 6 .... . ... . .. . .. 1695 
Omninet 11 ...... . . .. ... 2375 
Omninet 20 . . . . . . . . ..... 3225 
Mirror Back-up .. . ......... 670 

- DISKETTES-
Maxell 
51/4" MD1 ... .. • .. . . . . $22.95 
51/4" MD2 . .. .. . .. ..... 32.95 
3M/Scotch 
51/4" SSDD ... . .. . . .... $21 .95 
51/4" DSDD .. . . .. . •. . .. 30.95 
Educator 
lifetime Warranty 
51/4" SSDD .. . .... . . ... $17 .50 
51/4" OSDD .. . .. . .. . . .. 23.50 
Flip ' n" Fllo/holdsSODI • . •... 17.95 
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The GRAPHICS-PLUS 
enhancement board installs 
easily into your Zenith Z19 
terminal to give you powerful 
graphics capability as well as 
expanded user features. For a 
small investment, your Z19 now 
rivals the horsepower of very 
expensive terminals. 
You get Tektronix 4010 
compatibility to run industry 
standard graphics software. In 
the text mode, you get DEC 
VT100 compatible 80 and 132 
column formats and 24149 line 

Northwest 
Digital Systems 

P.O. Box 15288 
Seattle, WA 98115 

(206) 524-0014 

displays. Plus seven pages of off­
screen scrolling memory. A "plain 
English" Set-up mode. Sixteen 
programmable function keys. And 
many more convenience features. 

Printer Port Option 
To capture your graphs and text 
on hardcopy, you will also want 
our printer interface board for 
popular dot matrix printers. 
Specify if you need serial or 
parallel compatibility. 
•Ask about GRAPHICS-PLUS for the Z-29 

I 0 Enterm yOrder I·-------------·0 Sendhtera!u reonly II Ouant1ty 

I 0 GRAPHICS-PLUS (GP·19)boa•d S 849 __ 

C Z 19Termina l wilh G P. t 9ins lalled 1495 I 
I 
I 
I 

Cr Pri nler l lO boar d 

0 Serial 110 0 Parall el 1/ 0 

195 :.
fotal$_ 

= I 
_ 

I 
I 

I
I 

Name 

Company 

I
I 

I
I 

A.clcu ess 
C11y ______s 1a1e_Z1P 

Telephone -

I 
I 

·-------------· �

One prediction I can make with 
confidence: you won't see "vanilla 
Unix" anywhere a business user can 
get at it. Straight from the box, Unix 
is user-threatening. Unix is very 
adaptable, though, and can be sur­
rounded with a very friendly com­
mand structure "shell:' 

Concurrent CPIM 3.1 
A major contender for supremacy 

in the PC-compatible world is Digital 
Research's Concurrent CP/M-86, 
which I'll call CCPM. 

CCPM has a lot going for it. For 
one thing, it's file compatible with 
CP/M 2.2, meaning that it's possible, 
if nontrivial, to transfer files written 
on 8-bit machines up to your PC­
compatible 16-bit equipment. This is 
important for companies planning an 
upgrade from 8-bit equipment. 

Second, CCPM is multitasking. 
That is, you can be working with 
your text editor, go do some calcula­
tions, drop that to start printing a file, 
let that be printing and start a long 
compilation, and leave the compiler 
going while you return to your text 
editor as if you'd never left it. This is 
such a nifty feature that anyone who 
uses it will never understand how he 
got along without it . 

Even so, CCPM hasn't quite caught 
on, largely because so much PC-DOS 
software is out there, and there were 
a few difficulties with early versions 
of CCPM. 

Have no fear. Concurrent CP/M-86 
3.1 is here. 

The new CCPM is not only multi­
tasking, it is also multiuser, which 
means it looks an awful lot like Unix. 
Indeed, you can recompile most 
CCPM programs and they'll run 
under the Unix operating systems 
that are being developed in various 
skunk works in Silicon Valley. 

More important, CCPM 3.1 
emulates PC-DOS: that is, along with 
CCPM you can get an enhancement 
that will let you, as one (or more) of 
the multiple tasks CCPM is capable 
of, run PC-DOS programs right out 
of the box. Now there are limits, of 
course: programs that are hardware 
specific to the IBM PC aren't going to 
run on anything but a PC. However, 
all the PC-compatible software will 
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IBM-PC COMPATIBLES lf!ifill@!tJJ TRS-80 COMPUTERS 
MODEL 100 .... . ... . .... . . .. ' CALL 

CALL FOR YOUR CHOICE 
PURI RADIO SHACK IOUIPMINT 

MODEL 4 TRANSPORT ABLE ..... .. . ' CALL 

EaGlE COLUMBIA EPSON MODEL 2000 . . . . . . . . . . . . . . . . . . ' CALL 

PC PC If/Ill• SMITH WE CARRY THE COMPLETE 

TRS-80 
MODEL 2000 

J;;;//,;/ li;f CORONA 

C. ltoh Transtar 
LINE OF TRS-80 COMPUTERS 

PURE RADIO SHACK EQUIPMENT 

$CALL MANNESMANN 
TALLY 

Of(ID\TA $CALL 
DIRECT MARKETING 

COMPUTERS AND 
EQUIPMENT TO SAVE 

YOU MONEY! 

llNovationlltl 

�(�!�)�H�a�y�e�s�~� 

TOSHIBA 

l"I I I I :<4 I 
�~�~ �.� �~� 

FREE UPON REQUEST 
• PRIC E LI ST A ND INFORM A TION KIT 

•C OPY OF MFR 'S WARRA NTY 

PRICES AND PRODUCTS A RE SUBJECT 

CH A NGE WITHOUT NOTICE. 

TO 

SANYO 
FRANKLIN 

EaGLE 
COn1PllTEJ1 

Micro Management 
Systems, Inc. 

2803 Thomasville Road East 
Cairo, Georgia 317 8 

TElEMA RKET DE PT, 

1 

IT'S SIMPLE. ••CALL AND SAVE MONEY! UP TO 

Since J978 1-800-841-0860 20°/o
DISCOUNTGA. INFO 912-377-7120 

NAME BRAND PRODUCTS AT DISCOUNT PRICES �
WE SELL 

run with any machine with CCPM. 
In particular, we're getting it going on 
our Compupro Dual Processor, as 
well as on the Compupro 8086/8087 
and the Eagle 1600. Also, Compupro 
is developing a PC-compatible video 
board for the S-100 bus; this will let 
us use even more PC-DOS software 
without modification. (That board 
should be available sometime in the 
spring of 1984.) 

CCPM 3.1 will also support the 
Digital Research GSX graphics pack­
age, Soft/Net network communica­
tions, the 8087 math chip, and a print 
spooler. Test versions are being 
delivered to beta test sites as I write 
this. CCPM 3.1 is not yet released, 
and is an OEM product, but it should 
be released not long after you read 
this. I expect to like it a lot. 

Windows, Too 
One of the big themes of this fall's 

COMDEX was "windows:' Window 
is a generic term for displaying more 
than one job (task) on a computer 
screen at once. Until recently, win­
dows were available only on very ex­

pensive computers like the Xerox 
Star; then the Apple Lisa showed up. 
Since then, many companies have 
raced to put windows on the IBM PC. 

There's a difference between win­
dows and concurrency. The original 
Concurrent CP/M will run more than 
one task at a time, but you can watch 
only one at a time. This is like a 
television: you have a number of 
channels, but you can watch only one 
at a time. You have to constantly 
switch channels to see when the 
commercial is over. 

With computers, windows let you 
watch more than one program, or 
channel if you will. Each window sits 
on its own portion of the screen; you 
can move freely between them 
(usually with a mouse). If, say, you 
are processing words and get a sud­
den urge to draw a graph, you can 
see both with windows. 

You can also have windows with­
out concurrency: that is, windows 
can be a screen feature to let you 
watch different displays, but they're 
all generated by the same program. 
Some of the most widely advertised 

"window" systems are that kind. 
The newest version of Concurrent 

CP/M has both: you can start a long 
assembly, and while that's running, 
open a new window to start an en­
tirely different program, while leav­
ing a window open on the assembly. 
You could then open another win­
dow and use it to watch a program 
running under PC-DOS. CCPM 3.1 
supports up to four concurrent tasks, 
and you can watch them all in opera­
tion on the same screen. 

Deep Silence 
Many of us have known for almost 

a year about Concurrent CP/M's abil­
ity to run PC-DOS programs. Why, 
then, has it taken Digital Research so 
long to announce it? 

I don't know, but I have a guess. 
Digital made a serious mistake 

when IBM brought out the PC. There 
are a number of rumors about why 
the PC didn't come out with CP/M­
86. No matter which is true, it was a 
very serious situation for Digital Re­
search. It had been the de facto stan­
dard, and suddenly it was only a far-

Text continued on page 58 
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QUADCOLOR™BY QUADRAM™ �
The first and only color graphics adapter board 

your IBM PC or XTwill ever need. 
• Most advanced color graphics 

board you can buy. 
• �136 different colors. and 

expandable memory. 
• No additional board or modification 

needed to run existing software­
completely PC-compatible. 

• Serves your graphics needs today... 
ready to meet your expanded 
needs tomorrow. 

Start with Quadcolor I 
Quadcolor I adapts to any color 
monitor and starts you off with 
32K of memory. That means that in 
text mode you get 16 active video 
pages with a 40 column format or 
8 pages with 80 column. Twice 
as many as IBM's Color Graphics 
Adapter offers. 
When you switch to the graphics 
mode. Quadcolor l's 32K memory 
lets you create two complete pages. 
You can even modify one page while 
the other is being displayed. for 
special effects like animation. 
Choose 2 true colors for high­
resolution displays on RGB 
monitors. With Quadcolor. there's 
no reason to limit yourself to 
black-and-white. 

Quadcolor I also offers support for 
a light pen and an RF modulator 
connector for use with a home 
television set. 

Grow with Quadcolor II 
As your needs change. plug 
Quadcolor II into Quadcolor I and get 
a total of 96K of memory combined 
with higher resolution bit-mapped 
graphics. Quadcolor II also includes 
BASICQ. a software package that 

enhances the IBM's own BASIC 
capabilities. 
Display graphics like a bar chart. 
and text like graph labels. together 
on the same screen. Now that's 
Quadcolor teamwork. 
When you're in the mood for fun 
and games. Quadcolor II has a game 
port available for your use. 

The choice is clear 
Quadcolor is the only graphics 
board that can offer you all these 
features and the solid tradition 
of Quadram Quality. Nobody even 
comes close. So be sure you choose 
tomorrow's color graphics board 
today-Quadcolor by Quadram. 
With Quadcolor. looking good never 
looked so good. 

4355 International Blvd / Norcross. Ga. 30093 
(404) 923-6666/TWX 810-766-4915 (OUADRAM NCRS) 

Circle 296 on inquiry card. 
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The WORD Plus is the standard by which other 
spelling checkers are measured. Here's why: 

• �Real 45,000 wor.d dfotionm;y,. 
• Shows errors "in-context." 
• � Interactive word look-up finds correct spelling 

for you and corrects at the push of a button. 
• � Hyphenates words automatically. 

• Solves crosswords, puzzles, and anagrams. 

• �Works with almost any CP/ M®, CP/ M-86® 
or MS/DOS (1.0, I. I and 2.0) compatible 
word processing program (WordStar, Magic 
Wand (PeachText), Spellbinder, Perfect 
Writer, Select, Final Word, Volkswriter, 
and more!). 

Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more. 

P&S gives you a "critique" of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 

Punctuation & Style is the perfect companion to 
The WORD Plus. It works easily with most CP/M 
word processors. (Available also for CP/M-86 and 
MS/DOS.) 

Call or write for �
complete information: � 619-222-1153 

OASIS 2765 Reynard Way �
SYSTEMS San Diego, CA 92103 �

Dealers contact: Circle 271 on inquiry card. 
SOFTWARE DISTRIBUfORS 
1-800-252-4024 {in Californ ia) 

CPIM and CPIM-86 are regist ered tradem arks o f Digital Resea rch, Inc . 1-800-421 -0814 {outs ide California: 
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