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If you’ve been waiting for a supermicro with UNIX* 
System V on a 68010-based processor, stop. 

Introducing the Callan Unistar™ 300. It’s the single 
best supermicro you can buy. For a couple of reasons: 

One, the 10MHz 68010 CrU. It’s the newest, 
fastest, best. It crunches numbers in a snap. And works 
beautifully with the new UNIX. 

Two, the new UNIX System V It’s faster than UNIX 
System ID. On the Unistar 300, it supports a host of 
languages. And when it comes to portability, flexibility 
and system support, nothing comes close. 

There’s more. The Unistar 300 allows for expansion 
to 172M bytes of high-speed disk storage with integral 
tape backup—all within one enclosure that easily fits 
under a desk. 

Its convenient 12-slot Multibus* chassis lets you 
easily add options like networking, communications, 
floating point array processors ana more. Up to 2M bytes 
of main memory provide real power for every user. And 
nationwide service is available through ITT/Courier. 

Unistar 300. Finally a supermicro with super every¬ 
thing. Available today from Callan. For more information 
contact Callan Data Systems, 2645 Townsgate Road, 
Westlake Village, CA 91361. (800) 235-7055. In 
California (805) 497-6837. TELEX 910 3361685. 

Callan ILJonMM? 
*Callan and Unistar are trademarks of Callan Data Systems. UNIX is a trademark 
of Bell Labs. Multibus is a trademark of Intel Corporation. 
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In one independent 
competition after another, 

UNIFY has proved itself the 
fastest UNIX data base management 
system. No wonder it’s been selected 
by more computer manufacturers 
than all other UNIX data bases 
combined 

UNIFY speeds you through develop¬ 
ment and expedites program execution 
with some of the fastest and most 
powerful utilities of all, including: 

Fully menu-driven design. 

Built-in optimizers that select the 
fastest of four data access methods. 

Industry standard IBM SQL query 

language, fully integrated to our own 
powerful report writer, for easy access 

by your end-users. 

Ninety subroutines for 
advanced program development... 

the most complete package of its kind. 

Horsepower for the long run. 
Unlike other data bases, UNIFY won’t 
slow down under the weight of additional 
data or multiple users. It won’t fall behind 
in the future either, because it’s built with 
the power to support new features as they 
come on-board. 

Judge for yourself. Send for our 300- 
page tutorial and 500-page reference 
manual—yours for only $95. Together 
they show you how to build virtually any 

application. To order, contact UNIFY, 

Dept. BCS-4, 9570 S.W. Barber Blvd., 
Portland, Oregon 97219, 503-245-6585. 

uniF&r 
THE PREFERRED UNIX DBMS. 
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nnyvale 

Angeles MAKING UNIX 
CHILD’S PLAY 

FREE vi ready reference card 
when you call for our schedule. 

(415) 621-6415 

• System Administration • uucp • Networking • Writing termcap entries • 
Using curses • System Shell Scripts • 4.2 Fast File System • Fast Proto¬ 
typing • awk • System Tuning • Shell Scripts • I/O System • Device Drivers 
• UNIX for Management and Sales 

WMM! INTERNATIONAL TECHNICAL SEMINARS 
520 Waller Street San Francisco, CA 94117 (415)621-6415 

‘UNIX is a Trademark of Bell Laboratories Circle No. 2 on Inquiry Card 



THE FIRST. RDS was the first to offer you a Relational 

Database Management System for Unix™ Today informix is still 

the only database system that provides you with all the capa¬ 

bilities you need. From its Custom Screen Package to its full 

Report Writing Language, informix tools are the most useful 

you'll ever find. 

PROVEN. informix has met the challenge of information 

management requirements in thousands of installations around 

the world. End users and systems integrators alike use informix 
to build systems they can depend on. 

FAST, EFFICIENT. informix is based on the fastest b-tree 

access method available, c-isam.™ Sleek, powerful, and efficient, 

c-isam is the de facto standard ISAM for C programmers and 

has been incorporated into many operating systems and langu¬ 

ages. Among these are the Zeus™ Operating System from Zilog 

and the popular Micro Focus COBOL products. 

r\ 
RELATIONAL 

DATABASE 

SYSTEMS, INC. 

2471 E. Bayshore Road, Suite 600 
Palo Alto, California 94303 
Tel: 415/424-1300 Telex: 467687 

COMPREHENSIVE, POWERFUL. informix is 

selected again and again because it has the power and full 

range of capabilities demanded by information management 

professionals. Easy-to-use menus and extensive help commands 

swiftly guide you through data entry, reporting, and query by 

forms procedures. These capabilities, combined with ‘Informix's 
full-featured languages and advanced data access techniques, 

make informix the optimal base for all applications. 

R & D COMMITMENT. RDS is committed to provid¬ 

ing you with the highest quality information management tools 

available. Whether developing new products or enhancing 

existing ones, our ongoing Research & Development effort incor¬ 

porates the latest advances in software technology. 

AVAILABLE. informix is available today on a wide range 

of single and multi-user systems running both Unix and MS-DOS. 

The list includes Altos, BBN, DEC PDP 11 and VAX, Fortune, 
Forward Technology, IBM PC and XT, Masscomp, Momentum, 

Onyx, Perkin-Elmer, Pixel, Plexus, Radio Shack, Wicat, Zentec, 

Zilog and many more. Demonstration versions are available for 

most machines. Call us for more information. 

informix.. .to make your business day even more productive. 

informix and c-isam are trademarks of Relational Database Systems, Inc. 
Zeus is a trademark of Zilog, Inc. , .. . . , - 
Unix is a trademark of Bell Laboratories. Circle No. 234 on Inquiry Card 



The cover art was created by Victor 
Hsia of Digital Graphic Systems, Inc., 
of Palo Alto, California. 
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Charles River Data Systems OEM 
super microcomputers just keep leap¬ 
frogging the competition. Now it’s a 
knockout combination of operating 
systems: UNIX System V on one hand, 
and real-time UNOS on the other. 

UNIX System V for Development 
Derived from AT&T-licensed UNIX 
System V, our new UN/System V in¬ 
cludes a full set of UNIX development 
tools, Bell license, Berkeley extensions, 
access to UNIX application programs, 
and support for Fortran, RM/COBOLt 
C, Pascal, BASIC, and Unify*relational 
database. 

UNOS for Real-Time/Run-Time 
UNOS, our proprietary UNIX-compati¬ 
ble operating system, has real-time 
capabilities that UNIX can’t offer. Capa¬ 
bilities, like eventcount synchroniza- 

For more on UN/System V, UNOS, 
and Universe 68 computers, return 
coupon to Charles River Data Systems, 
983 Concord St., Framingham, MA 
01701. Or call (617) 626-1000. 

1^3 Send me technical information. 
□ Have a sales representative call. ; 

I Name_r 

J Company____ I 

| Address_| 

| City_State_ZIP_I 

| Telephone_  j 

and enhanced 
are essential 
applications. 

And application programs written using 
UN/System V run under UNOS with¬ 
out modification and without a UNIX 
license, a saving that OEMs can pass 
on to customers. 

Plus 32-Bit Power 
UN/System V and UNOS run on our 
Universe 68 family of computers. They 
are true super micros, with a 32-bit, 
12.5MHz 68000 processor, a second 
68000 front-end processor, 32-bit 4Kb 
cache, 32-bit bus, up to 5Mb of 32-bit 
RAM, high-capacity disk drives, and 
1.25 MIPS performance. Quantity-one 
OEM prices start under $10,000. 

CHARLES RIVER DATA SYSTEMS 
•UNOS is a trademark of Charles River Data Systems. UNIX is a trademark of Bell Laboratories. Unify is a trademark of Unify Corporation. RM/COBOL is a trademark of Ryan McFarland. 
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“Goodbye, UNIX REVIEW" 
No, we aren’t going down the tubes. 

In fact, UNIX REVIEW will be going 
monthly starting in June, and issues are 
bigger than ever. Over the last ten 
months, I have been proud to help UNIX 
REVIEW become the first, biggest, and 
best magazine to cover the UNIX sys¬ 
tems industry. It’s been a real treat to 
bring some solid articles to readers who 
are just starting to learn how interesting 
- and sometimes confusing - one operat¬ 
ing system really can be. But now my 
contract with UNIX REVIEW has been 
completed, and I’ll be moving on down 
the road, splitting, and taking off. 

Before UNIX REVIEW came along, 
most people knew me as the publisher of 
UNIQUE and the author of lots of 
articles about UNIX. Now, industry 
newsletters like UNIQUE are funny 
things. They’re usually about 12 pages 
per issue, have all sorts of interesting 
and useful information, and cost $500 or 
so. This is because the corporate execu¬ 
tives, magazine editors, and venture 
capitalists who subscribe to them would 
pay almost anything for the accurate 
inside information they need. 

When I began publishing UNIQUE 
way back in 1981, it caused a bit of a 
sensation in the industry, because a 
newsletter for only $54/year was almost 
unheard of. I wanted to give small com¬ 
panies, corporate end users, and even 
individuals with an interest in UNIX the 
chance to get the same inside scoops as 
the richer folks. At that time, hardly 
anyone had heard about UNIX, but 
there was UNIQUE, telling everyone 
where to find C compilers, UNIX-based 
microcomputers, and applications 
software. The gamble paid off: UNIQUE 
started from day one with several 
hundred subscribers, and now we have 
thousands of regular readers. Probably 
over a dozen major deals were put 
together between companies that read 
about each other in UNIQUE. 

Anyway, the opportunity to help 
UNIX REVIEW get up to speed was an 
important one, but UNIQUE has always 

been my first priority. The editor of a 
major magazine needs a great deal of 
time to talk to authors, plan articles and 
issues, schedule time to attend con¬ 
ferences - all the things the editor of a 
major newsletter needs time to do. It just 
isn’t possible to give both publications 
the time they need. There was never a 
conflict between UNIQUE and UNIX 
REVIEW ~ except for my time - because 
newsletters and magazines, by their very 
nature, take a different approach in their 
coverage. You have already sampled 
some of UNIQUE'S flavor from my 
Industry Insider column, and the How 
to Select a UNIX-Based Computer series 
of articles. So from now on, I’D be writing 
in UNIQUE exclusively, with an 
occasional special piece for UNIX 
REVIEW. 

This is a transition issue, marking 
the change of editors. Your new editor 
will be Mark Compton, who has been 
working with my good friend Jim Joyce 
(of The Independent UNIX Bookstore, 
International Technical Seminars, and 
/usr/lib column fame). Mark comes from 
a journalism and computer background, 
and so can handle both production and 
technical matters ably. Mark and Jim 
have formed an Editorial Board for 
UNIX REVIEW, composed of some of 
the most illustrious names in the UNIX 
field - people who really know UNIX (I 
even made them put my name in). The 
intent of the Editorial Board is to help 
keep UNIX REVIEW a top-notch, well- 
written magazine, as you want it. 

In closing, I’d like to thank all the 
authors and columnists who have contri¬ 
buted to UNIX REVIEW. Apart from 
occasional technical difficulties, it’s been 
truly a lot of fun working with all of 
them. Personal thanks must be given to 
Pam McKee, the publisher, and my wife 
Susan, who put up with many late nights 
transmitting copy out to the West Coast. 
The final thanks go to you, the readers, 
who really make the job worth it in the 
end. 

C You Around, 
Dave Fiedler 

UNIX REVIEW is published bimonthly by REVIEW Publications Co. It is a publication dedicated exclusively to the needs of the UNIX community. Subscriptions are 
$23.00 per year (six issues). Foreign subscribers add $20.00 per year for surface mail. Address correspondence regarding editorial, press releases, product announcements 
to 2711 76th Avenue S.E., Mercer Island, WA 98040. Letters to UNIX REVIEW or its editors become the property of the magazine and are assumed intended for 
publication and may so be used. They should include the writer's full name, address and home telephone. Letters may be edited for the purposes of clarity or space. 
Opinions expressed by the authors are not necessarily those of UNIX REVIEW. Entire contents copyright c 1984. All rights reserved and nothing may be reproduced 
in whole or in part without prior written permission from UNIX REVIEW. Editorial phone 206-271-9605. Dealer/Subscription inquiries telephone 206-271-3545. 
UNIX is the trademark of Bell Laboratories, Inc. 
UNIX REVIEW is not affiliated with or sponsored by Bell Laboratories, Inc. 
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/usr/lib 
by Jim Joyce 

XINU IS NOT UNIX 

As suggested last issue, 
Douglas Comer’s Operating System 
Design: The XINU Approach, 
(Prentice-Hall, 1984, 474pp. $29.95) 
is now out and available. As soon as 
it appeared at UniForum’s January 
meeting in Washington, D.C., the 
crowds came, saw and wanted. But 
what did they want? 

The Comer book, with its 
intriguing title and cover art, could 
be interpreted as a book talking 
about UNIX internals. It contains 
extensive C code about XINU, as 
well as a promise that the machine 
readable code is available for a 
“nominal fee”. However, the book 
does NOT, despite persistent 
rumors, tell ALL about UNIX 
internals. We must take note of 
Comer’s disclaimer that “although 
many of the ideas, techniques, and 
names come from UNIX, the two 
systems are quite different inter¬ 
nally - programs written for one 
system do not usually run on the 
other.” (p.xiv). 

It is tempting to say that this 
book is a replacement for that under¬ 
ground classic, the Lions commen¬ 
tary and listing of V6 code. And, 
rightly viewed, it is. XINU is not 
UNIX, true, but the book is a book 
about operating system design, and 
is used as a textbook for operating 

system courses. As such, it is a 
guide through any operating system 
admission. But anyone expecting to 
finish the book knowing the secrets 
of the UNIX kernel will not quite 
have it straight. The precise 
differences, unfortunately, cannot be 
discussed because true UNIX kernel 
code is protected by trade secret. 

One nice touch is the inclusion 
of exercises at the end of each chap¬ 
ter. The exercises are well thought 

In contains 

extensive C code 

about XIISIU... 

out, challenging, and will keep any 
instructor alert. Serious readers 
should do selected exercises, but be 
wary of tackling those that look 
tough: they ARE tough. 

Publication of Operating Sys¬ 
tem Design: The XINU Approach, 
will long be remembered as a major 
event in UNIX history. The chapter 
titles and number of pages in the 
chapter are given in the Table of 
Contents for XINU. 

Table of Contents for XINU 

1. Introduction and Overview (19) 
2. An Overview of the Machine 

and Run-Time Environment 
(20) 

3. List and Queue Manipulation 

(11) 
4. Scheduling and Context 

Switching (10) 
5. More Process Management 

(14) 
6. Process Coordination (11) 
7. Message Passing (7) 
8. Memory Management (12) 
9. Interrupt Processing (10) 

10. Real-Time Clock 
Management (16) 

11. Device Independent Input 
and Output (18) 

12. An Example Device Driver 
(29) 

13. System Initialization (13) 
14. A Data Link Communication 

Driver (28) 
15. High-Level Memory 

Management and Message 
Passing (26) 

16. Frame-Level Network 
Communication (25) 

17. A Disk Driver (23) 
18. File Systems (38) 
19. Exception Handling and 

Support Routines (19) 
20. System Configuration (10) 
Appendices 
1. A Quick Introduction to C 

(18) 
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ON THE DEC SYSTEM 
OF YOUR CHOKE. 

Now, when you choose from our large selection of 
VAX, and Q-bus 68000 systems, we’ll integrate the 
power, flexibility, and portability of UNIX...so all you 
have to do is open the box, plug in and run! That’s how 
Cambridge Digital gives you “The Edge’’ in system in¬ 
tegration. To make your job easier and more productive. 

First, choose from a selection of FOUR UNIX operat¬ 
ing systems-each a fully supported implementation 
of AT&T’s UNIX: 

■ UNIX System III and V for VAX and PDPs with 
all the commercial enhancements and support 
features you’d expect. 

■ Real-time UNIX for PDPs with the best elements 
of versions 6 and 7 plus a text-editor, database 
manager, and communications package. 

■ UC Berkeley 4.2 BSD for VAX with all the Berkeley 
utilities and systems features including optional 
Ethernet networking. 

■ UNIX System III for Q-bus-based Univax 68000 
gives you VAX performance in a low-priced system. 

Next, add the UNIX tools you’ll need from our broad 
line of proven layered products. Database Managers. 
Word processors. Spreadsheets. Languages. Cross 
compilers. Emulators. Menu shells. Networking pack¬ 
ages. You name it. Cambridge Digital has your solution. 

The result: you get the power of UNIX, the perfor¬ 
mance of a DEC-based system, and the confidence of 
dealing with a PROFESSIONAL organization, totally 
dedicated to satisfying your needs. That’s The Edge 
you get only from Cambridge Digital. The system 
integrator’s system integrator since 1979. To find out 
more or to receive our latest fact-filled catalog, call 
us at 800-343-5504 or write to us at Dept. 7508, 
PO. Box 568, 65 Bent Street, Cambridge, MA 02139. 

*UNIX is a trademark of Bell Laboratories 

riwanf The Edge: 

I Name_Title_ I 

I Organization/Company_ j 

Address_ 

I City_ State/Province_ | 

j Zip/Postal Code_ Country- [ 
I Phone No. 1_1_ | 

I 7508 
i_I 

Cambridge 
UIIIH Digital 

The Edge in System Integration 

800-343-5504 
In Massachusetts call 617-491-2700 



2. XINU Programmer’s Manual 
(76) 

Bibliography (7) 

THE UNIX BOOK 

Mike Banahan and Andy 

Rutter of the University of Bradford 
have written a book entitled The 

UNIX Book (John Wiley & Sons, 

Inc., 1983, 218pp, $16.95). Right 
from the beginning it is full of errors. 

UNIX is NOT a registered trade¬ 

mark of Bell Laboratories, as the 

book claims. It is unregistered. This 

is a minor but important point. 

More vexing are the errors of 
fact that crop up each succeeding 

time the book is opened. The authors 

state on page 3 that, “The first 

example has no arguments, the 
second has one, and the third has 

three,” and then give the examples: 

echo 
echo 1 argument 
echo with three arguments 

Had they taken the time to explain 
each token in each example they 
would have not made the obvious 

gaffe in the second example, which 

as given has two arguments. 
The real problem with the book 

is that Banahan and Rutter were in 
such a rush to join the august group 
of UNIX book authors that they did 

not write or proofread carefully 
enough. Their discussion of the Is 

command, to cite just one example, 

is so full of errors as to be mis¬ 

leading. 
I do not advise anyone to buy 

the book. I think it would be best 
were the publisher to withdraw the 

first printing so that the errors can 

be corrected. The chapter titles are 

given in the table entitled “Contents 
to the UNIX Book.” 

Contents to the UNIX Book 

1. Introduction to UNIX (9) 
2. Files and Simple Commands 

(24) 
3. The Editor [ed[ (14) 
4. The C Language (23) 

5. The UNIX Filestore (9) 

6. Software Tools (10) 

7. Text Preparation (17) 
8. The Process Environment (12) 

9. Libraries (14) 

10. Maintenance (15) 

Appendices 

A. General Commands (18) 
B. The Editor (5) 
C. Shell Syntax (9) 

D. Standard Libraries (21) 
E. System Calls (7) 

F. The ovp Program (5) 

A PRACTICAL GUIDE 
TO THE UNIX SYSTEM 

In contrast to The UNIX Book, 

Mark Sobell’s A Practical Guide to 

the UNIX System (Benjamin/ 

Cummings, 1984, 428pp. $21.95), is 
a splendid book, well designed and 
executed. Sobell’s treatment of the 

vi editor is the best I have seen, 

providing helpful pictures to 
illustrate aspects of vi that are 

Sobell's treatment 

of the vi editor 

is the best 

I have seen... 

difficult to explain. Those wishing to 
check the pictures might start with 
the one on page 106. Chapter titles 
are given in “Table of Contents for 

A Practical Guide.” 

Table of Contents for 
A Practical Guide 

Part I 
1. The UNIX Operating System 

(14) 
2. Getting Started (18) 
3. An Introduction to the 

Utilities (11) 
4. The UNIX System File 

Structure (21) 

5. The Shell (23) 
6. The vi Editor (34) 
7. The nroff Text Formatter (44) 
8. The Bourne Shell as a 

Programming Language (42) 
9. The C Shell (33) 
Part II 
The UNIX Utility Programs (131) 
Appendices 
A. Regular Expressions (9) 
B. A Read Routine for the C 

Shell (2) 
C. Glossary (8) 
D. The XENIX Operating System 

(4) 
E. Utility Summary (16) 
Index (6) 

THE UNIX SYSTEM 
GUIDEBOOK 

Peter Sylvester has written 

The UNIX System Guidebook, 

(Springer-Verlag, 1983, 207pp. 
$14.50) in a curious way. It is 
strange to see a book beginning with 

the old AT&T quote that UNIX has 

“well over 100” commands, and 

even stranger to see that the section 

on writing and running programs 
begins with FORTRAN! Now, 

FORTRAN has been a good friend 
for years, but it is NOT the focus for 

UNIX, which is written in C, except 

for interrupt and other low level 

routines. 

But a prediliction for FOR¬ 
TRAN is not the problem with the 

book, alas. There are strange file 
naming conventions Sylvester 

introduces that seem to court danger 
from the system. Page 16 suggests 
the command: 

$ mv a.out program.o 

to rename an executable file. But 

UNIX (often referred to as “Unix” 

in the book) uses the .o suffix to 
indicate a file that is not quite 
executable but is ready for linking. 
Another strange use of names 
happens on page 18, where the 

command line reads: 

$ mv a.out mainprogram.x 

The renamed program is an 
Continued on Page 106 
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As computers move into the 

realm of the general populace, words 
such as user friendly become more 

widely heard. While complicated 

command sequences and thick user 

guides are acceptable for the profes¬ 

sional, the novice and occasional 

users require more interactive 
software support. 

Computer systems and software 
are now often purchased after only 
brief encounters between customer 

and product. Thus, prospective 

clients for a given product may 
make their decision to buy after only 
a novice-level interaction. 

In menus, the user is presented 

with a list of operations that can be 

performed and then prompted to 
choose one of the options. As an 
additional assist, the list of options 
may include brief descriptions. In 
complicated situations, one list of 

operations (or screen) may be linked 

to other such lists. Thus, in order to 

edit a file, the user may be initially 
presented with the available 
commands. After choosing the edit 
command, the user might be shown 

a partial list of existing files and 
given the choice of 1) editing one of 

these files, 2) viewing the next screen 
of existing files, 3) creating a new 

file, 4) going back to a the initial list 
of commands, or 5) requesting a 
screen of helpful information. 

MENUS? 
SHMENUS! 

by Ira Chayut 
and Julia Haviland 

Menus have been the favorite 

user interface for many non¬ 
computer personnel. For example, 

many office automation and word 

processing systems depend heavily 

on menus to provide a powerful, but 

easy to learn and use, command 

language substitute. Wang and 

applications, the UNIX shell 

provides a convenient and sufficient 
environment in which to build and 

execute elementary menus. 
This article describes how to 

generate menu-based user interfaces 
employing only the standard UNIX 

shell and utilities. As with any menu 

Since UNIX has a reputation of being 

non-user-friendly, it is only natural that a 

number of UNIX menu packages have 

been announced... 

Digital Equipment Corporation are 
among the believers in menus. 

Since UNIX has a reputation of 

being non-user-friendly, it is only 

natural that a number of UNIX 
menu packages have been an¬ 
nounced (including /menu, Q-menu, 

and the Business Shell). These 
packages provide a large amount of 
functionality for their price (from 

hundreds to thousands of dollars). 

However, not all applications require 
the power and generality offered by 

these products. In a broad range of 

system, the resulting shell menu (or 
SHmenu) interfaces are only easy to 

use if care was taken in the design 

of the menus and the phrasing of the 

prompts and options. 
The UNIX shell is the command 

language or interface between the 
user and the computer system. The 

same commands that a user can 
enter from a terminal may be placed 

into a file. The commands in this 

shell file can be easily performed 

just as if the user had entered them 
at the keyboard. For further 

12 UNIX REVIEW April/May 1984 Circle No. 6 on Inquiry Card 



HANDLE 
THE POWER 

OF UNIX: 

The Handle Family of 

Integrated Office Automation 

Products works with the day-to- 

day flow of information used by 

executives, professionals and 

decision-makers. Handle pro¬ 

vides the right tools to effective¬ 

ly create, store, send, receive, 

analyze, calculate and plot the 

timely data necessary for effec¬ 

tive business management. 

Handle manages multiple 

users. Information is processed 

reflecting the way different indi¬ 

viduals work. Handle's con¬ 

current functions ensure total 

integration of all Handle 

products. 

A complete system of pass¬ 

words and profiles maintain the 

security of sensitive data. 

Completely function key 

driven, Handle provides 

special screen labels that cor¬ 

respond to eight easy-to-reach 

keys. One key stroke is all 

that is required for execu¬ 

ting Handle commands. 

FULLY INTEGRATED 
GRAPHICS IN TEXT 
OR SPREADSHEETS 

Handle's unique "what-you- 

see-is-what-you-get" feature 

allows for complete on-screen 

assembly of documents. 

• At the center of the Handle 

Family of Products, Handle 

Writer is a comprehensive full- 

function word processor and 

filing system working in con¬ 

junction with a sophisticated 

database and interactively 

managing data for all Handle 

products. 

• Handle Spell,1 a state-of-the- 

art interactive spelling checker, 

offers automatic spelling verifi¬ 

cation and correction and 

multiple dictionary services 

featuring an 80,000 word 

dictionary. 

• Information management is 

quickly and easily accom¬ 

plished with Handle List's full 

records processing capabilities. 

Simple user defined forms allow 

for a variety of data to be 

accessed, updated and/or 

manipulated. 

• Handle Cafe is at the fore¬ 

front of electronic spreadsheet 

development. Its advanced 

capabilities make it one of 

today's most powerful tools 

available for business plan¬ 

ning, financial analysis and 

decision making. 
TM 

• Handle Business Graphics 

is fully integrated with all 

Handle products offering 

graphics within text or spread¬ 

sheets, and/or text on graphs 

and plots. Any graphic or 

multiple graphics can be dis¬ 

played with any document. 

• Handle works with existing 

information through Handle 

Access. Existing files can be 

"imported" from other systems 

and mainframe databases. In 

a similar manner, Handle can 

"export" to standard system 

files and onto any net. 

The Handle Family of 

Products is a comprehensive 

set of office tools specially 

designed to "handle" the power 

of UNIX. 

TEXT ON GRAPHS & PLOTS 

MAINFRAME 

DATABASE ACCESS 

INTERACTIVE 
SPELLING PROOFER 

IMPORT/EXPORT 
DIF FILES & SYSTEM FILES 

VIRTUAL ELECTRONIC 
SPREADSHEET 

ARCHIVE MANAGEMENT 
OF OFF-LINE DOCUMENTS 

SPECIAL SCREEN LABELS 

MULTI-USER MANAGEMENT 

WHAT-YOU-SEE-IS-WHAT-YOU-GET 
SCREEN DISPLAY 

ONE KEY STROKE COMMANDS 

HANDLE CORP 140 MACKINAW ROAD / PO BOX 7018 / TAHOE CITY, CA 95730 / (916)583-7283 

TM - HANDLE HANDLE WRITER HANDLE SPELL, HANDLE LIST. HANDLE BUSINESS GRAPHICS. HANDLE CALC AND HANDLE ACCESS ARE TRADEMARKS OF HANDLE CORP. 1983. 
UNIX IS A TRADEMARK OF BELL LABORATORIES. 



convenience, text can be stored in 
named locations called shell 
variables. 

KNOW YOUR AUDIENCE 

AND THEIR TERMINALS 

Menus are mostly a user inter¬ 
face, but they are also an educational 
device. The language used in the 
screens should be tailored to the 
user’s knowledge of the materials 
and their ability to type. Screens 
that are too verbose can be as bad 
as those that are too sparse and 
cryptic. Buzz words and TLA’s 
(three letter acronyms) are efficient 
ways to convey information only if 
the user understands the term. If 
you are unsure of whether or not to 
use an abbreviation, don’t (or use the 
rule: “When in doubt, spell it out’’). 

Some users (especially those 
that cannot touch type) prefer their 
command choices numbered. Long 
sequences of commands can be 
easily learned this way. Other users 
appreciate the mnemonic approach, 
where commands are represented by 
their first letter (“e’’ for “edit’’, “q” 
for “quit’’, etc.). The selection of an 
approach for any given menu should 
be partly based on the preferences of 
the users. 

Some systems are able to 
support a variety of terminals via a 
standard interface (such as the 
‘termcap’ facility of Berkeley’s 
4.1bsd UNIX). This allows one menu 
to use what would normally be 
terminal-specific functions, such as 
to clear the screen or position the 
cursor, for a variety of terminals. 
However, terminal-specific escape of 
control sequences can be inserted 
into the menu in order to take full 
advantage of special terminal 
features (such as an alternate 
character set, graphics, display 
attributes, or windows). Of course, 
this may limit the utility of the menu 
on other terminals. 

FROM DEFINITION OF TASK 

TO SHMENU 
After a profile of the users has 

been generated, the next step is to 
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detail the tasks to be performed 
while in a menu. Start by listing the 
commands and options to be 
available to the user. Next, arrange 
these commands into groups that 
are logically connected. Note which 
groups are linked to other groups, 
which options imply other options, 
which options are mutually 
exclusive, and which groups are 
actually sub-groups of another 
higher-level command. 

Ideally each group of commands 
will become one screen. However, 
large groups may be split across two 
or more screens and more than one 
small group can be merged onto one 
screen. If one logical group of com¬ 
mands are spread over multiple 
screens, the user should be given an 
easy way of traveling back and forth 
through the multi-screen list. Before 
splitting a group or merging groups, 
you should re-evaluate the command 
grouping with an eye towards the 
size of a terminal’s display. 

BUILD THE SHMENU 
The next step is to convert the 

command groupings into screens, 
and these screens are coordinated 
into a cohesive menu system. Using 
the power of the UNIX shell, the 
user will be informed of the com¬ 
mand choices, be given assistance 
when needed, and will execute the 
desired commands. 

The author of a menu system 
should remember that the user 

depends upon concise and clearly 
worded menu phrases/prompts/ 
messages and the ease of flow 
through the various menu paths. 
The user should be permitted a 
convenient way of returning to a 
previous screen in a menu sequence. 

Testing the menu prior to its 
being released for general use is an 
important implementation step. A 
sample of the target user base 
should be among those critiquing 
the menu. 

A SHMENU EXAMPLE 

An example, like a picture, is 
worth a thousand words. So we will 
consider a simple menu to allow a 
user the following command choices: 

1) list the current files 
2) edit one of the existing files 
3) create a new file 
4) print a help message 
5) leave the menu 

It is determined that the user 
community is from a range of 
backgrounds. To accommodate the 
different types of users, the menu 
must accept two forms of the edit 
and create commands: one with the 
file specified, and one without. In the 
latter case, the user is to be 
prompted for the name of the file. As 
a further convenience, the menu will 
accept single letter abbreviations for 
the commands. 

The command list is easily 
transformed into the help screen: 

The available commands are: 
directory 
edit 

edit file 
create 
create file 
help 
bye 

- lists existing files 
- edits an existing file (displays directory list and then 

asks for the name of the file to be edited) 
- edits the specified existing file 
- creates a new file (asks for the new file name) 
- creates a new file with the specified name 
- prints this message 
- leaves the SHmenu demo 

Notes: Trying to ‘edit’ a non-existent or non-readable file will produce an 
error message and a request for a new command. 

Trying to ‘create’ an existing file will produce an error message 
and a request for a new command. 

All commands can be abbreviated by their first letter (‘d’ for 
directory, ‘e’ for edit, etc.). 

Continued on Page 94 
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There’s no substitute for leadership. Espe¬ 
cially in a market that’s moving as fast as 
the UNIX”" market. 
Four years ago we put millions of dollars 
into developing a new kind of office auto¬ 
mation software: powerful software that 
could “tame” UNIX. Software designed by 
a physician for simplicity: easy to learn, 
easy to use. 

The result is the Horizon Software System”" 
—an integrated set of sophisticated office 
productivity tools for shared-logic systems. 
The core is Horizon WordProcessing”". 
It’s as functional as any you’ll find, for any 
operating system. It’s integrated with the 
Horizon Spreadsheet,M, which offers the 
largest electronic worksurface anywhere: 
256 cells square. They’re supported by 
clerical shortcuts like spelling correction, 

mail/merge and sorting. And the Horizon 
system is even available in French, Ger¬ 
man and Italian. NOW. 
The best part is, they were designed from 
the start to be integrated, and they were 
designed from the start for UNIX. The lan¬ 
guage is C, and that means easy portabil¬ 
ity. Documentation? It’s complete. Ask 
any Horizon user (there are thousands 
of them). 
Don’t risk “Johnny-come-lately” software 
that’s been moved from another operating 
system. Don’t risk software that isn’t 
proven in the market. 

Horizon runs on more than 50 computers 
using every version of UNIX and every 
UNIX lookalike. That includes the Apple 
Lisa II and IBM PC/XT all the way up to 
the VAX. 

Horizon OEM clients include many of the 
biggest names in UNIX, including DEC, 
Altos, Intel and AT&T. Leaders by any 
definition. 
If you want software you can learn in min¬ 
utes, if you want to join the largest installed 
base in UNIX, if you want powerful, ele¬ 
gantly simple software right now, then fol¬ 
low the leaders. 
To Horizon. The standard for office auto¬ 
mation in the UNIX world. 

RIZOM 
software system 

flic Standard in UNIX"* Offic e Automation 

Horizon Software Systems Inc., China Basin Building-185 Berry Street, Suite 4821, San Francisco, Calif. 94107 • (415) 543-1199 

Horizon WordProcessing, Horizon Spreadsheet, and Horizon Software System are trademarks of Horizon Software Systems, Inc. UNIX is a trademark of AT&T Technology. 



HOW TO PROTECT YOUR 
SYSTEM INVESTMENT 

THROUGH 
SOFTWARE PORTABILITY 

by Gordon Waidhofer 

As the end-user and decision 
maker, you are responsible for your 
computer system. It’s up to you to 
get your money’s worth when you 
buy one. By taking a close look at 
what affects software portability, 
you can avoid some common pitfalls 
when considering your next 
purchase, and assure yourself of a 
more versatile system. 

In spite of repeated warnings 
about the dangers of buying 
hardware before selecting software, 
many people who acquire a 
computer system will purchase the 
hardware first. And, all too often in 
doing so they only look at such 
obvious and conventional factors as 
price, speed, or power, overlooking 

Figure 1 Simplified Machine Model 
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the fact that new technologies 
introduce new standards for making 
wise investment decisions. 

To make a really intelligent 
decision, consumers need to 
remember that the solutions they 
seek with the new technology are 
found in applications (or END- 
USER) software. Simultaneously, 
the compatibility of system and 
software, as well as software 
portability, must be given equal 
importance, since they are critical to 
a successful operation. 

Software portability -- the ease 
with which end-user or applications 
programs can be transferred from 
one system to another - can deter¬ 
mine whether a system will do what 

its designers want it to do. 
Unfortunately, with the advent 

of operating systems that cross 
hardware boundaries - such as 
UNIX, MS-DOS, or CP/M - many 
consumers have taken software 
compatibility or portability for 
granted, assuming they can mix and 
match hardware and software more 
readily than the facts will support. 

NATURE OF SOFTWARE 
PORTABILITY 

Portable software gives you the 
capability to buy your choice of 
hardware or software, based on 
micro, mini, and mainframe 
computers. 

As advanced, state-of-the-art 
hardware enters the market, 
portable software should allow you 
to move up at your discretion, 
without relinquishing years of 
accumulated data. Software that is 
portable should give vendors the 
capability to penetrate new markets 
with existing, well-tested applica¬ 
tions without constantly adapting 
them to new hardware. 

You should ensure that your 
plans for the future will proceed 
unimpeded by the decisions you 
make now. You can begin by 
considering the elements that will 

End-User Software 
or 

Applications Program 

Operating System (OS) 

Hardware 



End-User Software 

Operating System (OS) Extension 

Hardware 

Figure 2 Enhanced Operating System Supporting End-User Software 

help you assure optimum software 
portability and system standard¬ 
ization. 

But first, you’ll need to 
understand how the system’s 
components fit together. To help 
you, we’ve provided a simplified 
machine model illustration to show 
the interdependence of components 
within a computer system (Figure 1). 

The key to assuring the same 
applications package will run on 
different machines is the operating 
system (OS). The operating system 
is an intermediary between the 
applications or end-user software 
and the hardware. In its absence, 
each software package would need to 
be written with device-driving 
software specific to the environment 
in which the application was 
required to function. 

Without operating system 
applications, software would not 
execute on other machines, and 
would have to be custom-written for 
each new computer. 

Since it provides the same 
facilities independently of any 
particular machine, the OS always 
looks the same to the software it 
supports, regardless of the computer 
environment. By configuring one 
operating system for each target 
machine, the software developer is 
saved the effort of rewriting each of 
possibly hundreds of applications 
packages to execute on the target 
system. This enables the author to 
conserve his energies for such 
activities as refining, debugging or 

otherwise improving applications 
programs. 

The UNIX operating system, 
developed and licensed by Bell 
Laboratories, serves as a good 
example for our discussion. In fact, 
this operating system is particu¬ 
larly apt because of its history and 
characteristics. Its specific problems 
are similar enough to those of other 
operating systems to illustrate how 
software portability is affected by 
operating system design and imple¬ 
mentation. 

Portability has become a UNIX 
system buzzword. Some people 
think one UNIX system is like any 
another. UNIX has been adapted or 
ported to a wide range of computers, 
from mainframes to micros. Many 
OEMs and system integrators offer 
it. So popular has UNIX become 
that 1984 is seen by many as the 
year when UNIX operating systems 
for personal computers will be sold 
off the shelf. This ready availability 

has lulled end users and vendors into 
the belief that -- since the UNIX 
system appears to be inherently 
portable - UNIX compatibility can 
be taken for granted. 

This is anything but the case, as 
some unwary buyers have learned, 
at considerable discomfort and 
expense. 

PORTABILITY FACTORS 
As a knowledgeable computer 

system buyer, you are already aware 
of the many factors that must be 
considered in the selection and 
purchase of a computer system. If 
you have not previously considered 
software portability in your 
evaluation process, here are a 
number of elements to keep in mind 
the next time the issue arises: 

• Standardization 

• Operating system version 

• Implementation details 
• Operating system extensions or 

enhancements 

• Operating system emulators 

• Operating system look-alikes 

• Differences between compilers 

STANDARDIZATION 

Virtually since its inception, the 
computer industry has been 
involved in efforts to standardize 
hardware and software. While some 
progress is being made toward 
software standardization, that 
progress has been slow. By no 
means can it be said that such 

End-User Software 

Operating System (OS) 

Figure 3 Operating System without enhancement cannot support end- 

user software that relies on enhancement. 
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UNIX. An ideal has been realized. 
Some say UNIX is the operating system of 
the future. We say, why wait till then? Because 
you can get it right now on a full range of 
HP computer systems. 

Yes. It’s running on our MC68000-based 
machines and our powerful 32-bit systems, 
so you can pick the right computer for the job. 

And since our HP-UX operating system is 
an enhanced version of the industry-standard 

UNIX operating system, you can take 
advantage of the growing array of applica¬ 
tions software available. You can also use 
the extra features of HP-UX, such as graphics 
and networking. 

The UNIX operating system is only one of 
the high-powered operating systems we 
offer. And we put our full service organiza¬ 
tion behind all of them. We’re ready to answer 



questions and to work with both end users 
and OEMs to find the best solution for any 
particular application. 

Sound interesting? Call your local HP 
sales office right now about the UNIX oper¬ 
ating system. Or write to Hewlett-Packard, 
Attn. Pat Welch, Dept. 100194,19447 
Pruneridge Ave., Cupertino, CA 95014. 
In Europe, contact Henk van Lammeren, 

Hewlett-Packard, Nederlands B.V., Dept. 
100194, P.O. Box 529,1180 AM Amstelveen, 
The Netherlands. 

Productivity. Not promises. 

Wha\ HEWLETT 
mLHM PACKARD 

BD02317 

UNIX is a trademark of AT&T BclJ Laboratories. 
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standardization has occured, is 
widely accepted or has been firmly 
established. 

The problems of standardization 
are so general, in fact, that it is easy 
to draw an analogy between 
software and hardware standardiza¬ 
tion by looking at the status of the 
RS232 connector - a standard 
extablished some years ago to make 
the interface between computer 
systems simpler. Even now, end- 
users and computer dealers 
routinely re-wire presumably 
standard RS232 connectors nearly 
every time they install a new system 
or peripheral. 

If there is a question about 
whether a so-called standard RS232 
interface is really standard, there is 
an even greated question about 
whether a standard UNIX operating 
system is compatible with another 
standard UNIX system. 

Currently, software standard¬ 
ization must be defined by you, the 
end-user, who knows best what 
tasks or functions the sytem will 
need to perform. Armed with a 
definition of those needs, you should 
first acquire the application software 
that will best achieve the system’s 
objectives. At that point you’ll be 
looking for an operating system that 
will support your application 
software. And only after you have 
selected the operating system will it 
be time to choose the hardware. 

In other words, your standards 
will evolve from your needs and will 
first be implemented through the 
software. That’s the only reliable 
way for you to establish a standard. 

VERSIONS OF OPERATING 
SYSTEMS 

As developers update operating 
systems with successive releases, 
they add new features, delete old 
ones, and change others. A program 
designed to run under an older 
version of an operating system is 
likely to run under a new one. But 
an outdated OS may not have the 
facilities to support a new program. 

And the specific program you need 
may not have been adapted to the 
state-of-art version of your 
operating system. Or the OS you 
prefer may not be available for the 
machine you like. 

One factor that affects the 
operating system you buy is its 
history - which release should you 
purchase? 

Before you make the buying 
decision, make certain you know the 
exact version of the operating 
system you’re using or planning to 
install. 

While you’re at it, check out its 
viability. Learn all about its 

different versions. Determine how 
well they, as well as the system of 
your choice, are supported. Can you 
be sure the system you like hasn’t 
been discontinued? Has its capa¬ 
bility for growth been truncated 
because the group that created it 
has broken apart and is not likely 
to reassemble? 

DETAILS OF 
IMPLEMENTATION 

To some extent the specifics of 
the hardware on which an 
application was developed affect its 
portability to other systems, despite 
the shielding effects of the operating 
system. 

The perils of implementation 
can be quite subtle. For example, at 
Voelker-Lehman we encountered a 
failure in a new program that 
utilized rand, a UNIX system 
library function that generated 
random numbers. On our VAX, rand 
returns numbers between zero and 

two billion. The new program had 
apparently been written for a much 
smaller system than the one on 
which we tried to run it, and it did 
not expect numbers above 32,767. 
As a result, the program failed 
whenever our rand returned a 
number above 32,767. 

In this example, the facility 
existed, but behaved in a different 
way. That’s not uncommon. Soft¬ 
ware/hardware compatibility and 
portability are nearly always 
directly affected by how a given 
program is designed to do its job. 
Some very small differences can 
create major problems if they are 

discovered too late in the process. 
If you’re an end-user, you’ll 

want to have the highest level of 
confidence that your vendor has the 
resources, facilities and expertise to 
take care of such problems should 
they occur on your system. 

EXTENSIONS AND 
ENHANCEMENTS 

Another factor you will want to 
consider is the operating system 
derivative -- that is, an operating 
system that is a modified version of 
a previously developed operating 
system. 

In this respect UNIX adds a 
new wrinkle. Independent AT&T 
licensees derive their commercial 
UNIX systems from the straight 
Bell versions. As a result, while they 
may have a common original source, 
one vendor’s UNIX System may not 
be the same as another’s. 

Commercially available UNIX 
system derivatives differentiate 

... portable software should allow you to 

move up at your discretion, without 

relinquishing years of accumulated data. 
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Operating Systems are becoming 
the versatile, powerful back¬ 
bones of more and more computer 

systems. Helping people build the many advantages 
of the tried-and-true UNIX"" Operating System into 
their systems is our business. Our UNITY"" adapta¬ 
tion of Bell Laboratories UNIX Operating System is 
available for the DEC PDP-IT, and for the 
DEC VAX'"1 both under VMS,m and stand-alone. We 
also have UNITY for systems based on the National 
Semiconductor 16032 and the Motorola 68000 
available for OEMs. 

H ||n our growing array of software based 
flMI | on the UNIX Operating System in- 
flllU eludes all the major languages; for 
example C, FORTRAN, PASCAL and BASIC. We also 
have packages for word processing, typesetting, 
and relational database management; an electronic 
worksheet; and a user friendly menu shell. 

mjM| | can build these benefits into your 
W|II | system with full confidence, because 
I HU we also back up all our software 

products with full customer training and support. 
Hundreds of customers around the world are now 
using HCR software products. To find out how we 
can put you and the UNIX Operating System together, 
call or write: 

Human 
Computing 
Resources 
Corporation 

10 St. Mary Street, Toronto, Ontario, Canada M4Y 1P9 (416)922-1937 

UNIX is a trademark of Bell Laboratories UNITY is a trademark of Human Computing Resources Corporation PDP-11, VAX and 
VMS are trademarks of Digital Equipment Corporation 
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Hardware 

Figure 4 Emulator 

End-User Software 

Figure 5 End-user software reliance on host/target facilities forces 
dependency on that specific host/target configuration. 

themselves by the extensions or 
enhancements they offer. These 
additional features -- the bells and 
whistles - can improve performance 
or functionality of the end-user 
software the operating system 
supports (Figure 2). 

But extension, while valuable, 
can also introduce a portability 
trade-off. The application that uses 
these extensions becomes specific to 
the enhanced operating system. It 
may fail if used on a different deriva¬ 
tive operating system (Figure 3). 

One common enhancement to 
UNIX systems is file and record 
locking. This extention to a plain 
vanilla system prevents more than 
one person from simultaneously 
using the same data in a data base. 
It protects the information from 
changes or deletions while in use. 

File and record locking makes it 
much easier to develop and use a 
data base management system 
(DBMS). However, since the DBMS 
is dependent upon that extension, it 
may fail if you try to install it on a 
system that lacks file and record 
locking, or that implements it in a 
slightly different way. 

As a canny buyer, you naturally 
want to get the best and most 
versatile system for your money. If 
that involves enhancements, you’ll 
need to exercise special care. It’s 
just possible the extensions your 
vendor says will give you a 
competitive edge may also lock you 
into system-specific end-user 
software that may dull that edge 
significantly. 

If the end-user software package 
you are considering relies upon an 
extension, you will immediately lose 
the advantages of portability once 
you purchase it. That may not be a 
problem for you if - because of the 
benefits you gain - you don’t mind 
being committed to the operating 
system with that extension for the 
life of your software. 

But you would do well if you 
learned about it before you signed 
the check. 

EMULATORS 

Operating system emulators 
resemble extension. In this setup, 
one operating system passes itself 
off as another (Figure 4). 

Emulators are frequently touted 
as a sort of two-for-the-price-of-one 
opportunity - an emulator uses one 
OS as a host for another one, called 
the target. Not only can you have 
two operating systems supported by 
the same machine, but the 
applications software can exploit the 
host’s capabilities as well as the 
target’s. However, like the rand 
example, if the host does not have 
the corresponding facilities, the 
emulator may not emulate all the 
target’s facilities properly. 

As with operating system 
extensions, if the end-user software 

utilizes facilities from both the host 
and the target then it becomes 
dependent upon that particular 
host/target configuration (Figure 5). 
But if the application utilizes only 
the target’s facilities, or only the 
facilities of the host OS -- which we 
think is the proper way to use an 
emulator -- then it is conceivable the 
system could lose the much-vaunted 
two fer advantage (Figure 6). 

Another portability factor to 
remember when considering an 
emulated OS is the certainty that 
emulators always fail to emulate 
some facility. In other words, unity 
between the emulator and the 
emulated OS is never achieved. 

Knowing this you will, of course, 
always find out what facility is not 
being emulated, and whether its 

Continued on Page 108 

End-User Software 

Host OS 
Target OS 

Figure 6 Two-for-one advantage lost when end-user software utilizes 
facilities of only one of two available operating systems. 
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Operating Systems provide the 
standard environment for appli¬ 
cations so they can be ported 

across advanced multi-tasking and multi-user 
systems. Word processing, spreadsheets, and 
database management are some of the applications 
already available under UNIX. Until now, no 
business and financial software has been avail¬ 
able. Until now, the only solution has been to 
retrofit existing financial packages — packages 
that were written for systems with limited storage 
resources and limited interactive capability. Until 
HCR’s Advanced Business Applications Software 
for UNIX. 

software 
designed 
especially for 

the UNIX environment is now available from 
Human Computing Resources. Incorporating an 
ever-growing series of integrated modules with a 
powerful relational DBMS, the package presently 
includes Accounts Payable, Accounts Receivable, 
and General Ledger in a form that users can query 
and interact with directly. HCR’s software takes 
advantage of System V, making it the first truly 
multi-user system. 

like this 
could only 
come from 

HCR. This new applications family is designed so 
OEMs, distributors and dealers can easily support, 
extend and adapt it. Demonstration versions are 
now being evaluated by OEMs. To find out how we 
can put our business software into your UNIX 
system, call or write: 
Human 
Computing 
Resources 
Corporation 

10 St. Mary Street, Toronto, Ontario, Canada M4Y 1P9 (416)922-1937 

UNIX is a trademark of Bell Laboratories 
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DATABASE 
MANAGEMENT SYSTEMS 

PART 3 
by Jon Roland 

This installment will continue 
the feature analysis of the last 
installment, and discuss the bench¬ 
mark application programs that are 
being written in each of the the 
DBMS products as a way of 
evaluating them. We will also look 
at other alternatives to the relational 
model and at alternatives to UNIX 
itself. 

MISTRESS DESCRIBED AND 
COMPARED 

In the last installment, Infor¬ 
mix, Progress, Rubix, and Unify 
were compared using a list of 
distinguishing features. We now 
examine another DBMS. Mistress is 
a product of Rhodnius, Inc. It is a 
commercial version of an earlier 
product called MRS, for Microcom 
puter Relational System, which was 
intended to be a product like the 
IBM System R DBMS which uses 
the SQL™ language. It is now of* 
fered on a number of systems, with 
some variations, using several 
operating systems. We will look at 
the current version 2.2.10 of 
Mistress Plus, which includes their 
M-Writer report writer (RG) an 
M-Vision screen interface pro¬ 
gram (DEL). 

Version 3.1, Mistress/32, 
which has been optimized for 

32-bit UNIX machines, is supposed 
to be released in April, 1984, and is 
to include facilities for audit trails, 
rollback recovery, nested select to 
100 levels, math functions in the 
Query Language (QL), record 
locking, and a menu generator. Look 
for a progress report on this version. 

Here is how Mistress rates 
using the distinguishing features 
from the previous installment. For 
a more complete explanation of 
those features, see Part Two of this 
series. Some of the items counted as 
one feature in the last article are 

broken out below. Those features 
rated as NY (not yet) are supposed 
to come with version 3.1, which I 
have not validated. 

1 Relational? QY* 
2 Has DBM languages? Y 
3 Easy restructuring? N* 
4a Passwords to 

databases? Y 
4b Passwords to tables? Y 
4c Passwords to records? N 
4d Passwords to fields? N 
5a Has type integer? Y 
5b Has type fixed? Y 
5c Has type float? Y* 

Has type dollar? Y 
Has type string? Y* 
Has type date? Y 

5g Has type time? Y 
5h Has type boolean? N 
5i Has type serial? N 
6a String match test? Y 
6b String contains test? Y 
6c String beginswith test? Y* 
6d String endswith test? Y* 
7 Entity integrity? QY* 
8 Referential integrity? QY* 
9a File locking? Y 

Record locking? NY 
Data entry forms? Y 

General join? Y 
Views? N 

13a DML addition? NY* 
3b DML subtraction? NY* 
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"If you can't find h, 
you can't fix it." 

'•s /9^ 

>«s /T- 

CDB helps you find it. . . 
with source level symbolic 
debugging, conditional break 
points, signal handling, 
formatted structure dumps and 
much more. These features 
reduce frustration and improve 
productivity. 

CDB from Third Eye Software can 
be found on a variety of systems. 
Its proven portability has made it 
the debugger of choice. Available 
in source form from UniVentures 
or in binary form from your 
system supplier. If it's not 
available yet, ask them to give us 
a call. 

VAX* Binaries available now from 
Voelker-Lehman Systems, Inc. 
44000 Old Warm Springs Blvd. 
Fremont, CA 94538 
(415) 490-3555, TELEX 467195. 

U NIV E N T U RTS 
27 Buckthorn Way, Suite One 
Menlo Park, CA 94025 
(415) 325-3283 

*VAX is a trademark of Digital Equipment Corporation. 
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13c DML multiplication? NY* 

13d DML integer division? NY* 

13e DML modulo operator? NY* 

13f DML rational division? NY* 
13g DML exponentiation? N 

13h DML logarithm? N 

13i DML maximum? NY* 

13j DML minimum? NY* 

13k DML truncation/int? N* 
131 DML rounding 

function? N* 

13mDML random function? N 
13n DML string 

concatenation? N 

13o DML substring select? N 

13p DML substring index? N 
13q DML string length? N 

14 Report writer? Y 

15 Menu generator? NY 

16 DEL/QL/RG/DML/CL 

procedural? QY* 
17a Record-by-record 

operations? Y* 

17b Intermediate variables? N* 

18 Auto save intermed 
var? N 

19a First operator? N 

19b Last operator? N 
19c Next operator? Y 

19d Previous operator? Y 
20 Helpful error 

messages? QY* 

21 Mult tables in UNIX 

file? Y 
22 CL files separate 

UNIX files? Y 
23 CL files link to 

db/tables? N 
24 Mult db file per direc? N 

25 Recs/fields fixed/var? Fixed* 
26a Max num tables/db? 9999 
26b Max num 

records/table? 9999 

26c Max size records? 2A31-1 

26d Max num fields/table? 9999 
26e Max size fields? 2A31-1 
27 Dump, load ops? Y 
28a Shell escape? Y 

28b C interface? Y 
29 CL compilation? N 
30 Use/perf run statistics? N 

31a Timestamp records? N 
31b Rollback to previous 

state? NY 

32 Use raw I/O device? N 

33 Transaction logging? NY 

34 Disk storage needed? 3M 

35 Main memory needed? 512K 

COMMENTS ON THE 
FEATURE CHART 

(1) There is no unique default key to 

guarantee nonduplication of records, 
so this must be supplied when 
display (data dictionary) is defined. 
See (7) and (8). 

(3) Tables and fields can be renamed, 

but to restructure a table, its con¬ 

tents and “display” must be dump¬ 

ed into a UNIX file, the display file 
edited, the current table “dropped”, 

(6cd) Wildcard character * is used 
for matching strings, so can handle 

contains, beginswith, and endswith. 

(7) Has unique qualifier which may 

be used to prevent duplicate records 
and, in particular, to prevent more 

than one record from having a null 

entry in an index field, but this is not 
default situation. 

(8) This can be handled by writing a 
procedure, but it is not default 
situation. 

(13) The report generator M-Writer 

can be used to do some calculations 

and the result can be sent to a UNIX 
file, from which they can be inserted 

The usual approach to benchmarking 

DBMSs is to time them in their 

performance of each function. 

a new table created from the edited 

display file, and the data inserted 

from the contents dump file. 

(5a) Range is +/- 2A15-1. Also a type 
shortinteger + /- 2A7-1 and long- 

integer +/- 2A31-1. 

(5c) Precision is 7 digits. Notation is 

scientific, exponent +/- 38. Also a 
type long float with 15 digits. 

(5d) Dollar type permits amounts up 
to $9,999,999,999,999.99, sufficient 

for most national budgets. 

(5e) Type char may have length of up 

to 2A31-1! There is also a type text 
with a display length, storage 
length, and overflow storage length. 

If the block size exceeds the amount 
specified for storage length in the 

table, the excess is stored in an 
overflow table. This design combines 
the performance advantages of 
fixed-length records for the main 

table with the storage advantages of 
an overflow table using variable- 

length records. 

into a database table, but this is too 
inconvenient to qualify for a Y rat¬ 

ing, for the reason discussed in (3). 

(16) The QL, RG, and CL are proce¬ 
dural, with some limitations, such 

as the level of nesting of select 

commands, which is to be increased 

in v. 3.1. 

(17a) M-Writer can do this, but it is 
inconvenient for data manipulation 

in a table, for the reason discussed 
in (3). 

(17b) Variable values may not be 

changed from record to record in a 
“for each” or “while” loop. 

(20) The line with an error is 
displayed, with a pointer to the 
position of the error and a message 

“syntax error”. Does not say what 
kind of syntax error. 

(25) See (5e) above. Main tables have 

fixed length records, the overflow 

table variable length records. 
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Come meet 
MISTRESS 

at Comdex (Booth S9424-26) 
and Uniforum (Booth 703) 

MISTRESS is the fully rela¬ 
tional database management 
system (RDBMS) for UNIX? 
It features the Structured 
Query Language (SQL*) for 
the end user as well as stand¬ 
ard programming interfaces to 
the C language for the DP 
professional. Advanced con¬ 
cepts include variable-length 
character fields, dynamic stor¬ 
age allocation, and B+ Tree 
indexing. MISTRESS has 
been designed exclusively for 
the UNIX environment and is 
totally written in C. 

MISTRESS/32 is the 
advanced relational database 
management system for 
extended addressing UNIX 
products. MISTRESS/32 
features enhanced capabilities 
for security, recovery and 
data integrity, as well as a 
fully integrated report 
writer and screen interface. 
MISTRESS/32 is the recom¬ 
mended system for more 
demanding applications. 
‘UNIX is a trademark of Bell Labs. IBM and SQL are 
trademarks of International Business Machines. 

RHODNIUS Incorporated 
lOSt. Mary Street,Toronto, Ontario, Canada M4Y1P9 (416)922-1743 Telex: 06-986766TOR. 
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OTHER FEATURES AND 
COMMENTS 

Mistress is an older product, 
and is available on a variety of 

machines under several operating 

systems, from the IBM 3031 to the 

IBM-PC/XT. Several applications 
have been written using it. Its Query 

Language departs from SQL in ways 

that makes its programs more 

readable and comfortable, but it still 

suffers from the limitations of SQL 

for doing data manipulation, which 
makes it unsuitable for some 

applications if the user doesn’t want 

to program in C. Mistress tries to 

make this easier with its mx and mr 

routines. Hopefully, some of these 
limitations will be alleviated in the 
next version. It has a unique data 

type: greeky which can be used for 

strings of Greek characters, making 

it the DBMS of choice for classical 

Greek scholars. Probably its most 

outstanding distinguishing feature 
is its text data type, which makes it 

a good choice for applications 
needing character fields of almost 

unlimited length, such as databases 

of documents and for library science 

applications. 

APPLICATION BENCHMARKS 

The usual approach to bench¬ 
marking DBMSs is to time them in 

their performance of each function. 

However, this does little to test the 

suitability of the products for 
practical applications. Anticipated 

new versions of the products with 
greatly expanded functionality are 
too close to make such performance 
benchmarking appropriate at this 

time. While waiting for the situation 
to stabilize, work has begun on 
rudimentary applications designed 
to test the functionality of each of 
the DBMS products. These applica¬ 

tions will be written to function as 

nearly alike as feasible, with no frills 
and little concern for appearances. 

The following are some of the ones 

being written: 

Task Manager. Permits the entry of 
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tasks and how they are assigned to 
each member of an organization. It 

groups them into classes, links them 

into projects, and tracks perform¬ 

ance to completion. It assigns values 

and priorities, frequency of repeti¬ 

tion, and relates tasks to deadlines 
and triggering events. It can be used 

to generate schedules for each per¬ 

son or team for any period and show 

periods open for appointments or 

discretionary tasks. It permits the 

entry of activities, and can generate 
an operations log. It can analyze 

The Progress 

compiler has some 

interesting 

not-yet-documented 

side-effects. 

productivity and the utilization of 

time and other resources. It can be 

used as a source of data to the Time 
Billing package. 

Sales Manager. Permits the entry of 
data about prospects, either from 

the keyboard or from a variety of 

data files, and facilitates the 

reduction of data redundancy. It 

permits updates of data on each 
prospect, including occupation and 

interests, what the prospect already 
has or needs, financial ability, and a 

history of previous contacts and the 

results, with suggestions for follow 
up which can be fed to the Task 
Manager. Can be used to generate 
daily call lists for salesmen, and to 

document sales activity and 

productivity. Maintains history of 

sales made and commissions paid. 

Time Billing. Permits entry of 
billable tasks, with the client and 
matter, the procedure and rate, for 

each of several producers, and pro¬ 

duce statements to responsible par¬ 

ties. Can enter payments received 
and post them to appropriate 

accounts. Can distribute payments 

to appropriate producers and 

analyze productivity and resource 
and time utilization. 

Document Manager. Uses unique 

serial number for each document, 

assigns each to locations and 

containers, such as file folders and 

cabinets, and generates labels for 

each. Matches documents on hand 
against lists of documents required. 

Tracks movement of materials and 

accounts for return to assigned 
location. Manages disposition of 
each item. 

Reservation System. Could be used 

for travel reservations, shipping, 

class schedules, or like situations. 

Can be used to assign traveler, 

cargo, or student to sequence of 

vehicles or classes, allowing time for 
transfer, and to reassign when un¬ 

foreseen departures from schedules 

occur. Can track actual movement. 

Analyzes productivity. Reassigns to 

take vehicles or classes out of service 

if not needed. Prepares statements. 

Troubleshooter. Entry of data on 
observed symptoms and results of 
tests and procedures. Correlation of 
data to assist in the specification of 
production rules of the form “If 

< condition > then < recommended 
action > This would be the front- 

end for an expert system for which 

knowledge has not yet stabilized. 

Would make use of statistics, so 

would need math capabilities, unless 
interfaced to statistics package. 

General Ledger. Would provide all of 
usual GL functionality, such as 

Chart of Accounts, Journal, Profit & 
Loss, and Financial Statement. 

These applications have been 

designed to represent the kinds of 
things users may want to do with a 

DBMS. Readers and vendors are 

invited to suggest others. Ease of 
programming will be a considera¬ 
tion. If it turns out to be too much 
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FIRST THERE WAS 
THE WORD 

THEN THERE WAS 
THE PROMISE 

NOW WE HAVE 
THE REALITY 

UNIX has graduated from the classroom to the 
board room. 

Now that UNIX is ready for business, is business 
ready for UNIX? 

T.M 

THE UNIX OPERATING SYSTEM EXPOSITION • Oct. 16, 17, 18, 1984 
Sheraton Centre Hotel, New York City-Conference 

Marina Expo Complex, New York City—Exposition 

... is the comprehensive, practical business/learning experience designed solely and specif¬ 
ically to address the myriad technical and business aspects of the UNIX operating system. The 
UNIX EXPO was created to bring together manufacturer, ISO, and end-user in order to facilitate 
the transaction of business in this dynamic field. UNIX EXPO will be a major force in helping 
to usher in the long awaited UNIX era. Participate in the UNIX EXPO to insure that you, and 
your firm stay at the vanguard of the UNIX revolution, and stake out your share of the market 
dollar. 

The UNIX EXPOSITION 
• More than 350 exhibit booths featuring state of the art UNIX related hardware, software, and 
peripherals. Trade publications, associations, and service organizations will also be on hand. 
• A penetrating, multi-track conference program focusing on major marketing, sales, and tech¬ 
nical aspects of UNIX. Coordinated by noted UNIX advocate James Joyce, President, Interna¬ 
tional Technical Seminars, the UNIX seminar program will assemble industry leaders such as: 
Steve Bourne,Silicon Graphics Inc., and David Fiedler, Editor, Unique, to address topics of true 
substance and importance. 
• A variety of social functions designed to bring manufacturer, reseller, and end-user together in 
an informal atmosphere, in order to develop and foster an on-going exchange of ideas and in¬ 
formation regarding the volatile UNIX field. 

THE COMPLETE UNIX EXPO EXPERIENCE IS A MUST FOR: 
MANUFACTURERS WISHING TO SELL, 
ISO'S, TECHNICAL PERSONNEL, AND WHOLESALERS WISHING TO LEARN, 
END-USERS WISHING TO EXAMINE, COMPARE, AND SELECT. 

For information regarding exhibiting or attending UNIX EXPO contact: 
National Expositions Co., Inc. 
14 West 40th Street, New York, NY 10018. 
Telephone 212/391-9111 Telex: 135401 DIMCOMM 

UNIXtm IS A REGISTERED TRADEMARK OF BELL LABS UNIX EXPO IS NOT AFFILIATED WITH BELL LABS 

— 





WE DRESSED IT UP 
NOW YOU CAN TAKE IT ANYWHERE. 

Introducing The Office UNIX* 
System for the IBM PC. 

We took the best implementa¬ 

tion of AT&T’s UNIX operating system 

designed especially for the IBM per¬ 

sonal computer- VENIX/86!" Then we 

created an elegant but simple menu 

interface tool to make it more user 

friendly. And, finally, we selected top- 

notch applications for decision sup¬ 

port, database management, electronic mail, word 

processing, and more. We call it The Office UNIX 

System™ It gives you the most advanced, interactive, 

multi-tasking, multi-user environment available on 

the IBM PC. Let us tell you more. 

Yes. It’s a real UNDL^ 

VENIX/86 is from VenturCom, the leading UNIX 

software development company, which pioneered 

UNIX for microcomputers. They tailored UNIX for the 

IBM PC to optimize memory usage, speed, and system 

reliability. The standard distribution includes: four 

editors, a C compiler, BASIC, an assembler, yacc and 

lex. Plus UNIX to UNIX system communications 

(UUCP and CU), document preparation (nrofl), a 

spelling checker, a table formatter, a wide range of 

library routines, and more. VenturCom even remem¬ 

bered the UNIX aficionado by including the UC Berke¬ 

ley enhancements vi, termcap, more and the c ^ 

shell. Electronic mail, calendar and reminder func- ^ 

tions are, of course, standard. The hard disk can be 0 
partitioned to permit both UNIX and PC-DOS files. So 

look no further. VENIX/86is a complete and faithful 

UNIX implementation. 

New for UNIX Users! 

To make The Office UNIX System easy to 

use, add our new Office Menu Tool m 

It allows you to choose from a set of 

prepared menus or you can make \ 

your own. Menus can be constructed 

with multiple levels, each with their 

unique descriptions and help screens. 

That’s not just user friendly, that’s 

UNIX friendly! 

Do we have applications? 

You bet! For word processing, add 

the highly acclaimed The FinalWordm 

from Mark of the Unicorn. Viewcomp'" 

from Unicorp Software, gives you all the 

features you expect in an electronic 

spreadsheet. Take care of database management needs 

with Leverage™ from Urban Software. Leverage is menu 

driven, has substantial online help screens and can 

generate reports, mailing lists and letters. FUSION]" 

a product of Network Research Corp.,lets you join the 

Ethernet. ™ Naturally, we’ll continue to review and offer 

more applications and UNIX tools. 

Multi-user on the IBM PC. 

Connect two display terminals to your IBM PC 

and have three users share the same PC, disks, and 

printer. This economical yet powerful multi-user sys¬ 

tem offers all the features, storage and convenience 

of a much larger system. Plus you get the benefits of 

IBM and UNIX. 

Start building your Office UNIX System today by 

_ purchasing VENIX/86. Make it easy to use by adding 

the Office Menu Tool. Then buy the applications best 

suited to your needs. There’s a lot to choose from! 

Now that we’ve dressed it up, you can take 

UNIX and your IBM PC anywhere. Tied together, 

they’re a natural! 

The Office UNIX System is available for 

immediate delivery. Just give us a call or write to: 

Unisource Software Corp. 

71 Bent Street, Department 4105 

Cambridge, MA 02141 

Telex 92-1401/COMPUMART CAM 

(617) 491-1264 

UNIS' 

Getting UNIX Systems 

Down to Business 

•UNIX is a trademark of Bell Laboratories. 
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trouble to use a DBMS to write one 

of these applications, it will be 

postponed or skipped, and the 

difficulties noted. 

Although this project is far from 
completed, some comments can be 

made about preliminary experience 

with the products. Most work on 

Mistress and Unify has been put off 

pending arrival of their coinciden¬ 

tally numbered versions 3.1. Work 
on Informix has been put off because 

I found its command structure 

unpleasantly awkward. The reader 

should not take that as a final 

judgement. Further experience with 

the product may change that reac¬ 
tion. But any professional program¬ 

mer will admit that esthetic reaction 

to a programming tool or language 

affects his productivity, and that is 

a factor that vendors of such pro¬ 

ducts must take into account if they 
hope to get acceptance for them. 

Functionality is not enough. 

Elegance is important, also. 

MAKING PROGRESS WITH 
PROGRESS 

The Progress DBMS language 

from Data Language Corporation is 

appropriately named. I have found 

it difficult to beat for getting small 
applications running quickly. A 
programming task can often be 
accomplished in minutes using 

Progress which would take hours 

using another product. It is highly 

interactive and has some elegant 

ways to do a lot with a few simple 

commands. 

Although stored as ASCII files, 
Progress programs are compiled 

before being executed. This slows 
operation if the programmer writes 

many small programs which call one 
another often, but it is fast enough 
to make it easy to modify and rerun 

programs during development, 
much like an interpreter. In execut¬ 

ing a Progress program, it soon 
becomes apparent that it is being 
compiled, because the effect of a 
program statement can depend on 

later sequences of statements. 

The Progress compiler has some 

interesting not-yet-documented side- 

effects which can be made good use 

of once you get some experience with 
how they work. So far, it has been 

possible to write all of the applica¬ 

tions in Progress without having to 

do any C programming or calls to 

the shell. This may not be important 

to competent C programmers, but it 
can be worth a lot to the many 

potential users who either don’t 

want to learn to program in C or 

UNIX, or who would prefer not to 

have to, for the kind of ad hoc jobs 

they have to do. Although using 

...a new body of 

theory called 

possibility theory 

has been conceived 

to deal with them. 

Progress is programming, it is on 
about the level of difficulty of a good 
spreadsheet. Error messages are 

very helpful. 

RACING WITH RUBIX 

When some of the planned 

features of their Prefix™ user inter¬ 

face become available, Infosystems 
Technology’s Rubix DBMS with its 
compilable Q language may become 

even easier to use than Progress is. 
In the meantime, it offers a theo¬ 
retically robust functionality which 
makes it a good choice for more com¬ 
plex applications. Achieving some of 

the effects of a single Progress 
statement might take some thought 
and the writing of a long function in 

the C-like style of Q, but the Rubix 
programmer is not limited by the 

assumptions the Progress compiler 

makes about the programmer’s 

intentions. Using Rubix, a program¬ 
mer could come up with something 

that would look and act like a 

spreadsheet and which could be used 
for applications like interactive 

modeling of a complex process, as 

well as more conventional DBMS 
applications. It would be fairly easy 

to interface it to a virtual-memory 

spreadsheet, a graphics or statistics 

package, or a communications net¬ 

work. However, an effect of having 

more options is to require more 
thought in the design of a program 

if one is to make use of them. 

The people at Infosystems Tech¬ 
nology are embarked on another 

project worth watching: the exten¬ 

sion of the concept of the relational 
DBMS to handle the kind of impre¬ 

cise and uncertain information 

encountered in artificial intelligence 
and expert systems, and to provide 
it with the functionality needed for 

querying, manipulating, and infer- 
encing on such information. They 
call their concept the Set Manager. 

It would permit the modeling of not 
just sets or the relational algebra, 

but the much more general catego¬ 

ries and categorical algebra, and this 
would extend its reach to advanced 

applications which have not hereto¬ 
fore been approached. 

The logic of existing' DBMS 

products is two-valued. That is 

inadequate to represent imprecise or 
uncertain information. One way to 

do so is with fuzzy (sub)sets, which 

are the subject of fuzzy reasoning 

theory. In this context, this involves 
the replacement of field values with 
functions which map the domain of 
possible values into the unit inter¬ 
val, which is interpreted as the level 
of confidence associated with each 
value. These level of confidence 

values resemble probabilities, but 

their logic is different, and a new 
body of theory called possibility 
theory has been conceived to deal 
with them. 

Deep-knowledge expert systems 
need an inference capability. This 

can be provided by a single rule of 
Continued on Page 110 
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"C" compilers and cross compilers for 

CDrhA/ArP Hpvplnnmpnf the world's most popular micro computers. The 
SUIlwaiK: UK k: UfJ MANX AZTEC C compiler is available as a cross 

system available compiler or native compiler for the following environments: 
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AZTEC C86 
PC DOS 
MS DOS 
CP/M-86 

AZTEC C 
CP/M-80 
TRSDOS 

AZTEC C65 
APPLE DOS 
COMMODORE 64 (12/83) 
ProDOS (2/84) 

The AZTEC C product is a complete development system. In addition to a full v7 "C compiler, the 
basic product includes assemblers, linkage editors, development utilities, and full run time libraries. 
New products to be released in late 1983 and early 1984 include graphics development tools, data 
base managers, program editors, screen management systems, and other development tools that 
work in conjunction with the AZTEC C system. 

CROSS DEVELOPMENT SYSTEMS 

The AZTEC C cross development systems include all of the utilities and library support routines avail¬ 
able with the native versions including a cross assembler. The binary image created in the host environ¬ 
ment is downloaded and tested in the target environment. MANX has been using its own cross 
compilers on a daily basis since 1980. 
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HOSTS 
PDP-11 
UNIX 

68000 
UNIX ports 

8086/8088 
UNIX ports 
PC DOS 
MS DOS 
CP/M-86 

8080/8085/Z80 
CP/M-80 

TARGETS 
8086/8088 
PC DOS 
MS DOS 
CP/M-86 

8080/8085/Z80 
CP/M-80 
TRSDOS (12/83) 
LDOS (12/83) 
DOSPLUS (12/83) 

6502/65xx 
APPLE DOS 
APPLE ProDOS (2/84) 
COMMODORE 64 

Other host and target environments will be released in early 1984. 

NATIVE COMPILERS 

The AZTEC C native 8080 compiler was first released in 1981. Since that time it has been acquired by 
more than 300 colleges and universities, thousands of corporations, small business, and government 
agencies. The compiler has been ported to the 6502 and 8086. Plans for future ports include the 68000, 
16032, and IBM 370. All native versions are source compatible. Source developed in one environment 
can therefore be transferred to another environment and compiled, linked and executed. 

For prices and information call: 
800-221-0440 (outside Nl) 
201-780-4004 (inside NJ) 

Or write to: MANX SOFTWARE SYSTEMS 
P.O. BOX 55 • SHREWSBURY, Nj 07701 

MANX 
software systems 

Circle No. 230 
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vi PART 3 
by Dan Sonnenshein 

This concluding article in the vi series will show how 

to use ex commands for “cut and paste”, as well as for 

local and global text substitutions. Also included is a 
discussion of ex options for altering your vi 

environment, and of user-definable abbreviations for 
streamlining your editing. To some extent, these latter 
two features let you tailor vi to your own needs. 

The previous article showed how to cut and paste 

between files by yanking or deleting into named buffers 

and ‘putting’ from those buffers. If whole lines are 

operated on, (lowercase) p puts the operated on text 

below the current line and P puts it above. If a partial 
line is involved, p puts the text after the cursor (to the 

right) and P puts it before the cursor. (These meanings 

were incorrectly interchanged in 

the previous article.) jf'J' 

There is another way to 

transfer text between files. 
This approach is to create a 
temporary file out of the part 5; 

xr 

v.v 

you are interested in, and then insert the temporary file 

at appropriate locations in another file. This is done 

using ex commands, whose general forms are: 

:M,Nw filename copying 

:MyNd ‘cutting’ 

:r filename ‘pasting’ 

(Recall that all ex commands are terminated by a 

< RETURN >, which is usually not shown.) In the 
above, M and N are any valid ways of identifying lines 

in the file. One way is by line numbers. The number of 

the current line may be obtained with the command 
CTRL-g or :f, or all line numbers may be displayed by 

setting the ‘number’ option (see below). Another way 

to refer to a line is to specify a pattern 
identifying that line, using the pattern 

scanning commands / and ? discussed in 

the previous article. In this context, the 
/ or ? has to appear on both sides of the 
pattern. 

There are also two abbreviations that 
can be used to identify lines:. stands for 

f /ft>■«. f ».* .-.rv - i 
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NEW! Totally Self-Contained 
XENIX* Development System 

business and large departmen¬ 
tal needs. You get all the stan¬ 
dard UNIX utilities, including 
assembler, text editor, print 
spooler, sort utility, compiler 
generators, interactive program 
debugger and much more. 

Available Nationwide 
Stop by your nearest Radio 
Shack Computer Center or par¬ 
ticipating store or dealer today, 
and learn how a TRS-80 
Model 16B can be an invest¬ 
ment that pays off for you! 

Available at over 1100 
Radio Shack Computer Centers and at 

participating Radio Shack stores and dealers 

Radio /hack 
COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

[ Send me the all-new 1984 TRS-80 Catalog today. ~] 
Mail To: Radio Shack, Dept. 84-A-866 

300 One Tandy Center, Fort Worth 76102 

NAME_ 

COMPANY . 

ADDRESS _ 

CITY_ 

STATE _ 

84-Q-866 

Compact for Extra 
Work Space 
Now you can get a high- 
performance desktop computer 
without sacrificing your desktop. 
The TRS-80 Model 16B 
(26-6006, $6499.00) gives you 
big features—a high-resolution 
12" display, 1.25-Mb floppy disk 
drive and 15-megabyte hard 
disk drive—all built in. 

Powerful Features 
The Model 16B is designed 
around the MC68000 micropro¬ 
cessor for advanced 16/32-bit 
processing, and also includes 
the Z-80A processor for house¬ 
keeping chores. The 256K 
memory expands up to 768K. 
You get two RS-232C inter¬ 
faces, a parallel printer inter¬ 
face and more. In addition, both 
the TRSDOS single-user and 
TRS-XENIX multi-user runtime 
operating systems are standard 
features. 

Special Offer- 
Save $650! 
Buy a TRS-80 Model 16B and 
get our powerful TRS-XENIX 
Development System (26-6401, 
Reg. $750.00) for only $100. 
TRS-XENIX allows you to write 
multi-user software for the 
Model 16B, and includes the 
highly acclaimed C language 
that’s used in writing operating 
systems, as well as applications 
software for research, small 

Introducing the TRS-80" 
With Built-In Hard Disk. 

Model 16B Computer 

Only ^225 Month 

On Our Commercial Lease 

•Plus applicable use/sales tax. Software extra. Prices apply at Radio Shack Computer Centers and participating stores and dealers. 
Z-80 is a registered trademark of Zilog Corp. XENIX is a trademark of Microsoft Corp. UNIX is a trademark of Bell Laboratories. Circle No. 198 on Inquiry Card 



file 1 file 2 

the current line, and $ stands for the last line in the file. 

Finally, any of these line identifiers may be followed by 
a plus or a minus and a number, to indicate a 

corresponding displacement from the main identifier. 

Here are some examples of valid ways to specify a range 
of lines in a file: 

:1,20 
:10,/gimble/ 
:.,/gyre/-1 
:?gimble?,. + 3 
;i,. 

:5,$-2 

The ‘pasting’ in this approach is simple - :r filename 

will read it in above the current line. As an alternative 

to first cutting out an exact part as a temporary file and 

then reading it in, you could read in a whole file and then 

trim off the unwanted parts. The most efficient method 

would depend on the situation. 
A note in passing is that :r! command will insert the 

output of command below the current line. 

To return to the copying command :M, Aw filename, 

a few things should be added. First, leaving off the range 

of lines will cause the entire file to be written to filename. 

(One way this can come in useful is when you’ve just 
added a lot of text to a file, and then discover that the 

file is “read only”, so that you cannot save your changes 

under its original name.) Another point is that when 

filename already exists, vi will warn you and suggest 

that you use a w! instead of a w if you really want to 

over-write the existing file. Finally, there is the 
important variation :M,Aw > > filename, which will 

attach the specified part to the end of the named file. 

SUBSTITUTIONS 

Local and global text substitutions may be done 

using ex commands. The range of lines to be affected 
by the substitution is specified in the same way as 

above, viz., :M,N. The general form of a substitution is 

:M,Ns/oldpattern/newpattern/g 

The trailing g stands for ‘global’ and will cause 
newpattem to replace every occurrence of oldpattem on 
the affected lines. Leaving the g off will cause this 
replacement to be made for only the first occurrence of 
oldpattem on each affected line. As an example, to 

convert every ‘over’ to ‘under ’from the start of the file 

to the current line, the command is :l,.s/over/under/g. 
In the context of substitution, leaving off the :M,N 

will cause the substitution to be made only on the 

current line. To have the substitution applied to every 
line in the file, use :1,$ (or the abbreviation :% in some 
versions of vi). For example, to convert every occurrence 
of ‘the’ to ‘a’ in a file, the command is :l,$s/the/a/g. As 
in every type of ‘search and replace’ operation in any 
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temp 

_N 
CURRENT 

— LINE 

COPY :28,31w temp 

CUT ;28,31 d 

Figure 1 
file 1 

PART 

Figure 2 

:r temp PASTE 

text editor, care must be taken if the string to be 

replaced may occur as a substring of something else. In 
the previous example, all occurrences of the the word 

‘the’ would be changed to the word ‘a’, but also all 
occurrences of ‘them’ would be changed to ‘am’. To 
avoid such side effects, include surrounding blank 

spaces when specifying the text pattern. 

OPTIONS 

The vi environment includes many ‘options’ whose 
settings can be controlled by the user. One type is the 

‘toggle’ or on/off type. To turn a toggle option on, the 

command is :set optionname and to turn it off is :set 

nooptionname. Other options always have some value, 
either a number or a string. To reset the value of such 
an option, the command is :set option=value. The 
command :set all will give a list of all the available 

options, and the command :set optionname? will show 

the status of the named option. 
If options are changed within a vi session, these 

changes remain in effect only during that session. If the 

Generally speaking, the 

terminal will "beep” if the 

key is undefined. 

‘set’ lines are placed in the .exrc file in your home 
directory (without colons), they will take effect next time 





you log on and stay in effect until you change your .exrc 

(or until you temporarily change the options during a 
vi session). 

Some commonly used options are listed in Figure 

3, along with the settings they will have if not changed 
by the user. A brief explanation of each of these follows: 

Option Abbreviation Default 

autoindent ai noai 
autowrite aw noaw 
list nolist 
number nu nonu 
paragraphs para para= 

IPLPPPQPbpP LI 

redraw noredraw 
report report=5 
shiftwidth sw sw=8 
wrapscan ws ws 
wrapmargin wm wm=0 

Figure 3 

The value of shiftwidth determines how many 

spaces text is shifted left or right when the < and > 

operators are used. 
If the autoindent option is on, a carriage return in 

input mode will preserve the current indentation when 

moving the cursor to the next line. This is useful for 

entering programs, where indented structure has to be 

maintained. To back up from the current indent, the 

command is CTRL-d. This will move the cursor back the 

number of spaces that the shiftwidth option is set at. 
The autowrite option was discussed in the previous 

article. When it is set, the command :n filename will 
automatically write your current file before taking you 
to the named file. Also, if a Shell escape \\command is 

given, the file will be automatically written before 

command is executed. 
If the list option is set, tabs in the file will show as 

‘AF and end-of-lines will show as ‘$’. 
If the number option is set, the line number of each 

line will be shown. 
The paragraphs option is the only string-valued 

option in these examples. The value of this option is a 
string of two-character text formatting ‘macros’. These 

define what is interpreted as the start of a paragraph 
by the cursor-moving commands { and }. In the default 
value shown, P is actually a one-character macro, as 

indicated by the space before LI. 
The redraw option causes vi to simulate an 

intelligent terminal on a dumb terminal, actually 
redrawing the screen when lines are deleted (instead of 

leaving a marker), and continually refreshing characters 

38 UNIX REVIEW April/May 1984 

during an insert. 

If wrapscan is on, a repeated pattern scan in either 

direction will “wrap around” the end or start of the file, 
and continue to look for the pattern. If wrapscan is off, 
a repeated scan will stop when it hits a file boundary, 

and a message to that effect will appear. 

If wrapmargin is set to a value greater than zero, 

automatic carriage returns will occur when the text is 

the specified number of spaces from the right margin. 
Incomplete words will be transferred to the next line. 
This is a useful feature for those entering a lot of text, 
since the user doesn’t have to look up to see when to 
hit RETURN. 

The value of report determines the threshold above 

which the results of operations are reported to the user. 
For example, with the default setting of 5, deleting 5 
lines would cause a message like “5 lines deleted” to 

appear, while no such message would appear if less than 
5 were deleted. 

ABBREVIATIONS 

First, let’s review built-in vi abbreviations and 
mention some new ones (see Figure 4). 

; repeats last f or F command (in same 
direction) 

, repeats last f or F command (in opposite 
direction) 

* changes case of current character to its 

opposite (i.e., lowercase to uppercase and vice 
versa) 

% when cursor is on any type of bracket, this 
moves cursor to matching bracket 

n repeats last pattern scan in same direction 

N repeats last pattern scan in opposite direction 

u undoes last change 

U undoes all changes on current line 

Figure 4 vi Abbreviations 

Previously I didn’t classify u and U as abbrevia¬ 

tions, but in effect, these commands can abbreviate 
what may be a lengthy sequence of actions. For example, 

if the bottom has just fallen out of your file, by your 
accidental deletion of the last 300 lines, the ‘inverse’ to 
this action is the manual re-entry of all 300 lines. 
Immediate use of u however, will recover all the lines 
(and bring immediate relief from your throbbing 
headache). Also useful is the U command, which will 

undo ah changes made to the current line (as long as the 
cursor has not been moved from that line). 

Here is another partial safety measure of this type, 

in the form of nine “numbered buffers”. The most recent 



deletion of a set of whole lines goes in buffer 1, the 
previous deletion of this type goes in buffer 2, the one 
before that in buffer 3 and so on. This material can be 
recovered by ”lp or ”1P, ”2p or ”2P, etc. An abbrevia¬ 
tion in this regard is a slight variation of . — if you’ve 
just ‘put’ the text from buffer rc, following this with . 
will ‘put’ the text from buffer n+1. 

Let’s leave this rather obscure abbreviation and go 
on to the much more useful user-definable abbreviations 
available in recent versions of vi. These are map and ab. 
The map command allows you to abbreviate virtually 
any sequence of vi commands with a single key. As a 
first example, here is a map that will form the simple 
plural of the word the cursor is on: 

:map # eas AI 

The A[ is how the ESC key looks when entered; to 
actually enter it while in input mode, type CTRL-v 
followed by the ESC key. The sequence breaks down this 
way: 

e move the cursor to end of current word 

as append an ‘s’ 

A[ terminate text input 

One sequence of keys that is used so often it might 
be worth mapping is :w < RETURN >, to write the 
current version of the file. (It is actually good practice 
to do these writes frequently while editing a file - as 
a preventive measure in case of system crashes.) 
Admittedly, it is a short sequence, but still, one 
keystroke is faster than three. Here’s how to map :w 
< RETURN > to the , key: 

:map , :wAM 

The AM is how the RETURN key looks when entered; 
as above, it’s entered by first hitting CTRL-v. 
Something that may be noted is that , already has a 
meaning in vi. Mapping it to something else will wipe 
out that other meaning for the duration of the map. 
Since I find the , to be fast to type, and since I rarely 
want to use , in its predefined meaning, I am free to use 
it for another purpose. 

In passing, the undefined letters in vi are g, v, q, 
K, V and Z. There are numerous control characters and 
special characters that are unused too. And as men¬ 
tioned, you don’t have to restrict yourself to the 
undefined keys. William Joy’s “Display Editing with 

Continued on Page 64 

cENGLISH™ is coming! 
cENGLISH™ is coming! 
Join the revolution... 
Win the development battle. 
Victory at C. 

^ fiiur 
— =====r, Inc., 
Portsmouth Parade 
Portsmouth, NH 03801 (603) 431-2111 

Circle No. 50 on Inquiry Card 
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SofGram 
UNIX MEETS TELEX 

by Michael J Heffler 
and Betsy Longendorfer 

In the office of today, on any 

given day, people mail out orders, 

send Telex messages, grab messages 
from a teletype, leave notes on co¬ 

workers desks, miss telephone calls 

and receive slips of paper as 

reminders, and eventually inspect 

their in-baskets for inter-office mail. 

SofGram is a software package that 
handles all of these communication 

functions and several others. 

SofGram provides a user- 

friendly interface for communicating 

via the Telex, TWX and DDD (Tele¬ 

phone) networks. Using SofGram 
you can create, transmit and receive 

messages on Telex 

and TWX, between 
different computers 

and between people 

working on the same 
computer. 

SofGram’s 

contribution to the 

office is in encourag¬ 
ing and simplifying 

the use of existing 
data communication 

networks and their 

databases. Too of¬ 
ten, the procedures 

necessary to access 
the communication 
network or database 

- the dialing, redial¬ 

ing, formatting mes¬ 

sages to conform to 

strict network stan¬ 
dards, each network 

requiring a different standard 

format - is the very thing that keeps 

people away from these services. 

SofGram enables the office worker 

to use the existing tools on his 

computer that are already familiar, 
and concentrate on the objective of 

obtaining or distributing informa¬ 

tion, and at the same time eliminate 
the details and drudgery that would 

otherwise exist. 

PROBLEMS 

There are three problems in 

accessing the public networks that 

SofGram has to solve to be a viable 

product. These problem areas are: 

1. Improving the user interface. 

Making it easy for people to 

create, send and receive 
messages. 

2. Provide access to each of the 
services while hiding the details 
of logging into each service. 

3. Providing an easily maintained 
product that is not difficult to 

port to different machines. 

SofGram solves all of these 
problems, the solutions are 
illustrated below. 

THE USER INTERFACE: 
Menus 
and terminal 
independence 

Ease of use is an 
important, in fact an 
essential, component 

of any software pack 
age. When using Sof¬ 
Gram, the end user 

chooses the action he 
or she wishes to 
perform from num¬ 

bered choices on 
menus. The user 
then fills in informa¬ 

tion on pre-defined 
forms to provide 
SofGram with the 

information needed 

to send messages 
(see Figures 2 and 3). 
The user is no longer 

faced with a blank 

ZCZC 0100 

NJNJ 

.SFSF (Soft) 

DEAR JOE 

THIS IS A MESSAGE TO TELL YOU ABOUT SOFGRAM 
IT TAKES THE DIALING, WAITING, AND FORMATTING 

OUT OF TELEX. 

YOURS TRULY, 

BOB 

NNNN 

Figure l Message in the IATA Format 
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CRT screen or a buzzing Telex 

terminal, all interactions are 
through a user-friendly interface 
where help is always available. 

The menus provided with 

SofGram allow the user to make a 

single numeric choice to initiate an 

action. The menu then gives way to 
a form. The most frequently used 

forms will contain address related 

information. SofGram uses the 

reverse video, on terminals that sup¬ 

port this feature, and cursor motion 

to prompt the user for data. Once 
address information has been filled 
out for a particular user it is auto¬ 

matically retrieved by SofGram the 

next time the information is re¬ 

quested. 

The menus and forms provided 
with SofGram are stored as ASCII 
text with the system and can be 

modified or extended by the user. 

This allows the user interface to be 

customized to a particular user’s 

specification, as well as making it 
easy to add new features over time. 

SofGram can run as a multi-user 

system on your existing UNIX 

computer. Terminal independence is 

another feature of SofGram, there is 

no need for special-purpose or 
dedicated terminals. Any available 

asynchronous ASCII character 

terminal can be used. A program is 

provided with SofGram that builds 

a SofGram terminal descriptor file 

from the terminal capability data¬ 
base (termcap file) provided with 

most UNIX systems. If termcap is 

not provided with your system, the 

SofGram manual explains how to 

build the ten line ASCII SofGram 

terminal descriptor file. 
An extremely easy to use screen 

editor is integrated into SofGram so 

that a user can create his message 

after filling out the address informa¬ 

tion for the destination of the 
message. The editor provided with 
SofGram allows a user to enter data, 

move the cursor around the screen, 

insert and delete lines. SofGram can 

retrieve files from your computer 

system and send them as messages 

as well. 
SofGram takes messages out of 

people’s hands, out of their in and 

out baskets, off of their desks and 

keeps them in the computer for 

reading and archiving, as needed. 

SofGram will also access database 
services offered on the aforemen¬ 

tioned networks, such as Western 

Union’s FYI, Compu-Serve and 

The Source. SofGram can transmit 

and receive international, inter- 

U.S., inter-office and intra-office 
messages. 

cENGLISH™ from cLINE: 
C programs 
without C programming. 
Now everyone can be a C programmer: 

• without writing a line of C code; 
• without debugging a single C program; and 
• without the maintenance nightmares. 

C LSNE 
Portsmouth Parade 
Portsmouth, NH 03801 (603) 431-2111 

Circle No. 50 on Inquiry Card 
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TELEX 

Telex is a world-wide, highly 
reliable communication network 
that has been in existence for over 
45 years. There are over 200,000 
subscribers to Telex in North 
America alone, and over 1.5 million 
Telex subscribers worldwide. Telex 
is one of the only ways to communi¬ 
cate reliably with hardcopy (paper) 
output and verification that your 
messages were received, within the 
United States or overseas. The Telex 
network is run by regulated 
corporations, known as Interna¬ 
tional Record Carriers (IRC’s), such 
as Western Union, ITT, and RCA, 
as well as several smaller companies. 

TWX 

TWX (also known as Telex II) is 
a communications network available 
throughout the continental United 
States. It is the second generation 
of Telex technology and somewhat 
more advanced than is its predeces¬ 
sor. The number of users is in the 
tens of thousands. It runs at 110 
baud, approximately 11 characters 
per second, and uses the full ASCII 
character set. The delimiting 
sequences used within a message are 
ASCII control sequences as opposed 
to the character sequences used in 
TELEX (ZCZC and NNNN). 

DDD 

DDD (which stands for Direct 
Distance Dialing) is the telephone 
network. There are innumerable 
ways to communicate between com¬ 
puters over the phone network. 
There are also several database ser¬ 
vices available that can be accessed 
through the phone network. When a 
computer tries to communicate with 
another computer there must be a 
protocol set up between the two, as 
well as a knowledge of what to 
expect on each end of the communi¬ 
cation line. 

COMMUNICATIONS 
INTERFACE: Message scripts, 
modern equipment 

The drawbacks of Telex have, 
for many years, been the use of 
special terminals made specifically 
for Telex use. These special-purpose 
terminals are noisy, costly and slow 
(they run at 50 baud, or approxi¬ 
mately 6 characters per second, 
while most dial-up terminals now 
transmit at 1200 baud, or approxi¬ 
mately 120 characters per second). 
In addition, all messages sent had to 
be either typed in at the time they 
were transmitted or fed in through 
a paper tape reader. 

There is a special sequence of 
actions that must be performed by 
the person operating the Telex 
machine for each message sent over 
Telex. It entails pushing several but¬ 
tons, waiting for responses, dialing 
and waiting. 

Part of SofGram is a line 
handling function that determines 
the network it is accessing and logs 
into the network without all of the 
button pushing, etc., that is other¬ 
wise handled by a person. It has a 
script for accessing and logging into 
each of the networks and database 
services. These scripts are ASCII 
text that are provided with the 
software. They allow for redialing, 

Main Menu 

1 - Send domestic message 
2 - Send international message 
3 - Access On-line databases 
4 - Examine your in-box 
5 - Examine a file-folder 
6 - Address directory, mass mailing and other features 
7 - Status of outgoing messages 
8 - Help 

Choose a number_ Message waiting: 

Figure 2 Sofgram Main Menu 

To: Via: —Help 

Company: ABC Corp. TWX #: 012-345-6789 

Street: Answerback: ABC ANYTOWN 
City: Telex #: 012345 

State: Zip: Answerback: ABC ANYTOWN 
Attention: Mary, Purchasing Dept. Phone #: 201-555-1234 

_Mailgram 

Signature: Telegram 
_Computer mail 

Send:_ASAP_Overnight_Hold _Periodic 

Your order will be shipped immediately via overnight express. Invoice to 
follow. Terms net 30 days. 

Figure 3 Sofgram Message sending form with message 
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error handling, and validation ot 
network handshakes and other 
responses. The scripts are described 
in full in the user manual and can be 
modified by the user should one of 
the IRC’s change their access 
protocol. 

SofGram can also periodically 
log into these networks to receive or 
transmit data without human 
intervention, if instructed to do so. 
This allows users to send messages 
at low rate periods over the various 
networks, or to periodically send a 
message if the message can’t get 
through to a destination when it is 
first transmitted. 

Telex messages must conform 
to a particular format in order to be 
transmitted. This format is usually 
the I AT A format, or some variation 
of the IATA format. IATA stands 
for International Air Transportation 

Association. The air lines were one 
of the first major industries to make 
use of the Telex network to help with 
flight scheduling in the 1940’s and 
1950’s. The IATA format is highly 
structured, very strict in terms of its 
syntax, yet both sufficient and 
extensible for the purpose it served 
and that it still serves. An example 
of a message formatted to the IATA 
standard is shown in Figure 1. As 
you can see it is highly structured, 
thus well suited for interpretation by 
a computer, and yet very unforgiv¬ 
ing of human errors. In addition, 
each IRC uses a different variation 
of the IATA standard, and each 
service offered by each IRC uses a 
slightly different format. 

SofGram has scripts containing 
the message formats required for 
each of the networks. The formats 
are different enough to require 

people accessing different networks 
to constantly have to read manuals. 
SofGram’s scripts takes care of 
these variations. Like the SofGram 
line handling scripts, the message 
format scripts are ASCII text and 
user-modifiable, if one of the IRC’s 
should change a standard message 
format. 

There are basically two ways to 
access the Telex network. You can 
either buy or rent a Telex machine 
and have a line (cable) from the Telex 
network running into your building 
and attached to the Telex machine. 
The Telex terminal must be turned 
on at all times for you to receive 
messages when they are sent. 

The alternate means of connect¬ 
ing to the Telex or TWX networks 
is by renting a mailbox from an IRC. 
This mailbox is stored on the IRC’s 
central computer. The mailbox can 

cENGLISH™ from cLINE: 
The power of C... 
the ease of English. 
An English-like language which generates C programs. 
Offers data base independence. 
Offers machine independence. 
The answer to your development problems. 

^ njur 
=====. Inc., 

Portsmouth Parade 
Portsmouth, NH 03801 (603) 431-2111 
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be accessed by dialing a number, 
provided by the IRC, on the tele¬ 
phone network. You can then access 
the contents of your mailbox or send 
messages over the phone line 
connection to the IRC. In this way 
a Telex machine is not necessary. 
Message formats, as always, are 
strictly enforced. 

SofGram can connect to the 
Telex/TWX network in either way. 
Using commercially available 
modems any computer can be 
connected directly to an existing 
Telex line. Connecting to the Telex 
line directly limits transmission to 
50 baud. By renting a mailbox from 
an IRC, you can connect a commer¬ 
cially popular modem to your com¬ 
puter which SofGram can transmit 

at 1200 baud. In either case, 
SofGram handles the receiving, 
transmission and formatting of 
messages, and accessing the differ¬ 
ent network services. Renting a 
mailbox is the fastest, least 
expensive and most convenient 
choice. 

Another feature of the Telex 
network is that when you send a 
message through a mailbox or store 
and forward service, you get an 
immediate acknowledgement that 
the IRC received your message. At 
some unspecified time after the 
message was sent, the IRC will send 
you an acknowledgement that the 
message was received at the 
destination, or a message that the 
IRC could not connect to your 
destination. If you don’t leave your 
Telex terminal on you will not 
receive this acknowledgement. 
SofGram will catch these asynchro¬ 
nous positive and negative acknow¬ 
ledgements and maintain them in 
the user’s in-box and in its 
chronology file. 

OPERATING SYSTEM 
INTERFACE: Databases and 
Background mode 

SofGram is written in the C 
programming language which is the 
language of choice on UNIX 
systems. Programs written in C, 
with porting taken into account in 
their design, are generally easy to 
port to new systems that support C. 
SofGram creates its own database 
thus minimizing the use of operating 
system specific features that vary on 
different operating systems and 
different computers. In addition, the 
code is modularly written so that the 
operating specific system calls have 
been localized. 

SofGram maintains a database 
of people who have been sent 
messages with their addresses, the 
networks they use and other 
information relevant to communi¬ 
cations. The database maintains its 
own file system and uses a virtual 
memory package that SofTest has 

available in-house. The virtual 
memory package insures the most 
recently accessed information 
remains in primary memory for as 
long as possible so it can be quickly 

The user is no 

longer faced with a 

blank CRT screen 

or buzzing Telex 

terminal... 

re-accessed. This cuts down on disk 
reads and writes and speeds user 
response time. 

The database is a combination 
of system files that contain the line 
and format scripts, user-related 
data, etc., and user files that are 
maintained by each user. One of the 
database files maintained by 
SofGram uses a key supplied by the 
end user when he or she first sends 
a message to a particular destina¬ 
tion. This key is an index into the 
address file where all the relevant 
information for sending a message 
to a user is kept. In addition, a mass 
mailing file is maintained for 
mailings to groups of people. The 
mass mailing file contains lists of 
keys into the address file. SofGram 
maintains a chronological record of 
all messages sent and received. This 
chronological file can be archived 
and maintained for future reference. 
Many companies require this record 
of all messages for legal and 
corporate accounting reasons. 

Every message received by 
SofGram is stored in the “in-box” of 
the recipient. Upon logging into 
SofGram you are informed of the 
number of messages that have been 
received. When viewing your in-box 
you are presented with a summary 
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JMI’s BASTOC is a versatile software tool which 
converts BASIC source programs to C source pro¬ 
grams. BASTOC also translates multiple dialects 
of BASIC. 

■ Supports Microsoft Disk BASIC. 
■ Full run-time support library is provided. 
■ Provides conventional BASIC compiler when 

used in conjunction with a C compiler. 
■ Produces formatted and structured C code, 

easily maintained and modified. 
■ The output of BASTOC may be used directly as 

input to a standard C compiler. 
■ Several dialects of BASIC may be translated to 

C on the same system. 
■ BASTOC will soon translate CBASIC and Apple¬ 

soft BASIC. 

AVAILABLE NOW 
JMI’s BASTOC is available now for the IBM PC 
and PC-compatible computers using PC-DOS 
or MS-DOS, and the Radio Shack TRS-80, Model 
16, running XENIX. BASTOC will be available 
for other systems soon! 

ORDER NOW 
The BASTOC single unit binary price is $350, 
and includes documentation, media, and ship¬ 
ping. To order, or to get more information, write 
or call JMI Software Consultants, Inc., 215-657- 
5660. Check, Money Orders, VISA and MC are 
acceptable. 

A BASIC-To-C Translator 

Registered Trademarks- IBM—International 
Business Machines Corp.. Microsoft. MS, 
XENIX—Microsoft Corp,, Applesoft—Apple 

Computer, Inc.; TRS-80—Tandy Rad;oShack 
Corp ; CBASIC—Digital Research. Inc. 

Distributors: Australia. Fawnray Pty. Ltd., 

P.O.B 224. Hurtsville, NSW 2220 (612) 

570-6100. Japan Advanced Data Controls 
Corp . Chiyoda ku.Tokyo(03)263 0383; 
United Kingdom. Real Time Systems, 

Newcastle upon Tyne. 0632-733131 

JMI SOFTWARE CONSULTANTS, INC. • 1422 EASTON ROAD • ROSLYN, PA 19001 • 215-657-5660 



drives and much more. Products of the 
highest quality available today. Products 
tested and re-tested to meet our high 
standards. Products delivered on time. 
Products that work when they arrive. 

First Computer is your service contact. 
With our toll-free customer hot line and 
remote diagnostics capabilities, we take 
care of your systems and products. 
Service arrangements can be tailor-made 
to suit your needs. 

So, when you need quality computer 
systems or products and time is 
important, reach for our number and 
call us First. 

Tear off the end of the attached card 
and use it for quick reference when you 
call us First. Then complete the 
business-reply portion and mail to First 
today for more information. 

low, when time is of the essence, 
reach for our number and be assured of 
receiving First Computer Corporation’s 
expert knowledge, superior product 
selection, reliable service and delivery. 

First Computer is your problem 
solver. We expertly analyze your needs, 
listening and advising to understand 
your objectives. Then we configure a 
completely integrated system to be an 

stment in 
^8ur future growth. 

Your system has 
First’s commitment to 

craftsmanship and our 
dedication to technical 
innovation behind it. 

First Computer Corporation 
is your distributor for 
premier computer products. 
We warehouse a full line 
of systems, subsystems 
and components: terminals, 
printers, tape and disc 

Call us First toll-free 1-800-292-9000 (In Illinois 1-312-920-1050). 
Business Hours: 7:30 am — 6:30 pm CST 

computer corporation 
645 blackhawk drive westmont, illinois 60559 



MISSING CHILDREN 
AND THE UNIX SYSTEM: 

A UNIQUE 
APPUCATION 

by Robert R. Thibodeau 

Fifteen missing children were 
found, more than $110,000 was 
raised, and 6,000 phone calls from 
around the country were handled in 
3 days. 

Those results are a summary of 
the nation’s reaction to “Adam,” a 
docu-drama which was shown in 
prime time by NBC on October 10, 
1983. The film described how John 
and Reve Walsh of Hollywood, 
Florida, coped with the kidnapping 
and murder of their 6-year-old son, 
Adam, in July, 1981. 

The program at¬ 
tracted an estimated 
national audience of 
more than 50 million 
persons. They pledg¬ 
ed contributions to 
the Adam Walsh 
Child Resource Cen¬ 
ter, Fort Lauderdale, 
Florida, through a 
national and local 
phone link to Gould 
Inc., Computer Sys¬ 
tems Division. The 
company donated 
the use of computer 
resources valued at 
more than $100,000 
to the fund-raising 
effort. 

UNIX DATA BASE 

Involved in the 
record-keeping for 

this massive effort and its follow-up 
compaign is the Mistress relational 
data base management system 
running under the Universal Time¬ 
sharing Executive (UTX™), the 
authorized Gould implementation of 
the UNIX operating system 
developed by Bell Laboratories. The 
hardware involved is a Gould CON¬ 
CEPT 32/27 super minicomputer. 

Ralph M. Parilla, Director, Com¬ 
pensation and Employee Relations 
for Gould CSD, said, “When the 

Adam Walsh Center was founded, it 
was a local thing. We at Gould felt 
that we should be involved.” Parilla 
serves on the Center’s Board of 
Directors. 

He said, “The suggestion was 
made to C. S. James, our President, 
that we contribute resources as well 
as cash to the Adam Walsh Child 
Resource Center, and especially to 
the national phone-in pledge effort. 
As I recall, it took about three 
seconds for him to say yes.” Gould 

is one of the pioneer 
companies in the rap¬ 
idly expanding high 
technology area of 
southeast Florida, 
and is highly active in 
community affairs. 

PREPARATION AT 
GOULD 

In preparation 
for the NBC broad¬ 
cast, Gould furnish¬ 
ed the Walsh Center 
volunteers who 
would be manning 
the call-in phones 
with 12 toll-free 800 
numbers and 40 local 
Florida numbers. 

In addition, 
Gould provided a 
large open area that 
could be used for 
volunteers manning 

Left to right—John Walsh, father of Adam. Ralph Parilla, Director, 
Compensation and Employee Relations, Gould Inc., CSD. 
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Volunteer answering phone during telethon. 

the phones. The Southern Bell 
Telephone Company donated the 
services of eight technicians to help 
with the installation of the phone 
room. 

As with almost all telethons, the 
volunteer phone workers took 
pledges, recording them on 3x5 
cards for later follow-up. Parilla said, 
“Had we a little more time to 
prepare, we could have equipped 
each phone operator with a terminal 
instead of a pencil and • stack of 
cards.” 

The phones were busy for 72 
hours after the broadcast and logged 
more than 6,000 calls. Most of those 
calls were pledges to the Adam 
Walsh Center. Other calls asked for 
more information. Leads about 
missing children were also received 
and directed to the Child Find 
Center in New York. 

It was these comments that led 
to finding 15 missing children. 
Parilla said, “At the end of the show, 
the photos of 54 missing children 
were displayed on the screen, and 
viewers were asked to call Child Find 
on a special 800 number if they had 
knowledge of any of the children. 
Some of these calls came to the 
telethon phone center at Gould. As 
a direct result of these leads, 15 
children were located.” 

HANDLING THE DATA 

Because of the enormous 
response to the broadcast, the Adam 
Walsh Center realized that manual 
methods of following up on all the 
pledges and mail would not be 
timely or efficient. Michael Cox, 
Gould’s director of Marketing Com¬ 
munications, was called in to help. 
Cox suggested that a program 
employed by his Marketing Com¬ 
munications department be modified 
and used. The Mistress RDBMS 
was used. Cox said, “Mistress is a 
relational data base that is very easy 
to use. To interact with a program 
developer under Mistress, the 
person using the program does not 
have to know a thing about 

computers. They simply type 
information in response to prompts 
that appear on the screen.” 

It was a relatively simple matter 
to adapt a powerful program Cox’s 
department uses at trade shows to 
keep track of the people who visit a 
Gould booth. In that program, as 
much information as possible is 
gathered about each visitor. The 
value of this kind of program for 
marketing sales personnel at Gould 
is obvious. They are presented with 
a list of interested prospects. 

The RDBMS has two key 
features which seemed to make it 
ideal for the Walsh application. 
First, it is almost “bomb-proof,” 
meaning that with a minimum of 
training almost anyone can function 
efficiently at a terminal and not 
damage permanent files no matter 
what they type in. This feature was 
particularly important to the Walsh 
effort because the group’s volun¬ 
teers were largely unfamiliar with 
computers. Second, the data base 
itself can be manipulated in many 

ways, including ways developed long 
after the data base itself had been 
created. 

With the adaption of the data 
base program from the original trade 
show data system, volunteers were 
brought in to convert the card files 
to computer files. Parilla said, “The 
ease of use of the data base program 
was the key factor. Since each 
volunteer could only be expected to 
work one session of three or four 
hours, it would have been foolish to 
use a program that took an hour to 
learn. The system required learning 
only 10 commands, which took 
about 15 minutes, even for the 
retiree volunteer who had never 
before seen a computer terminal.” 

The system accepts input from 
four terminals simultaneously. The 
volunteers simply respond to key 
word prompts on the screen and 
type complete address data, pledge 
amount, phone number and 
comments from the cards that were 
completed at the time of the 
broadcast. 
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Z i 1 o g 
... where UNIX*based supermicro 

systems continue to advance. 

ZILOG’S continued development of multi-user, 
UNIX-based microproducts offers you the challenge of 
designing and supporting sophisticated 16 and 32-bit 
supermicro systems. This is the time to join our 
expanding staff of talented profesionals on the outskirts 
of Silicon Valley and reap the rewards of a company 
whose sales and revenues have nearly doubled over 
the past year. 
We encourage professionals with at least 2 years industry experience to inquire about one of 
the following opportunities. 

Staff Engineers 

• New Product Architectures 
• Controllers; Software Development 

— New Products 

Sr. Software Logic Design 
Engineer 

• Micro-code/Firmware Diagnostics 

Sales Engineer/Asia Pacific 
• Campbell based 
• Technical Support 
• UNIX OS 

Course Developer/Instructor 
• UNIX/Data Communication 
• Maintenance/Repair instruction on 

microsystem equipment 

Product Marketing Managers 
• LAN/Communications 
• International 

Send your resume in confidence to 
Professional Employment, Dept. 
UR, ZILOG, Inc., 1315 Dell Avenue, 
Campbell, CA 95008. 

Equal opportunity employer. 

Software Development 
Engineers/UNIX, “C” 
• CAD 
• Compiler Design 
• Operating Systems/Kernels 

Sr. Technical Support 
Engineers/Software 
• UNIX (C) 

• Communications-2780/3780, X.25, 
Ethernet 

• FORTRAN, BASIC, COBOL, Pascal, 
Assembler 

Sr. Design Engineers 
• 16/32-bit Computer System 
• UNIX-based System 
• Logic Design (Gate Array) 

Zilog 
an affiliate of 
ej^on Corporation 

UNIX is a trademark of Bell Labs. 



HOW IT WORKS 
The overall Adam Walsh Center 

RDBMS is named CHILD. In the 
CHILD data base are a number of 
tables, or separate data files. One of 
these is named CALLIN, which is a 
master file of all persons who 
responded. The next level “down” is 
a set of files named CALLIN1, 
CALLIN2, and so on, which are 
temporary files that hold the input 
of the volunteers. The volunteer can 
access those numbered CALLIN 
files, but not the main file. Their 
input is screened and refined, then 
put into the table named CALLIN. 
The master file is made up of more 
than 3,000 names with about 200 
characters per record. 

Similarily, a set of files called 
DONOR1, DONOR2, etc., holds 
pertinent information on persons 
who have fulfilled their pledges or 
who mailed contributions directly to 
a Post Office Box number that was 
provided during the telecast. As 

The phones were 
busy for 72 hours 

after the broadcast 
and logged more 
than 6,000 calls. 

with the CALLIN files, the volun¬ 
teers only have access to temporary 
files named DONOR1, DONOR2, 
etc. while the Adam Walsh Center 
staff has access to the main 
program, DONOR. 

Built into the entire system are 
a set of shell scripts (macros) that 
perform various manipulations on 
the data to give the Walsh Center 
directors an overview of pledges 
fulfilled and outstanding, persons 
who simply called for more informa¬ 
tion, and various other compilations 
of the data. 
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HOW THE DATA IS USED 
The data in this base was used 

in a number of ways. The first was 
to acknowledge donations by 
generating mailing labels for “thank 
you” letters. The second use was to 
verify pledges and follow up on 
collection of those pledges. 

The internal function capability 
of UTX to sort and print in a variety 
of formats made writing the mailing 
label programs relatively simple. 
Additionally, the UTX capability for 
macro generation of programs made 
modification easy. On many data 
base systems, putting together a 
simple macro to manipulate the base 
in new ways involves learning an 
entirely new programming lan¬ 
guage. A good example of how easy 
it is with the UTX/Mistress program 
was a request from the Walsh Center 
to give them a listing of donors who 
had contributed more than $100, 
along with pertinent address 
information. It was a simple matter 
to generate the macro to do that. 

Some macros, such as the one to 
show the tables in the file CALLIN, 
are only one line of code: “show db’ . 
Other macros, such as the one to 
print mailing labels, are very 
complex. Yet even there, the power 
of the UTX operating system is 
apparent. One part of the mailing 
label table asks that the program 
“sort by ZIP.” The Mistress data 
base software knows that UTX 
contains powerful sort commands 
and invokes those commands in a 
manner that is completely trans¬ 
parent to the user when it sees the 
command “sort by ZIP.” Using the 
data base in new ways by creating 
new macro, or shell script, 
commands is as fast and easy as the 
entry process. 

Still another use for the data 
base is in analysis of respondents 
and their locations. Parilla said, 
“The Adam Walsh Center is 
becoming a national organization, 
growing from its roots here in 
Florida. By analyzing the data and 

the sources of interest as indicated 
by pledges, mail contributions, and 
requests for information, we 

The ease of use of 
the data base 

program was the 
key factor. 

received guidance as to what areas 
would be receptive to working with 
our organization.” 

Parilla pointed out that analysis 
of the pledge and mail data indicated 
that Houston-area response was 
among the heaviest in the country. 
As a result, Houston is being 
considered for early establishment of 
a regional Adam Walsh Center. 
Without the computer-assisted 
analysis, the need for a center in the 
Texas metropolis may not have been 
recognized, Parilla said. 

Parilla continued, “With this 
solid base of known and interested 
persons, we can recruit local 
residents to help in the expansion of 
the program, as well as include them 
in future fund-raising efforts.” 

IMPORTANCE TO FUTURE 

The importance of this fund¬ 
raising effort to the Adam Walsh 
Center is underscored by Parilla, 
who said, “The Center initially was 
funded in part by the money the 
Walshes received from the makers of 
the docu-drama. They turned over 
the entire amount to the Center. The 
donations received as a result of the 
broadcast will allows the Center to 
continue its vital work.” 

Among the projects in which the 
Adam Walsh Center has been 
involved is the Federal Missing 
Children Act, which mandates police 
agencies to list missing children on 
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High Performance UNIX™ Program 
for the IBM Series/1. 

SERIX provides lower software costs plus these 
outstanding advantages: 

A long term avenue for growth 
• AT&T licensed UNIX Program — The Coming Standard 
• Software portability 
• Access to a large, growing software base 
• Real-time extensions 

Increased programmer productivity 
• Programmer’s workbench 
• Large set of utilities 
• Hierarchical file structure 
• Synchronous, asynchronous and delayed processes 

Delivers more power from the Series/1 
• Optimizing C compiler uses native code features 
• All code reentrant 
• Swapping — multiple concurrent users 
• Addresses the full megabyte of memory on the 4956 

processor 
• Disk interleaving capability 

Included subsystems: 
• Networking 
• Electronic Mail 
• Word Processing 
• Resource Accounting 

Optional systems: 
• COBOL and other languages 
• EDX-to-SERIX conversion package 
• Database 
• Spreadsheet 
• SNA Communication 
• The vi visual editor 

CMI Corporation is an IBM Master VAR. Leasing and other 
financial arrangements available. 
Contact CMI for more information: 

CMI@ 
A Torchmark Company 

UNIX is a trademark of Bell Laboratories 

SERIX was developed by COSI exclusively for CMI. 

2600 Telegraph Rd., P.O. Box 2026 
Bloomfield Hills, Michigan 48303-2026 
TWX/TELEX: 810-232-1667 CMI CORP. TRMI 
(313) 456-0000 



Volunteer answering phone during telethon. 

Decision 

makers 

wouldn’t be 

without 

AIM 

BENCHMARKS* 

For UNIX* 

Systems 

AIM BENCHMARKS-The 
industry standard for UNIX 
Systems measurement 

In use by over 100 leaders 
worldwide^ 

"to make their UNIX system 
purchase decision 

"to fine-tune UNIX System 
performance 

"to compare competitive 
UNIX systems 

"to evaluate UNIX product 
improvements 

AIM BENCHMARK’S nine 
distinct tests measure any UNIX 
system including Version 7, 
System III, System V, and Xenix. 

AIM TECHNOLOGY 
3333 Bowers Avenue, Suite 199 

Santa Clara, CA 95051 
(408) 727-3711 

Telex 705404 
Circle No. 17 on Inquiry Card 

•AIM BENCHMARK is a trademark of AIM Technology 
•UNIX is a trademark of AT&T Bell Laboratories 

the FBI computer network. Other 
projects include fingerprinting of 

children for identification purposes, 

and educating children about the 
potential dangers of strangers 
through the schools in the Safety 

with Strangers program. Still 
another Adam Walsh Center project 

is a court monitoring system using 
trained court observers in cases of 

child molestation and other child 

abuse. 
Dennis Abbott, Executive 

Director of the Adam Walsh Center, 

said, “The Center is extremely 

grateful to Gould for providing us 
with the technology and expertise to 
collect and manipulate this data. 

Without their assistance, we would 
never have been able to handle this 
great mass of information in any 

efficient way. As a direct result of 
Gould’s help we were able to make 

prompt contact with the thousands 
of people all over the country who 
responded to our campaign.” 

The data base probably could 

have been done in a number of ways, 

using other operating systems and 

languages. But there is no doubt 
that using UTX and the program 
developed under the “Mistress” 
program made it as simple, fool¬ 
proof, and efficient as possible. 

Putting it most simply, UNIX- 

based operating systems and 

packages on the system are intended 
to be convenient for the user. When 
one combines that convenience with 
third-party software which takes 

advantage of the ease of use and the 

internal capabilities of UNIX-based 

operating systems, you have a very 
flexible, powerful, friendly combina¬ 
tion, as in this application for the 

Adam Walsh Center. 

ABOUT THE AUTHOR 

Robert R. Thibodeau is the Senior 
Marketing Communications special¬ 

ist for Gould, Inc. He also partici¬ 
pated as a volunteer in the telethon 

and is the contact person for all 

volunteers. ■ 
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PART TWO: 
LIVING WITH COHERENT 

by Les Hancock 

I’ve been living with COHERENT for the last six 
months. I used it to write the first half of this review, 
and I’m using it now to apologize for missing the last 
issue with this half. Truth is, I felt I hadn’t leaned on 
the product hard enough. I couldn’t seem to make it 
misbehave. Waiting two more months gave me time to 
rattle the tiger’s cage, but it wasn’t much fun — the 
system never lost its temper. I'm afraid this review 
makes pretty dull reading. My original impressions were 
confirmed: COHERENT’s a solid product, well 
documented and nicely matched to the IBM PC. A few 
tools and texts are missing, but they’re promised for the 
near future. Otherwise COHERENT did everything I 
asked, with no fuss and no surprises. 

Readers of Part One (UNIX REVIEW, 
December/January 1983) will recall that I wound up 
running COHERENT multiuser on a PC/XT with 256K 
RAM and a ten-megabyte hard disk. Good 
documentation made it easy to configure. There was a 
little trouble about mounting and unmounting file 
systems, but I got around that by following a strict 
shutdown discipline. A smart modem from U.S. 
Robotics turned the PC’s serial port into a dial-up line, 
and the system ran fairly well with two users. In fact 
it ran perfectly — except when it didn’t run at all. If 
I began to fit pipes, or tried to shell a long script with 
pattern-matching utilities like awk or sed or grep, 
COHERENT would abort the task with the message out 

of memory in exec. For example, this little routine, 

PRODUCT REVIEW 
Product: COHERENT for the IBM PC, version 2.3+ 
($500) 
Manufacturer: Mark Williams Company 
1430 West Wrightwood Avenue 
Chicago, Illinois 60614 
(312) 472-6659 

meant to find entries in a catalog of phonograph records, 
always blew up: 

grep “$1” recordings | sort j uniq | 
awk -F\; ’{printf‘%s\n\t%s\n”, $1, $2”}’ 

Even I could diagnose the symptoms. COHERENT 2.3 
keeps 93 K bytes of core to itself, and a command 
sequence like grep \ sort | uniq \ awk puts heavy demands 
on memory. 256K just wasn’t enough. 

Everybody says memory’s cheap, and for once 
everybody’s right: $256 brought me up to 512K, and 
that put an end to the problem. Bill Lederer, General 

Apparently COHERENT'S m4 

is the real thing, or at least 

a proper subset. 

Manager at Mark Williams, says he routinely runs three 
users in that much memory. I certainly had no trouble 
running two. You can fit two users into 256K, if they 
run small jobs that don’t load the system — and you 
can raise a family on a teacher’s salary, too, if you like 
a lot of roughage in your diet. For serious work go to 
512K. 

Administering COHERENT hasn’t given me any 
trouble. Because the PC’s processor doesn’t feature 
memory protection, and the only backup medium 
available is the single minifloppy, I was a little 
apprehensive about being solo operator and system 
administrator. But the dump program made it easy to 
do incremental saves, and so far I’ve always been able 
to recover from crashes with icheck -s and dcheck -s. At 
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one point the IBM’s Seagate disk developed a couple 
of trouble spots. COHERENT’s bad command handily 
put them on a bad-block list; files are written around 
them and I don’t have to give the matter any more 
thought. 

COMPATIBILITY 

COHERENT is supposed to be compatible with the 
Seventh Edition of UNIX. Of course Mark Williams 
wants to make it easy to port UNIX applications to 
COHERENT and vice-versa, so a lot of work has gone 
into matching the UNIX system calls. At the command 
level the issue’s not as urgent, and in a few cases 
COHERENT’s command syntax or functionality 
doesn’t quite follow the model. For instance, COHER¬ 
ENT’s version of ed won’t allow you to give the 
command 50,60 w filel, with blanks separating the 50,60 
range from the w. Nor can you enter 50, 60w filel. You 
have to type 50,60w filel. This isn’t accidental, though. 
It’s meant to let you stack up ed commands, so that a 

The idea is to let you step 

through your program and 

debug it in terms of the 

“source code”, not load 

modules or core dumps. 

line like 50,60wq filel can be used to write lines 50 
through 60 to filel, then quit. The only way to parse 
that was to forbid constructions like 50,60 w filel. 

Well — yes and no. There’s a philosophical problem 
here. Certainly there’s room for improvement in some 
UNIX tools, and I hate sacred cows as much as any 
other child of the sixties. But I confess to being a little 
shocked at this free-and-easy attitude towards ed. 
What’s the old catch phrase? “You’re either on the bus 
or off the bus.’’ I don’t see why Mark Williams was in 
such a hurry to get off at this stop. 

Happily the point’s almost academic. COHERENT 
seldom strays from the true path — ed is the exception, 
not the rule. And where there s a variation there s 
generally a reason for it. 

Perhaps we can build a hierarchy here. Compatibil¬ 
ity is most important at the system-call level, where a 
hundred-percent match should make it possible to move 
C-based applications from UNIX to COHERENT 
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merely by recompiling them. Compatibility is least 
important at the interactive command level, where the 
user can adjust to minor differences as they occur. (E.g., 
by typing 50,60w instead of 50, 60 w.) Between these 
extremes live programs like lex, awk, sed, m4 and the 
shell interpreter — programming tools that aren’t often 
run in the command mode. The syntax and behavior of 
these programs should match the UNIX standard as 
closely as possible, but small differences aren’t 
disastrous, since they’re easy to find and accomodate. 
After all, some such adjustments usually have to be 
made when you go from one edition of UNIX to another, 
or from machine a to the same edition running on 
machine b. 

I don’t have access to a running instance of UNIX 
7, so I wasn’t able to test COHERENT’s UNIX 
compatibility as thoroughly as I’d like. In particular I 
couldn’t try the system calls head-to-head, though a 
close reading of UNIX and COHERENT manuals 
shows that they should be the same. To try the 
compliance of the programming tools I ran examples 
from two new books on UNIX, The UNIX System by 
S.R. Bourne (of the Bourne shell) and The UNIX 

Programming Environment by Brian Kernighan and 
Rob Pike. (Let me say parenthetically that I find 
Kernighan and Pike’s book the best guide to date for 
UNIX programmers. One complaint: Augustus de 
Morgan’s flea verse, quoted on page 18, is a pet hate 
of mine. I prefer the original doggerel by Jonathan 
Swift.) 

Bourne illustrates his chapter on “data 
manipulation tools” with a program that exercises the 
UNIX shell, lex, the C compiler, and the makefile utility; 
Kernighan and Pike’s chapter on filters calls on grep, 
sed and awk, and their “Program Development” section 
includes excellent illustrations of yacc. In general 
COHERENT ran these examples as printed. Differences 
were very minor — COHERENT’s version of lex doesn’t 
define yylineno, and its awk apparently doesn’t support 
functions like cos and sin, and you can’t double a yacc 
stack using K&P’s notation — things like that. Such 
small differences seem trivial to me; at least I had no 
trouble making the changes necessary to run the 
examples. 

It was easy to test the m4 macro preprocessor, 
though neither Bourne nor K&P deal with it. rubik, a 
rubik’s-cube game that comes with COHERENT, is a 
tiny tour de force written entirely in m4 macros. I 
shipped it over the phone lines to a UNIX V installation 
and ran it there without any trouble at all. Apparently 
COHERENT’s m4 is the real thing, or at least a proper 
subset. 

COHERENT’s shell seems identical to the shell S.R. 
Bourne wrote for UNIX 7, which means there’s no true 
comment syntax. You have to use the: operator followed 
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INTRODUCING 
YOUR WINDOW 
TO THE FUTURE. 

one program w e one or more are com- 

The highly sophisticated 5620 asyn¬ 
chronous terminal is indicative of what you’ll 
be working with in the future, as well as what 
you can expect from Teletype Corporation. 
It’s a low-cost, dot-mapped, UNIX*-based 
terminal that offers a good value in switched 
or point-to-point private line environments. 

What’s most impressive about the 
5620 is its unique capability to divide the 
display into multiple “windows” of varying 

red “Mouse” lets you 
easily create and 

control the win¬ 
dows. And 
because the 

host views each 
window as a separate 
terminal, several 
functions can be in 
process on the 

5620 at once. For exam¬ 
ple, a programmer can work on 

Me one or 

run programs independent of the host. 

, . , i r, tt While the 5620 is a programmer’s dream, it’s also a valuable 
business tool. It can be used to compare and contrast multiple business situations or cases simul¬ 
taneously; to develop one case while one or more are being executed; or to examine two sets of files 
from more than one data base side by side. 

You’ll enjoy extremely high resolution no matter how much you put on the screen. The dot- 
mapped display boasts 100 dots per inch resolution on a 15 inch diagonal monitor. You can address a 

bemadewkh t0het“Mousl’n, ^ y0U M ^abilities.Line drawings and tracings can 

Although the 5620 is complex, it’s not difficult to operate. You can use the “Mouse” to control 
terminal functions through a series of user-friendly menus. There’s also a full complement of ergonomic 
features like a low-profile keyboard that’s light enough to rest in your lap, a high resolution screen with 
brightness control, and a special faceplate to reduce glare. 

Of course, you can count on our established nationwide service organization for prompt service 
If you want to know what the future holds, take a look at our 5620. Its windows make it easy to ’ 

see what s in store for Teletype Corporation and you. For more information, write Teletype Corporation 
5555 Touhy Ave., Dept. 3223-00, Skokie, IL 60077. Or call 1800 323-1229, Extension 615 

■"UNIX is a trademark of Bell Telephone Laboratories, Inc. 
“Teletype" is a registered trademark and 
service mark of Teletype Corporation. TEIETYPE:VALUE SETS US APART. 

Q&P AT&T 
Teletype Corporation 



Listing 2 

by the comment string. So you can’t put comments just 
anywhere in a shell script, which is bothersome. Here s 
a case where I wouldn’t have minded a little creative 
cheating on compatibility; the comment operator # 

would be welcome. 
COHERENT adds a few utilities that stock UNIX 

doesn’t have. Some of these are PC-oriented; others are 
popular extensions like the cpdir command that copies 
a whole directory hierarchy. There’s no room to discuss 
these additions here; in my opinion they don’t make 
COHERENT top-heavy or mar its UNIX-like character. 

DOCUMENTATION 

The following documents were delivered with 
COHERENT 2.3: 

BC Calculator Language: A Tutorial (32 pp) 
COHERENT Administrator s Guide (73 pp, index) 
COHERENT Assembler Reference Manual (35 pp) 

COHERENT Command Manual (192 pp, index) 
COHERENT on the IBM PC (31 pp) 
COHERENT System Manual (176 pp, index) 
ed Interactive Editor Tutorial (69 pp, index) 
Introduction to the COHERENT System (111 pp, index) 
lex — Lexical Generator: a Tutorial (34 pp) 
m4 Macro Processor User's Manual (14 pp) 
MWC86 User's Manual (60 pp, index) 
nroff Text Processor Tutorial (64 pp) 
sh Shell Command Language Tutorial (32 pp, index) 

These are very good manuals, nicely tuned to the level 
of the product. The reference material never falls below 
the UNIX standard and often rises above it. The 
tutorials and introductory material seem to be written 
for intelligent readers who, probably without prior 
experience, find themselves faced with the job of setting 
up and maintaining a multiuser operating system. Even 
if you’re new to computers, you should have little 
trouble going from COHERENT on the IBM PC to the 
Introduction to the COHERENT System and thence to 
the Command Manual and the Administrator's Guide, 
and so on to whatever other text suits your special 
needs. 

I like the tone of the manuals. It’s crisp but not too 
dry, friendly but not impertinent, and only occasionally 
(as in the nroff tutorial) a little cute. I got the impression 
that the writers knew more words than they used. 

In literary matters it’s better to show than tell, so 
take a look at Listing 2, a sample page from the 
Introduction to the COHERENT System. (In Part One 
of this review another sample, headed BOOTING 
COHERENT, was accidentally run into my text. Sorry: 
it should’ve been labeled “Listing 1.” That example and 
the one given here are copyright Mark Williams 
Company.) 

Good documentation, but not quite complete. There 
are tutorials for nroff, lex and sh, but no reference 
manuals, and there’s no documentation at all for awk 
and yacc. When I put this to Bill Lederer he said that 
awk and yacc will be documented for COHERENT 2.4, 
and that there are plans for an nroff reference and a 
more thorough sh tutorial. The feeling that something’s 
missing is always annoying, of course, but I can see how 
Mark Williams’ priorities run: mighty few COHERENT 
customers will be using yacc, and those who do can learn 
about it elsewhere — in The UNIX Programming 
Environment, for instance. 

The manuals as I received them are well organized 
and legible, but not elegant. They’re offset from nroff 
typescript on three-hole-punched 8.5 x 11 stock. 
Typeset manuals in standard IBM format are now in 
production and should be available soon. Listing 2 is a 
preview of the new format. 
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AMONG THE MISSING 

Three tools I was hoping to find in COHERENT 
weren’t there: a communications utility, a screen editor, 
and an MS-DOS emulator. 

COHERENT handles incoming dial-ups beautifully, 
but there’s no way for users to dial out to another 
system. In UNIX 7, uucp transfers data back and forth 
between computers. Mark Williams has a version of 
uucp under development, but it won’t be ready in time 
for COHERENT 2.4, which is in beta test at this 
writing. When it does become available, it will move 
data between COHERENT systems or between 
COHERENT and UNIX. 

UNIX 7 doesn’t offer a screen editor, but most 
installations put up Berkeley’s vi or MIT’s emacs or 
something home-brewed. Mark Williams has two screen 
editors under test, one imitating emacs and one vaguely 
like vi; they’ll probably be bundled with 2.4. Personally 
I’m happy with ed, which I use in preference to vi on 
UNIX. 

As I explained in the first half of this article, 
COHERENT partitions the XT’s hard disk into three 
file systems. Unfortunately it doesn’t provide for an MS- 
DOS partition, so the only way to run MS-DOS is via 
the single floppy drive. That serves most needs well 
enough, especially since COHERENT includes a nice 
facility for reading from and writing to MS-DOS 
floppies. Still, it’s irksome to know that you can’t run 
an MS-DOS application without shutting down 
COHERENT. What’s wanted is an emulator, and here 
again Mark Williams has one in the works. No firm 
release date has been set, though, and the initial release 
of 2.4 won’t include it. Expect it later this year. 

UNIX and systems based on UNIX are notoriously 
short on applications software, and COHERENT’s no 
exception. However, I’m told that quite a few packages 
are being developed or in test. Among them are the big 
three that everybody wants: a word processor, a 
spreadsheet and a data base manager. 

TEXT HANDLING 

UNIX has always been used to create and format 
documents — in fact its inventors got funding by 
describing early UNIX as a text-processing system. The 
cornerstones supporting its text-handling features are 
nroff and troff, now somewhat overgrown by spelling 
checkers, equation shapers, table makers, memo 
generators, style rectifiers and sexism detectors. 
COHERENT offers only nroff, with the -ms macro 
package. 

Mark Williams’ nroff produces the kind of output 
needed to drive a letter-quality printer, like the Diablo 
or Qume. But the PC comes with a dot-matrix printer 
(typically an Epson MX80) whose control sequences are 
different. To send nroff’d copy to that printer you have 

to filter it through the COHERENT utility called epson. 
The command line is simple: nroff text | epson. However, 
I have an IBM “graphics” printer which can’t handle 
the italic font generated by epson. I wrote a quick filter 
in C to replace the italics with underlining, and told 
Mark Williams about the problem. If you have the 
graphics printer and want to use it with nroff, maybe 
you should ask Mark Williams how things stand before 
ordering COHERENT. The fix is trivial, and I suppose 
they’ll add it as an option to epson or as a separate 
utility. 

I’ve used nroff heavily over the trial period. It 
works fine, but I do have a nit to pick. Compare the two 
examples in Listing 3. The first comes from 
COHERENT’s nroff, the second from a UNIX 
installation. Input was identical. The blanks have been 
turned into periods. 

But.it.will.be.argued.by..some..that..Francis 

Bacon...had...not...the..time..to..write..the 

Shakespeare.PI ays; .that.he.was.too.busy. .with 

politics,.philosophy,.law.and.statesmanship. 

But.it..will.be..argued.by.some..that.Francis 

Bacon...had..not..the...time..to...write..the 

Shakespeare.Plays;.that..he.was.too.busy.with 

politics, .philosophy, .1 aw.and.statesmanship. 

LISTING 3 

To justify the lines it’s necessary to put more than 
a single blank between some words. UNIX follows the 
simple and satisfying pattern recommended by 
Kernighan and P.J. Plauger in their book Software 
Tools: in the first line put the extra blanks between 
words starting from the right margin, then in the next 
line start from the left margin, and keep on alternating 
that way. On the other hand, COHERENT’s nroff uses 
no pattern that I can find. The pleonastic blanks seem 
to be put in at random, and the result isn’t pleasing to 
my eye. 

COHERENT’s spelling checker was left out of the 
PC version to save disk space. (The same is true for 
man.) According to the release notes spell (and man) will 
eventually be made available “as options.” 

THE C COMPILER 

Mark Williams’ 8086/88 C compiler is sold 
separately as MWC86. In MS-DOS format it costs $500 
— but it’s bundled with COHERENT. It’s certainly one 
of the best C compilers available for the PC, and 
deserves a product review to itself. Briefly, it has the 
heft and loft of a professional product — I mean one 
designed to earn a living through hard and continual use. 
It offers all the features defined in Appendix A of 
Kernighan and Ritchie’s standard text. The C 
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See 
Software. 

Dick is a programmer. Dick is bored. 
Harried. Overworked. Dick struggles 
with tedious 
trace 
chores 
and 

debugging 
routines. Non¬ 

existent documen¬ 
tation. Hidden bugs. Dick 

is four months behind schedule 
as a result. And customers are 

angry when bugs slip through. They 
yell and make Dick upset. They 

Dick dreams of a different sort of 
life. Where he’s a programmer hero. 
Entertained by his work. Admired for 
his skill. Rewarded for his performance. 
Now his dreams can come true. 

See 
Software 
Run. 

Jane is a happy programmer. She 
uses ANIMATOR.™ It’s a unique VISUAL 
PROGRAMMING™ aid for MICRO FOCUS™ 
COBOL: It runs on Jane’s friendly micro¬ 
computer. It makes child’s play of test and 
debugging tasks. 

With ANIMATOR Jane sees a picture 
of the program explaining itself. In live 
action. In real time. In COBOL source 
code. As ANIMATOR displays the program 
listing, the cursor tracks the exact exe¬ 
cution path. Including subroutine branches. 

See us at 
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The view is precise. Compact. Unambiguous. 
Jane can have the program run fast. 

Or slow. Or stop it. All at the touch of 
a key. This makes it easy to spot problems. 
Insert fixes. Set breakpoints. Examine 
details. Instantly. Because of ANIMATOR’S 
sophisticated debugging commands. 

ANIMATOR gives Jane more freedom 
to innovate too. Her programs are best 
sellers. They’re delivered on time. With no 
hidden bugs. Jane’s boss likes this about 
Jane. Because he doesn’t like customers to 
yell at him. 

Run, 
Software, 
Run! 
This software vendor just went 
public. Because he doubled productivity. 
Eliminated bugs. Cut costs. Compressed 

development cycles. Produced terrific 
applications. Beat the competition to the 
market. And customers don’t yell at him 
anymore. All thanks to ANIMATOR. 

See ANIMATOR now. 
Let ANIMATOR help speed your 

applications to market. ANIMATOR makes 
COBOL programs easy to comprehend. 
Fun to develop. A snap to maintain. With¬ 
out the drudgery, you’ll be happier. 
You’ll do better work. In record time. This 
will make you richer. Faster. And your 
customers will stand up and cheer. 

Write or call for a demo. Or detailed 
information. Right now. 

MICRO FOCUS 
2465 East Bayshore Road, Suite 400 
Palo Alto, CA 94303 
(415) 856-4161 

© 1984 Micro Focus. Ltd. All Rights Reserved. 

LEVEL II COBOL. ANIMATOR. VISUAL PROGRAMMING. MICRO FOCUS and the 
MICRO FOCUS Logo are trademarks of Micro Focus Ltd. 

To: Micro Focus 
2465 E. Bayshore Rd., Suite 400 
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Programming Language, with a few extensions. (It 
supports the popular data-type extensions void and 
enum, as well as direct structure assignment. Static data 
may be declared readonly. Names have up to 39 
significant characters. Bit fields are implemented in 
types shorter than int.) 

MWC86 can generate code for both the small and 
large 8086 memory models. The small model is used by 
default, since it generates a quicker and smaller 
program. Under its rules your program has 64K bytes 
for executable code and another 64K bytes for data. The 
large model, invoked by a cc switch, gives you access 
to the full address space of the 8086, with 32-bit 
pointers. The runtime library works with both models 
and is very complete, even including such esoterica as 
setjmp and longjmp. A few libc routines from UNIX 7 
are missing (but will you really miss the log gamma 
function?); however, that loss is more than balanced by 
new routines for pattern matching, Shell sorting and 
such. (Strangely, ecvt is present but not accounted for 
— it works but doesn’t appear in the manuals.) 

I was sorry to see that COHERENT doesn’t offer 
a version of the syntax checker lint. However, the 
compiler itself prints a number of lint-ish warning 

In microcomputers 
today, UniSoft sets the 
standard. 

AT&T has recently been advertising that their UNIX™ operating 
system will be the standard OS for microcomputers. That's true. 
But if you want AT&T’s UNIX software on micros today, talk to 
UniSoft Systems. 

UniSoft has been delivering AT&T’s UNIX adapted for 68000-based 
microcomputers for two years. More than 50 different computer 
systems run the UniSoft software, UniPlus+.™ At each Bell release 
level, all these systems are object code compatible. This means that 
applications software developed on any UniPlus+ system will work on 
any other. This is where software portability pays off. 

UniSoft enhances Bell’s vanilla UNIX with the best features from 
the Berkeley BSD research version of the UNIX operating system. 
IP/TCP networking, record and file locking, and virtual memory from 
UniSoft turn UNIX into a commercial product. All this added value is 
still Bell-compatible. 

Don’t wait six months to get System V running on your hardware. 
UniSoft’s customers can ship it now. 

If you’re building or selling a 68000-based UNIX system, your 
operating system should come from UniSoft Systems, the UNIX 
experts. 

SYSTEMS 

739 Allston Way, Berkeley, CA 94710 
(415) 644-1230 • TWX II 910 366-2145 

UUCP ucbvaxlunisoftlunisoft 
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messages, of which my favorite is construction not in 

Kernighan and Ritchie. Sadder still, the execution 
profiler prof, available for other machines under 
COHERENT, hasn’t been adapted to the PC; it’s 
promised for a future release. 

Also coming soon is a symbolic debugger along the 
lines of UNIX’s sdb. The idea is to let you step through 
your program and debug it in terms of the source code, 
not load modules or core dumps. Those who’ve had a 
chance to try a source-code debugger know how useful 
even a poor one can be — it cuts development time by 
a big factor. And the long prerelease description Mark 
Williams sent me makes their debugger sound very good 
indeed. It frames information in four windows — source 
code, data, standard output and breakpoint log. If this 
product works as promised, COHERENT-based 
programmers will be able to crank out finished software 
in a fraction of the time it takes to write it now. (Again, 
I can’t name a date. Before it’s made available for 
COHERENT, the debugger will be shipped with the MS- 
DOS stand-alone version of MWC86.) 

The MWC86 Users Manual is excellent, but it’s 
devoted strictly to the compiler and the C library per 

se. A knowledge of the C language is taken for granted. 

BENCHMARKS 
Benchmarks, especially the quickies given here, 

should be taken with a grain of salt. But they’re useful 
in a gross way, and these show that COHERENT and 
its C compiler are no slowpokes. 

A simple benchmark I use to compare varieties of 
UNIX simply calls getpid( ) ten thousand times. In a 
review of XENIX running on Sritek’s 8MHz 68000 
(UNIX REVIEW, October/November 1983), I timed the 
68000 at 4.3 cpu seconds and a PDP-11/70 with UNIX 
V at 2.5 sec. The same job takes 12.9 cpu seconds to 
run under COHERENT. As for the C compiler, I used 
the familiar Sieve-of-Eratosthenes program (BYTE for 
January 1983) to benchmark MWC86 against the 
XENIX 68000 C, the 11/70 UNIX C, and Marc deSmet’s 
C88 (run under MS-DOS). Here are the results: 

exec time compile time 

MWC86 
MCW86 with 

11.5 17.5 

register 6.5 17.5 

C88 11.5 — 

68000 XENIX 5.9 8.3 
11/70 UNIX 3.2 5.2 

“Compile time” is actually compilation + assembly + 
link time. That measurement’s omitted for C88 because 
I had to compile it from the PC’s floppy disk, so the 
times aren’t comparable. Notice how the use of register 
variables sped MWC86 through the loops. C88’s time 
was the same with or without registers. 

I haven’t had a chance to put other PC-based 
versions of UNIX or C to this test, but the numbers bear 



out my feeling about COHERENT’s speed. Despite the 
PC’s slow disk, my two-user COHERENT often turns 
jobs around as fast as the PDP-11/70 I use in the 
workaday world. 

All times shown above are user + sys, except the 
figure for C88, which was clocked from start of execution 
to completion. 

WHY BUY COHERENT? 
There are two ways to approach the job of putting 

UNIX on the PC. The first is to do a straight port: buy 
the right to use Western Electric source code, recompile 
it into 8086 instructions and make whatever 
enhancements or deletions seem necessary to fit UNIX 
into the new environment. COHERENT’s competitors 
VENIX and XENIX have followed that line of action. 
The other is to rewrite UNIX from first principles. 
That’s the direction taken by COHERENT itself. There 
are advantages and disadvantages on both sides. 

The first approach has the big advantage of 
continuity with UNIX. Not only are system calls 
compatible, the tools and commands have the syntax 
of the UNIX being ported. And the internals are the 
same. Maybe you’ve paid dearly to build a staff of 
system people who literally know UNIX inside out, and 
maybe they’ve written lots of software that makes 
assumptions about file formats and magic numbers. Or 
maybe you’ve decided to write yet another book about 
UNIX, and want a system that’s guaranteed to behave 
exactly the way UNIX behaves, for better or for worse, 
so you can check your facts and run your examples. Or 
maybe you’re going to sell hands-on UNIX training. In 
cases like these you’ll want to stay as close to the 
original code as possible. 

But most individual users don’t have to worry about 
that kind of thing. If you aren’t responsible for a big 
installation with lots of UNIX-trained personnel, and 
if you haven’t invested a great deal of money in UNIX- 
based applications that must be used as is, you may be 
better off with a UNIX look-alike. 

COHERENT has all the advantages associated 
with good look-alikes. To begin with, it really was 
written from first principles. It has a quality of rightness 
that’s hard to quantify, but which many UNIX 
connoisseurs will savor. UNIX has put on weight over 
the years; it’s no longer the slender, agile, tight 
operating system I remember from the seventies. 
COHERENT still has much of that small-system feel, 
in the good sense of multum in parvo — you get a lot 
from a little. I don’t like a system that sits heavy. That’s 
my bias, and I admit it pleased me to hear Bill Lederer 
say the same. 

Another point in favor of COHERENT is the fact 
that the code belongs to Mark Williams. If you have 
problems, call Chicago. They know how their product 
works, and they’re willing to help end users. (Whether 
they’re really set up for it I can’t say. A hotline number 

would be nice.) If you’re an OEM looking to sell a 
package based on COHERENT, licensing arrangements 
are likely to be more flexible than they would be if you 
were sub-sublicensing Western’s code. 

There’s one final point to consider before you buy. 
In January IBM announced PC/IX, a UNIX System III 
port from Interactive Systems. PC/IX will be sold, 
single-user, for $900, and I expect it to become 
COHERENT’s most important rival in the PC/UNIX 
market. At the moment PC/IX is an unknown, at least 
to me: I don’t know how well it runs or how much IBM's 
support will be worth. The price is pretty high for a 
single-user system. 

As you’ve probably guessed by now, I like 
COHERENT. It works as advertised, it’s nicely 
documented, and I believe Mark Williams will support 
it properly. (True, many well-intentioned software 
houses have fallen down on support because their money 
ran out. Mark Williams Company is luckier than most 
in this regard: it belongs to the 4A-rated Embossograph 
family of companies, and should have the resources for 
long-term product development and support.) 
COHERENT’s not flawless, but the flaws I found 
weren t deep ones. It s a likeable look-alike, and gives 
good value at a good price. If you must have a purebred 
instance of UNIX, look elsewhere. But if you can settle 
for a look-alike that’s solid, and that captures the 
original UNIX spirit, have a look at COHERENT. ■ 

LOTUS 1-2-3* MOVE OVER 

QUALITY SOFTWARE 
ANNOUNCES 

Q-CALC (version 3.0) 

• spreadsheet 
• data management 
• forms processing 
• graphics 

PLUS 
it runs on UNIX 

For more information write/call 

Quality Software Products 
348 S. Clark Dr. 

Beverly Hills, CA 90211 
213-659-1590 

* Lotus 1-2-3 is a trademark of Lotus Development Corp. 
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The World’s Most 
Elegant Microprocessor 
Family Has its Own 
UNIX™ Operating 
System. 
Introducing GENIX, the best 

operating system for the 

NS 16000™ microprocessor 

family, from the company 

that knows the chip best* 

Impressive mainframe architec¬ 
ture and sophisticated high level 
language support characterize the 
NS 16000 microprocessor family. 

♦ 
GErsUX. 

EIINHX. 

Industry experts hail it as the “best 
UNIX micro!’ Now GENIX is here. 
GENIX has been elegantly tailored to 
optimize the NS 16000 architecture. 
And NS 16000 system designers have 
an operating system that’s a custom fit. 

GENIX is UNIX-and more. It 
stands to reason that our own in- 
house port of the UNIX operating 
system would capitalize on the 
unique features of the NS 16000. And 
that’s exactly what GENIX does. 

Software development tools 

function very effectively in this 

advanced environment* 

The custom match of GENIX 
with the NS 16000 architecture { 
is an obvious benefit. Besides 
providing all the proven bene¬ 
fits of the Berkeley 4.1 bsd 
version of UNIX-such as multi¬ 
programming, a hierarchical 
file structure, and over 200 
powerful utilities-GENIX adds 
value. GENIX supports true 
Demand Paged Vitual Memory and 
floating point operation. High level 
languages are also supported by an 
optimized C compiler and an 
optional, powerful Pascal compiler. 

Of course, support for the full 
range of NS 16000 advanced com¬ 
ponents is provided: CPUs, Memory 
Management Unit, Hoating Point 
Unit, Interrupt Control Unit, and 
Timing Control Unit. These com¬ 
ponents, combined with GENIX, 
provide an unbeatable integrated 

^ microcomputer solution. GENIX 
runs on the SYS 16 Development 
System and is also available now 
in source code, under license, for 
NS16000-based systems. 

Expect more from the future* 

The long-term success of a system 
depends upon its ability to expand. 
The clear migration path of fully 
implemented 32-bit architecture 
throughout the NS 16000 microproc¬ 
essor family means innovation never 
equals obsolescence. The NS 16000 
family brings the benefits of 32-bit 
architecture to 8, 16 and 32-bit 
systems to protect and optimize your 
system and software investments. 
Future 32-bit CPUs will also be 
compatible. 

And there’s more. Our UNIX 
expertise is already being applied to 
the implementation of Berkeley 4.2 
for added technical and networking 
capabilities. The generic port of 
UNIX System V is also underway. 

NS16000 
Elegance is everything. 

See it. 
See the NS 16000 family, 

featuring GENIX on the 
SYS 16 on exhibition at 
Electro, or call your local 
Field Applications Engineer 
for a demonstration. 

Talk with us. 
Call the National Sales 

Engineer near you for more 
information and the answers 
to your questions. Ask to 
meet with one of our Field 
Applications Engineers 
to discuss your specific 
application. 

Read about it. 
For more complete details re¬ 
quest the GENIX Summary. 

GENIX 
Summary 

NS 16000 and GENIX arc trademarks of National Semiconductor Corporation. 

UNIX is a trademark of AT&T Bell Laboratories. 

2 National Semiconductor 
MICROCOMPUTER SYSTEMS DIVISION 
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Vi Continued, from Page 39 

Vi" contains a glossary of the meaning or non-meaning 
of all the keys. If you don’t have this handy, and are 
in doubt about a key, just try it. Generally speaking, 
the terminal will ‘beep’ if the key is undefined. The effect 
sometimes depends on what key was previously typed, 
but you can make sure by hitting ESC first and waiting 
for a possible ‘beep’ from that, then trying the key in 
question. It might be useful to have “report=l” set 
during this exercise. 

As another example, recall from the previous article 
that in some versions of UNIX !}fmt< RETURN > will 
reformat the current paragraph (i.e., from the current 
line up to the next blank line, the next recognized macro, 
or the end of file). It could be mapped this way: 

:map AP!}fmtAM 

If you’re going to change an option often, it might 
be worth mapping that. For example, 

:map = :set list AM 
:map + :set nolist AM 

Here’s a more complicated example. The way to tell 
the text formatting program troff to italicize a word, 
say ‘thing’, is: \fIthing\fR. If you had to go through a 
file, arranging for certain words to be italicized, a 

TOWER POWER 
Give your Tower more Power! 

• DIBOLIX™ — 
DIBOL™ for 
UNIX™ 

• 80MB and 
300MB (CDC) 
cartridge disk 
subsystems 

• APL* Plus'* 

Contact: SHA Computers, Inc. 
RD#3, Box 51, Tait Road 
Saratoga Springs, NY 12866 

(518) 587-5886 
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ademarks: Tower NCR Corporation, DIBOLIX. C/DIBOL Ventures; UNIX, AT&T; 
DIBOL. Digital Equipment Corporation APL* Plus. STSC. Inc. 

convenient map would be something like: 

map m i\fl A[Ea\fRA[ 

To use this, place the cursor at the start of the word and 
type m. 

Say though, that you want to put in the italicizing 
instructions as you go along entering text. There is a 
variation of map that allows you to abbreviate in input 
mode. This variation is map!. For example, 

map! A0\fl 

map! AK\fR 

Now say that you want to italicize ‘thing’. Just 
before typing the word, type CTRL-o, and the string \f I 
will be entered. Then type ‘thing’. Finally, type CTRL- 

k, and the string \fR will be entered. You will still be 
in input mode, and can then continue entering text. 

There is another way to abbreviate while in input 
mode. This is to use the command ab. For example, if 
the word ‘UNIX’ has to appear often in a document 
you’re entering, you could go: 

:ab u UNIX 

Then whenever you type a ‘u’, preceded by a space or 
text input command, and followed by a space, an ESC, 

BASIS j\ TH€ UNIX* 
' RESOURCE C€NT€R 

• TIMESHARING 

• USER SUPPORT 

• TRAINING 

• SOFTWARE SA16S 

• CONSULTING 

• ZILOG SVSTCM SALES 

BASIS delivers Unix to the end-user market—OEM’s rely 
on us, as well. We specialize in Unix-based applications 
software for business and research. Our time-sharing 
service is a tough proving ground for hardware and 
software alike. We have carefully chosen the best 
available software for our on-line clientele—accounting, 
DBMS, spreadsheets, word processing, statistics, and 
more. We make these same application packages 
available for sale. BASIS also sells Unix-based hardware. 

Unix™ is a trademark of Bell Laboratories 
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HANDS-ON TRAINING 

Select your training medium according to the type of training you prefer and the number 
of people to be trained. 
VIDEO-BASED TRAINING . The Computer Technology Group’s Video-Based Training integrates professionally de¬ 
veloped and produced video and text material, as well as hands-on exercises, into complete training programs. 

Our courses are produced with the highest standards of video quality, applying the latest techniques of instructional design in¬ 
cluding the use of computer graphics and animation techniques to compress learning time. The students’ time is not wasted 
with the “camera at the back of the classroom” or “chalk talk” approach which is so inefficient, and often ineffective, in transfer¬ 
ring skills. 

Our Video-Based Training courses are completely self-contained, including the hardware-independent hands-on exercises. 
All you need is a video cassette player. 

Number of Modules 

COURSE Video-Based Interactive 

SEMINARS • VIDEO-BASED TRAINING • AND NOW INTERACTIVE VIDEO 

uiserub s: 
Saved.^MajljFile 

Computers at Work 

UNIX—An Executive Perspective 

PUBLIC AND IN-HOUSE SEMINARS. Both public and in-house seminars 
are offered on a wide variety of UNIX and ‘C Language subjects, including: 

UNIX Overview • UNIX Fundamentals for Non-Programmers • UNIX Fundamentals for 
Programmers • Shell as a Command Language • “C Language Programming • Shell 
Programming • Using Advanced UNIX Commands • UNIX Internals • UNIX Administra¬ 
tion • Advanced ‘C Programming Workshop • Advanced ‘C Programming Under UNIX 
• Berkeley UNIX Fundamentals and “csh” Shell. 

Call toll-free: (800) 323-UNIX 
or in IL (312) 987-4082 

310 S. Michigan Ave.. Chicago, IL 60604 

COMPUTER- 
TECHNOLOGY 

GROUP 
TM UNIX is a Trademark of Bell Laboratories Telemedia, Inc. 

UNIX Overview 6 6 

UNIX Fundamentals 15 15 

‘C Language Programming 16 16 

INTERACTIVE VIDEODISC TRAINING. Our new UNIX Videodisc Training 
Curriculum combines the benefits of our Video-Based Training with the flexibility of 
microcomputer access. Designed as a one-on-one tutor, our interactive system asses¬ 
ses the training needs of each student and dynamically tailors the training to his/her 
specific needs, thus eliminating redundant training. Through engaging exercises and 
interactive video, we are able to increase student comprehension while reducing train¬ 
ing time. 

Developed by the Computer Technology Group and Interactive Training Systems, the 
curriculum uses the latest laser videodisc technology—including IBM PC, color moni¬ 
tor and Interactive Training System Controller. 
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The most powerful UNIX™-compatible 
operating system available for the IBM PC™, 

IBM XT™ and compatibles. 

Now you can have the multi-user, multitasking 
programming capability of a mainframe on a 

microcomputer. The UNIX-compatible environ¬ 
ment of COHERENT™ lets you take C code 

developed using UNIX V7 system utilities and 
compile and run it on the IBM PC, IBM XT 

and Corona. 
COHERENT’S highly-optimized kernel lets you 

access over 145 different commands including a 
C-compiler, a text-formatter and LEX and 

YACC. Extensive hard disk and memory card 
support is available now. By the time this ad 

appears more devices and more IBM PC 
compatibles will be supported. 

The cost — far less than the cost of similar 
UNIX-based operating systems and when you 
buy COHERENT from NCI you receive all the 

documentation and technical support you need 
to operate it. 

Call or write 

Network Consulting Inc. 
Discovery Park, 

3700 Gilmore Way, Suite 110, 
Burnaby, B.C. Canada V5G 4M1 

(6041 430-3466 

COHERENT is a trade mark of Mark Williams Co. UNIX is a trade 
mark of Bell Laboratories. IBM PC and IBM XT are 

trade marks of International Business Machines Corporation. 
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or a RETURN, it will be expanded into ‘UNIX’. A slight 
disadvantage to using a single letter for such 
abbreviations is that if you have to insert or append the 
single letter ‘u\ it will still be expanded to ‘UNIX’. For 
this reason, it may be better to use two-letter or longer 
abbreviations. Abbreviation using ab is different than 
using map! - for example, :map! u UNIX would cause 
‘u’ to be expanded into UNIX whenever it was typed. 

Strings longer than one word can also be 
abbreviated this way. For example, 

:ab uos UNIX Operating System 

At times, you may want to change a map or ab 
within a vi session. The way to do this is to say, for 
example, 

:unmap , 
:unab u 

and then define your new ones. 
All of the above examples of map and ab have 

illustrated them being defined within a vi session. When 
defined this way, they stay in effect only for that 
session. If you want these types of abbreviations defined 

If options are changed 

during a vi session, these 

changes remain in effect only 

during that session. 

over a number of sessions, put them in the .exrc file in 
your home directory (without colons). They will take 
effect next time you log on, and remain in effect until 
you change your .exrc, or redefine them temporarily in 
a vi session. 

If you have the map and ab features on your version 
of vi, you should play around with them and discover 
what time-savers they can be. 

This concludes the tutorial series on vi. Not every 
feature has been discussed, but enough perhaps to 
illustrate the scope and versatility of this text editor. 
Certainly the reader who has completed this series has 
enough information to accomplish any reasonable 
editing task. Speed and efficiency will come about 
through practice. 

ABOUT THE AUTHOR 

Dan Sonnenschein is a training coordinator and consult¬ 

ant at Microtel Pacific Research, located in Burnaby, 
B.C., Canada. ■ 



puter with performance to rival even the largest 
minicomputers, then you need the IBC Ensign, 
it out performs them all. 

The Ensign is a high performance 16 bit micro¬ 
computer employing the most advanced VLSI 
techniques available along with the ultimate 
in expandability. The system features support for 
up to 32 users; up to 8M bytes of proprietary 
double bit ECC memory; over 1.000M bytes of 
SMD disk capacity; both cartridge and 9 track 
magnetic tape support; and operating system 
support for UNIX™ and OASIS-16™ 

The above features along with our exclusive multi¬ 
slave microprocessor architecture, make the En¬ 
sign a super microcomputer. The system utilizes 
two slave micro's with a 16K byte butter to handle 
all I/O. A third slave controls all disk and tape I/O. 
Another micro provides memory management 
with capabilities and speed significantly beyond 
industry standard MMU circuits. This leaves the 
68000 CPU free to process at its full instruction 
speed without any wait states. The result is a 
microcomputer that rivals the largest minicom¬ 
puters in performance and expandability. 

OEM's system integators and dealers! To find out 
more about the IBC microcomputer that outper¬ 
forms them all and the best discount schedule 
and dealer plan in the industry, please call or 
write: 

OUTSIDE THE USA WITHIN THE USA 

21592 Marilla Street 1140 36th Street, Suite 212 
Chatsworth, CA 91311 Ogden, UTAH 84403 

(213) 882-9007 TELEX NO. 215349 (801) 621-2294 

UNIX is a trademark of Bell Laboratories 
OASIS is a trademark of Phase One Systems 

IBC/ Integrated Business Computers DISTRIBUTION 
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BUYER S GUIDE TO 
HARDWARE 

PART 4 
by Rod Bailey 

The number of manufacturers 
supporting UNIX and UNIX-like 
systems now stands at over 100. The 
advent of IBM’s PC/IX on their 
PC/XT will fire the market even 
more. We expect to see most of the 
PC compatibles announcing similar 
offerings in 1984. However, the most 
significant fallout of the IBM stamp 
of approval for UNIX will be the 
rush to fill the software gap. Our 

Sun-2/120.69 

SIM.70 

Zebra 700.71 

Cadmus 9000.72 

MV 4000.73 

ERG III.74 

Silicon Valley Micro Model 5.75 

Tektronix 8561.76 

PERQ 2.77 

SBE 200.78 

CPU 32/16.79 

Uniq 23.80 

MDX 0117X.81 

Computer Consoles, Inc.82 

sources of information for this 
section are the manufacturers’ pro¬ 
motional and technical literature, a 
questionaire and phone interviews. 
The intent is to present a brief 
overview of UNIX-based computer 
systems where the operating system 
is provided and supported by the 
manufacturer. With dozens of 
vendors jockeying for position in the 
highly volatile marketplace, the 
price, software and technical specs 
are a moving target -- subject to 
change almost on a daily basis. 

After picking some candidates 
for your application, there’s still 
plenty of research needed on your 
part to obtain the most current 
technical specifications, software 
and maintenance availability, 
expansion capability, etc. For detail¬ 
ed information we have provided 
telephone numbers and mailing 
addresses of manufacturers or 
dealers. They all have excellent 
literature and helpful telephone 
support. 

Many of the machines being 
presented are scheduled for in-depth 
evaluation by our staff. If you have 
a specific computer you’d like us to 
review, please drop a line to our 
editorial office and we’ll try to 
schedule it. Meanwhile, we hope you 
enjoy our Buyer’s Guide, and enjoy 
the luxury of being a buyer in a true 
buyer’s market. 
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Sun-2/120 

MANUFACTURER 

Sun Microsystems 
2550 Garcia Ave. 
Mountain View, CA 94043 
415-960-1300 
Sun was established in 1982 as a 
full-service manufacturer of 
technical/professional 
workstations for the OEM and 
sophisticated end-user. Sun has 
delivered over 1,100 systems to 
date. Sun is committed to an 
open architecture design 
philosophy which utilizes industry 
standards for hardware and 
software (e.g., Multibus, Ethernet, 
TCP/IP, CORE, UNIX). 
HARDWARE 

Model: Sun-2/120 
Price: $16,900 
Configuration: The Sun-2/120 
includes a high-resolution display, 
9 slot Multibus cardcage (5 slots 
available for expansion), 1 MB 
memory, Ethernet interface, 
keyboard and mouse. Included in 
basic configuration is full UNIX 
4.2bsd, SunWindows, SunCore 
device independent graphics 
library, 3 compilers and 
networking software. 
First delivered: December, 1983 

Processor 

CPU: MC68010 
Cycle time: 10 MHz, no-wait-state 
Main memory: 1 MB 
Max main memory: 4 MB 
Memory management: Demand- 
paged virtual 
Secondary Storage 

Floppy disk: None 
Winchester: 42 MB, 84 MB, and 
130 MB formatted 
Winchester backup: 1/4”cartridge 
or 1/2” tape 
Console 

Sun bit-mapped display and 
keyboard standard 

Display 

Character format: 80 X 33 
Dot matrix: 12 X 20 standard 
True descenders: Yes 

Graphics 

Monochrome resolution: 1152 X 
900 
B&W (X), Green ( ), Amber ( ) 
(Color board and monitor 
optional) Color resolution: 640 X 
480 (optional) 

I/O Support 

Serial ports: 2 RS-423 
Parallel ports: None 
Ports for multiusers: up to 3 
Battery backup for clock: Yes 
Bus extension: 5 slots 
Type of bus: Multibus I 
SOFTWARE 

Operating System: UNIX 4.2 
Shell: C-Shell, Bourne 
User-friendly front-end: Yes 
Multiuser: Yes 
Max number of users: 3 
Text preparation 

Editors: ED, EX, VI 
Formatters: NROFF, TROFF, MS, 
ME 
Spell checkers: SPELL 
Communications 

Mail: MAIL, UUCP 
Networking: Arpanet standard 
remote login and file transfer 
(TELNET and FTP); 4.2bsd remote 
login, file transfer, and execution 
(RLOGIN, RCP, RSH). 
Protocols: TCP/IP, Ethernet 
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System Maintenance 

Accounting: No 
Device allocation/utilization: No 
Library/archive maintenance: Yes 
Program development 

Languages: C, Pascal, FORTRAN 
77 
Debug facilities: DBX, ADB 
Documentation 

On-line: MAN 
Hard-copy: Complete hardware 
and software documentation 
Reference card: No 
Terminal software 

Curses: Yes 
Termcap: Yes 

Other applications 

Word processing: Horizon, LEX, 
WordMarc 
Spreadsheet: C-CALC, C-CALC 
Data Base: Sun MicroINGRES, 
Mistress 
Other: Graphics packages, 
multiple window management, 
Document preparation packages, 
editors, engineering packages, 
languages, and software 
development tools. 
SALES AND SERVICE 

Dealer information: 800-821-4643 
800-821-4642 (In CA) 
Telephone support: 800-toll-free 
number 
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SIM 

MANUFACTURER 

SYDIS, Inc. 
410 East Paumeria 
San Jose, CA 95134 
408-945-1100 

Founded about 18 months ago, 
SYDIS manufactures and sells a 
high-performance office 
automation system featuring 
voice recognition, word 
processing, graphics, and 
database. The system consists of 
the SIM (System Information 
Manager)--utilizing four MC68000 
processors and substantial RAM-- 
and a number of Voice Stations 
(desk-top workstations which 
communicate with the SIM over 
normal telephone lines.) Each 
Voice Station includes a 68010 
processor and 128 KB RAM. 

HARDWARE 

Model: SIM/Voice Station 
Price: Approximately $7,000 per 
user for and entry-level system 
(OEM price) 
Configuration: SIM with 4 CPU’s, 
3.5 MB RAM, 160 MB 
Winchester, 1/2” tape, and 
SYDIX operating system 

Frist delivered: Expected Feburary, 
1984 

Processor 

CPU: MC6800 
Cycle time: 8 MFIz 
Main memory: 3.5 MB 
Max main memory: 8 MB 
Memory management: Yes, 
proprietary 

Secondary storage 

Floppy disk: None 
Winchester: 8” 80 MB 
Winchester backup: 1/2” tape 

Voice Station Console 

Detachable: Yes 
Number of programmable keys: 10 

Display 

Character format: 104 X 38 
Dot matrix: 8 X 16 True 
descenders: Yes 
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Graphics 

Monochrome resolution: 832 X 
608 B&W (X), Green (X), Amber 
(X) (all three available) 

I/O Support 

Serial ports: Each workstation 
has one RS-232C port 
Parallel ports: None 
Ports for multiusers: 16 
Battery backup for clock: No 
Bus extension: Expandable in 
16-slot increments up to 80 
Type of bus: Proprietary 

SOFTWARE 

Operating System: SYDIX (based 
on XENIX) Shell: C-Shell 
User-friendly front-end: Icons and 
directories accessible by mouse, 
keyboard, soft keys on bezel or 
telephone signals 
Multiuser: Yes 
Max number of users: 16 in 
entry-level configuration; can be 
expanded 

Text preparation 

Editors: ED, VI, integrated full- 
function word processor 
Formatters: NROFF, TROFF 
Spell checkers: SPELL 

Communications 

Mail: MAIL, UUCP 
Networking: Voice Stations 
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communicate over normal 
telephone lines 
Protocols: None 

System Maintenance 

Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 

Program development 

Languages: C, Assembler 
included 
Debug facilities: ADB 

Documentation 

On-line: HELP files 
Hard-copy: Microsoft manuals, 
user manuals 
Reference card: Yes 

Terminal software 

Curses: No 
Termcap: Yes 

Other applications 

Word processing: Included 
Spreadsheet: Included 
Data Base: Included 
Other: DESKTOP: Includes icon 
system and supports all PBX 
functions, with on-line directories 

SALES AND SERVICE 

Dealer information: 408-945-1100 
Telephone support: 408-945-1100 



Zebra 700 
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MANUFACTURER 
General Automation 
1045 So. East St., p.o. Box 4883 
Anaheim, CA 92803 
714-778-4800 

General Automation, in the 
general business applications 
business for about 16 years, 
currently has annual sales of 
about $100 million. They are 
represented in 42 different 
countries and offer two other 
Zebra models besides the 700. 

HARDWARE 
Model: 700 
Price: $9100 
Configuration: Processor unit with 
256 KB RAM, 10 MB Winchester, 
5 MB removable cartridge drive, 
and XENIX operating system 

Processor 
CPU: MC68000 
Cycle time: 8 MHz, no wait states 
Main memory: 256 KB 
Max main memory: 512 KB 
Memory management: Virtual 

Secondary storage 
Floppy disk: None 
Winchester: 10 MB 5 1/4” and 5 
MB removable cartridge 
Winchester backup: Removable 
cartridge 

Console 
Optional, 2 models 
Detachable: Yes 
Number of programmable keys: 4 
or 16 

Display 
Character format: 80 X 25 
Dot matrix: 7X10 
True descenders: Yes 
B&W ( ), Green (X), Amber ( ) 

I/O Support 
Serial ports: 5 
Parallel ports: 1 
Printer ports: 1 serial, 1 parallel 
Ports for multiusers: 4 
Battery backup for clock: 
Optional 

Bus extension: 3 open slots 
Type of bus: Proprietary (other 
models use Multibus) 

SOFTWARE 
Operating System: XENIX, ported 
by Santa Cruz 
Shell: Bourne 
User-friendly front-end: Menus 
Multiuser: Yes 
Max number of users: 4 

Text preparation 
Editors: ED, VI 
Formatters: NROFF, TROFF 
Spell checkers: Yes 

Communications 
Mail: MAIL, UUCP 
Networking: ARCNET 
Protocols: 2780/3780, 3270 
binary synchronous; SNA and 
X.25 planned for future release 

System Maintenance 
Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 
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Program development 
Languages: C included; RM 
COBOL, SMC BASIC optional 
Debug facilities: Yes 

Documentation 
On-line: MAN 
Hard-copy: Enhanced Microsoft 
manuals 
Reference card: Yes 

Terminal software 
Curses: No 
Termcap: Yes 

Other applications 
Word processing: Q1 optional 
Spreadsheet: Q-Calc: Q-Office 
Automation system optional 
Data Base: Included in optional 
Q-Office Automation System 

SALES AND SERVICE 
Dealer information: 714-778-4800 
Telephone support: 714-778-4800 
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Cadmus 9000 

MANUFACTURER 

Cadmus Computer Systems, Inc. 
600 Suffolk St. 
Lowell, MA 01854 
617-453-2899 

Cadmus Computer Systems, 
located in Lowell, 
Massachussetts, offers a line of 
systems ranging in price from 
$9,000 to $17,300 for a fully- 
loaded graphics workstation. 

HARDWARE 

Model: 9000 
Price: $13,500 retail (substantial 
OEM discounts available) 
Configuration: Processor unit with 
512 KB RAM, 65 MB Winchester, 
1 MB floppy, VT-55 terminal, and 
UNIX 

First delivered: September, 1983 

Processor 

CPU: MC68010 
Cycle time: 10 MHz 
Main memory: 512 KB 
Max main memory: 4 MB 
Memory management: Virtual 

Secondary storage 

Floppy disk: 1 MB 5 1/4” 
Winchester: 65 MB 5 1/4” 
Winchester backup: Streaming 
tape optional 

Console: 

VT-55 terminal 

I/O Support 

Serial ports: 4 RS-232 
Parallel ports: 16 
Printer ports: Included above 
Ports for multiusers: 16 
Battery backup for clock: Yes 
Bus extension: 16 Q-Bus quad 
slots 
Type of bus: Q-Bus; Multi-bus 
adapter available 

SOFTWARE 

Operating System: UNIX Version 
7 with Berkeley 4.1, other 
enhancements 
Shell: Berkeley and C-Shell, also 
G-Shell (graphics multi-process 
windowed shell) 

User-friendly front-end: Optional 
menu system, icon management 
available 
Multiuser: Yes 
Max number of users: 16 

Text preparation 

Editors: ED, VI 
Formatters: NROFF, TROFF 
Spell checkers: SPELL 

Communications 

Mail: MAIL, UUCP 
Networking: UNISON 
Protocols: Under development 

System Maintenance 

Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 
Other: Yes 

Program development 

Languages: C, Assembler 
standard; FORTRAN, LISP, APL 
68000, Pascal, COBOL optional 
Debug facilities: ADB 
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Documentation 

On-line: MAN, HELP files 
Hard-copy: Enhanced Bell 
manuals 

Terminal software 

Curses: No 
Termcap: Yes 

Other applications 

Word processing: XED, Q1 both 
available 
Spreadsheet: Supercomp 20 
available 
Data Base: Unify, Spectrum both 
available 
Other: OPS 2000 by Interleaf 
(office publishing system), solids 
modeling & graphics packages, 
real-time and static charts 

SALES AND SERVICE 

Dealer information: 617-453-2899 
Telephone support: 800 toll-free 
number 
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MV 4000 

MANUFACTURER 

Data General 
4400 Computer Drive 
Westboro, MA 01581 
617-366-8911 

Data General, in business since 
1969, is a large supplier of mini- 
and superminicomputers, and 
recently introduced some desktop 
units also. The MV 4000, 8000 
Model 2, and 10,000 are all 
available with UNIX, ranging in 
price from $60,000 to $250,000. 

HARDWARE 

Model: MV 4000 
Price: $72,000 
Configuration: Processor unit with 
1 MB RAM, 354 MB hard disk, 
streaming tape backup, systems 
console, UNIX/VS and AOS/VS 
(Data General kernel) 
First delivered: Expected October, 
1983 

Processor 

CPU: 32-bit proprietary 
Main memory: 1 MB 
Max main memory: 8 MB 
Memory management: Virtual 

Secondary storage 

Floppy disk: None 
Winchester: 354 MB 
Winchester backup: Streaming 
tape 

I/O Support 

Serial ports: 16 (64 max) 
Parallel ports: None 
Ports for multiusers: 16 (64 max) 
Battery backup for clock: 
Optional 
Bus extension: 6 open slots 
Type of bus: Proprietary 

SOFTWARE 

Operating System: UNIX/VS 
(compatible with System III; will 
be compatible with System V 
early ’84) 
Shell: Bourne 
User-friendly front-end: No 
Multiuser: Yes 
Max number of users: license for 
up to 6; can be upgraded to 16 

Text preparation 

Editors: ED, VI 
Formatters: NROFF 
Spell checkers: SPELL 

Communications 

Mail: MAIL (UUCP to be included 
in next release) 
Networking: ZODIAC 
Protocols: X.25, IEEE 805 to be 
available early 1984 

System Maintenance 

Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 

Program development 

Languages: C, Assembler 
standard; FORTRAN, COBOL, 
APL, BASIC, RPG, PL/I, Pascal, 
Ada, most major languages 
available 
Debug facilities: SWAT (Data 
General high-level debugger) 
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Documentation 

On-line: MAN 
Hard-copy: Enhanced Bell Manual 
Reference card: No 

Terminal software 
Curses: No 
Termcap: STTY 

Other applications 

Word processing: To be available 
early '84 
Spreadsheet: To be available 
early ’84 

Data Base: To be available early 
’84 
Other: Interface to INFOS II (file 
mgmt. system) 

SALES AND SERVICE 

Dealer information: 617-366-8911 
Telephone support: 800 toll-free 
number 
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ERG III 

MANUFACTURER 
Empirical Research Group 
P.0. 1176 
Milton, WA 98354 
206-631-4855 
Empirical Research Group, 
incorporated in 1974, has been 
shipping 68000-based products 
since April, 1979. A hardware 
design and system development 
company, they have been 
delivering UNIX-type systems 
since Nov., 1980, and currently 
offer four different systems, 
ranging in price from $5145 to 
$19,745 (OEM qty. prices). 
HARDWARE 
Model: ERG III 
Price: $12,895 (list) $9,645 (OEM 
quantity. 25 per year) 
Configuration: Processor unit with 
512 KB RAM, two 10 MB 
removable cartridge drives, and 
UNIX operating system 
First delivered: July, 1983 

Processor 
CPU: MC68000 
Cycle time: 12 MHz 
Main memory: 512 KB 
Max main memory: 140 MB 
Memory management: 68451 
MMU 
Secondary storage 
Floppy disk: Optional 
Winchester: Two 10 MB 
removable cartridge drives 
Winchester backup: Two 
additional cartridges included 
I/O Support 
Serial ports: 8 RS 232 
Parallel ports: 3 
Ports for multiusers: 8 
Battery backup for clock: No 
Bus extension: 7 slots 
Type of bus: S-100 

SOFTWARE 
Operating System: UNIX System 
III with Berkeley enhancements 
(System V to be available very 
soon) 
Shell: C-Shell 
User-friendly front-end: No 
Multiuser: Yes 
Max number of users: 16 
Text preparation 
Editors: VI, ED 
Formatters: NROFF, TROFF 
Spell checkers: SPELL 
Communications 
Mail: MAIL, UUCP 
Networking: Optional 
Protocols: None 

System Maintenance 
Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 

Program development 
Languages: C standard; Pascal, 
BASIC, COBOL, FORTRAN, 
Assembler optional 
Debug facilities: Yes 
Documentation 
On-line: MAN 
Hard-copy: Unisoft Manuals 
Reference card: Yes 

Terminal software 
Curses: No 
Termcap: Yes 
Other applications 
Word processing: Optional 
Spreadsheet: Optional 
Data Base: Optional 
Other: graphics 

SALES AND SERVICE 
Dealer information: 206-631-4855 
Telephone support: 206-631-4855 
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Silicon Valley Micro Model 5 

MANUFACTURER 

Silicon Valley Micro, Inc. 
4010 Moorpark Ave., #213 
San Jose, CA 95117 
408-246-1101 

Silicon Valley Micro is a high-tech 
start-up that is one of the 
pioneers in 32-bit 
microcomputers. The company 
has been engaged in R&D for 2 
years on 32-bit microprocessors 
and microcomputers, and has 
created the first 32-bit portable 
microcomputers. They offer five 
different systems, ranging in 
price from $5,000 to $25,000 

HARDWARE 

Model: Model 5 
Price: $5,000 + any extra-cost 
options 
Configuration: Complete portable 
system with 32-bit and 8/16-bit 
processors,.5 MB RAM, two 360 
KB floppies, display and keyboard 

First delivered: Planned for 
July 1, 1984 

Processor 

CPU: NS32032 and intel 8088 
Cycle time: 640 ns (32-bit without 
MMU), 800 ns (32-bit with MMU), 
800 ns (8/16-bit) 
Main memory: 512 KB 
Max main memory: 2.5 MB 
Memory management: Virtual 
(32-bit only) 

Secondary storage 

Floppy disk: Two 360 KB 5 1/4”, 
IBM PC compatible 
Winchester: Optional 75-380 MB 
available 
Winchester backup: Streaming 
tape optional 

Console 

Detachable: Yes 
Number of programmable keys: 10 

Display 

Character format: 80 X 25 
Dot matrix: 9X7 standard 
True descenders: Yes 

Graphics 

Monochrome resolution: 320 X 200 
B&W ( ), Green (X), Amber (X) 
(optional) 

I/O Support 

Serial ports: 2 standard, 16 
optional 
Parallel ports: 1 Centronics 
Ports for multiusers: 2 
Battery backup for clock: 
Optional 
Bus extension: 5 VME slots; 5 
IBM PC slots 
Type of bus: VME (32-bit); IBM 
PC (8/16-bit) 

SOFTWARE 

Operating System: UNIX Version 
7 and MS-DOS 2.0 
User-friendly front-end: Yes 
Multiuser: Yes 
Max number of users: 2 (up to 10 
windows each), up to 10 users 
possible on higher-priced systems 

Text preparation 

Editors: Optional 
Formatters: Optional 
Spell checkers: Optional 

Communications 
Mail: Optional 
Networking: Ethernet standard: 
ARCNET, Net 1000, Desnet, 
Wangnet, DECnet optional 
Protocols: Asynchronous 
standard; synchronous, BSC, 
SDLC, HDLC, X.25, ADCP 
optional 
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System Maintenance 

Accounting: Optional 
Device allocation/utilization: 
Optional 
Library/archive maintenance: 
Optional 

Program development 

Languages: C, Assembler 
standard; FORTRAN, Ada, BASIC, 
APL, LISP, Prolog, Pascal COBOL 
optional 
Debug facilities: Optional 

Documentation 

On-line: Yes 
Hard-copy: 5 manuals 
Reference card: Yes 

Terminal software 

Curses: Optional 
Termcap: Optional 

Other applications 

Word processing: Wordstar & 
others optional 
Spreadsheet: Lotus 1-2-3 and 
others optional 
Data Base: DBase II and others 
optional 
Other: Numerous UNIX and IBM 
PC programs available 

SALES AND SERVICE 

Dealer information: 408-246-1101 
Telephone support: 408-246-1104 
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Tektronix 8561 

MANUFACTURER 

Tektronix, Inc. 
P.O. Box 4600 
Beaverton, OR 97075 
503-629-1718 

Tektronix has been in business 
over 35 years and last year had 
$1.2 billion in sales. The 8561 is 
a design automation/micro¬ 
processor development system. 
Another configuration, the 8560, 
has a 35.6 MB Winchester and 
two additional ports. 

HARDWARE 

Model: 8561 
Price: $12,000 
Configuration: Processor unit with 
CPU and three other processors 
(8088 handles two user ports, 
add. processor handles mass 
storage), 256 KB RAM, 13.6 MB 
Winchester, and 1 MB floppy disk 

First delivered: Oct., 1981 

Processor 

CPU: LSI 11/23 
Cycle time: 13 MHz 
Main memory: 256 KB 
Max main memory: 1 MB 
Memory management: No 

Secondary storage 

Floppy disk: 5 1/4” 1 MB 
Winchester: 5 1/4" 13.6 MB 
Winchester backup: Floppy disk 

Console: 
4095M color terminal is optional: 

$3995 

I/O Support 
Serial ports: 2 (8 max) 
Parallel ports: 2 line printer ports 
Ports for multiusers: Yes 
Battery backup for clock: Yes 
Bus extension: 2 open slots 
Type of bus: O-Bus 

SOFTWARE 

Operating System: UNIX Version 
7, with additional tools 
Shell: Bourne, Key Shell 
User-friendly front-end: Color- 
Key + (soft key system) 

Multiuser: Yes 
Max number of users: License 
for up to two 

Text preparation 

Editors: ED standark; ACE and 
LDE (screen editors) optional 
Formatters: NROFF standard, 
TROFF optional 
Spell checkers: SPELL optional 

Communications 

Mail: MAIL standard, UUCP 
optional 
Networking: None 
Protocols: None 

System Maintenance 
Accounting: Optional 
Device allocation/utilization: 
Optional 
Library/archive maintenance: 
Optional 

Program development 

Languages: C, Pascal, Assembler 
optional 
Debug facilities: ADB 

Documentation 

On-line: MAN, HELP files 
Hard-copy: Revised Bell manuals 
Reference card: No 

Terminal software 

Curses: No 
Termcap: Yes 

Other applications 

Word processing: Available from 
other vendors 
Spreadsheet: Available from other 
vendors 
Data Base: Available from other 
vendors 
Other: LANDS (LANguage 
Development System for 8086, 
Z8000, other processors) 

SALES AND SERVICE 

Dealer information: 503-629-1718 
Telephone support: Offices in 
major cities 
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PERQ 2 

MANUFACTURER 

Three Rivers Computer 
720 Gross St. 
Pittsburgh, PA 15224 
412-621-6250 

Three Rivers Computer was 
founded in 1974 by a group of 
engineers from the Carnegie- 
Mellon Institute. They began 
development of graphics 
workstations in September, 1978 
and currently offer two: PERQ 
and PERQ 2. 

HARDWARE 

Model: PERQ 2 
Price: $24,000 
Configuration: Stand-alone 
graphics workstation with 512 KB 
RAM, 35 MB Winchester, 1 MB 
floppy, high-res graphics B&W 
display, keyboard, and Ethernet 
networking capability. 
First delivered: October, 1980 

Processor 

CPU: 16-bit proprietary 
Cycle time: N.A. 
Main memory: 512 KB 
Max main memory: 2 MB 
Memory management: In 
firmware 

Secondary storage 

Floppy disk: 1 MB 8” 
Winchester: 35 MB 8" 
Winchester backup: Floppy disk 

Console: 

Detachable: Yes 
Number of programmable keys: 4 

Display 

Character format: 
Software-definable 
Dot matrix: 9X13 standard, but 
redefinable 
True descenders: Yes 

Graphics 

Monochrome resolution: 768 X 
1024 
B&W (X), Green ( ), Amber ( ) 

I/O Support 
Serial ports: 2 RS-232 
Printer ports: 1 parallel 
Ports for multiusers: None 
Battery backup for clock: Yes 
Bus extension: 2 open slots 
Type of bus: Proprietary 

SOFTWARE 

Operating System: UNIX System III 
Shell: Bourne 
User-friendly front-end: Menus 
Multiuser: No 
Max number of users: 1 

Text preparation 

Editors: ED, EMAX (screen 
editor), SPY 
Formatters: NROFF, TROFF 
Spell checkers: SPELL 

Communications 

Mail: MAIL, UUCP 
Networking: Ethernet standard 
Protocols: None 

System Maintenance 

Accounting: No 
Device allocation/utilization: No 
Library/archive maintenance: Yes 

Program development 

Languages: C standard; 
FORTRAN, Pascal optional 
Debug facilities: SDB 

Documentation 

On-line: MAN 
Hard-copy: Bell manuals with 
additions 
Reference card: No 

Terminal software 

Curses: No 
Termcap: No 

Other applications 

Word processing: Under 
development 
Spreadsheet: Under develpment 
Data Base: Under development 
Other: Graphics package 

SALES AND SERVICE 

Dealer information: 412-621-6250 
Telephone support: 412-621-6250 
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SBE 200 

MANUFACTURER 

SBE, Inc. 
4700 San Pablo Ave. 
Emeryville, CA 94608 
415-652-1805 

A premier manufacturer of CB 
radios during the 60’s and 70’s, 
SBE merged with Adaptive 
Science last November. They sell 
primarily 68000-based systems, 
to OEM’s only. 

HARDWARE 

Model: SBE 200/10/F 
Price: (OEM) Hardware: $4995 
Regulus O.S.: $795 single, $695 
in quanity. 
Configuration: CPU with 256 KB 
RAM, 10 MB Winchester, 512 KB 
floppy disk, and 10-slot card cage 

Processor 

CPU MC68000 
Cycle time: 10 MHz, no-wait-state 
Main memory: 256 KB 
Max main memory: Same 
Memory management: No 

Secondary storage 

Floppy disk: 5 1/4” 512 KB 
Winchester: 5 1/4" 10 MB 
Winchester backup: Floppy disk 

I/O Support 

Serial ports: 2 
Parallel ports: 1 Centronics 
Ports for multiusers: 2 
Battery backup for clock: No 
Bus extension: 9 open slots 
Type of bus: Multibus 

SOFTWARE 
Operating System: Regulus 
(UNIX-like O.S. by Alcyon) 
Shell: REGULUS shell 
User-friendly front-end: Menu 
Multiuser: Yes 
Max number of users: Limited by 
performance and response 

Text preparation 

Editors: ED standard, VI optional 
Formatters: NROFF 
Spell checkers: SPELL optional 

Communications 

Mail: MAIL standard, UUCP 
optional 
Networking: None 
Protocols: None 

System Maintenance 

Accounting: No 
Device allocation/utilization: No 
Library/archive maintenance: AR 

Program development 
Languages: C, Assembler 
Debug facilities: PROBUG 
(PROM-base debugger, similar to 
ADB) 

Documentation 

On-line: Manual 
Hard-copy: Alcyon REGULUS 
documents 
Reference card: No 

Terminal software 
Curses: No 
Termcap: Yes 

Other applications 

Word processing: Under 
development 
Spreadsheet: Under development 
Data Base: Under development 

SALES AND SERVICE 

Dealer information: 415-652-1805 
Telephone support: 415-652-1805 
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CPU 32f16 

MANUFACTURER 

Parallel Computer 
1201 Schaffer Rd. Bldg. 1 
408-429-1338 

Parallel Computer is a 3-year-old 
company manufacturing low-cost 
68000-based fault-tolerant 
systems. 

HARDWARE 

Model: CPU 32/16 
Price: Less than $50,000 in OEM 
quantities 
Configuration: One logical 
processor (2 MC68000’s in fault- 
tolerant mode), two 80 MB 
Winchester drives with 
controllers, 1/4” streaming tape, 
1 MB RAM for each processor, 
two power supplies with battery 
backup, console (TBD), and UNIX 

First delivered: expected early 
1984 

Processor 

CPU: MC68000 
Cycle time: 10 MHz, no-wait-state 
Main memory: 1 MB (each 
processor) 
Max main memory: TBD 
Memory management: Virtual 

Secondary storage 

Floppy disk: None 
Winchester: Two 8” 84 MB each 
Winchester backup: 1/4” 
streaming tape 

I/O Support 

Serial ports: 16 
Parallel ports: Optional 
Ports for multiusers: 16 
Battery backup for clock: No 
Bus extension: TBD 
Type of bus: Multibus-compatible 

SOFTWARE 

Operating System: Berkeley 4.2 
UNIX 
Shell: C-Shell 
User-friendly front-end: None 
Multiuser: Yes 
Max number of users: 16 

Text preparation 

Editors: ED, VI 
Formatters: NROFF, TROFF 
Spell checkers: SPELL 

Communications 
Mail: MAIL, UUCP 
Networking: Ethernet optional 
Protocols: None yet 

System Maintenance 

Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 

Program development 

Languages: C, Assembler 
standard: Pascal, FORTRAN, 
COBOL, BASIC optional 
Debug facilities: ADB 
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Documentation 

On-line: MAN, HELP files 
Hard-copy: Manuals produced 
in-house 
Reference card: No 

Terminal software 

Curses: Yes 
Termcap: Yes 

Other applications 

Word processing: Available 
Spreadsheet: Available 
Data Base: Available 

SALES AND SERVICE 

Dealer information: 409-429-1338 
Telephone support: 409-429-1338 
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Uniq 23 

MANUFACTURER 

Uniq Digital Systems 
28 S. Water St. 
Batavia, IL 60510 
312-879-1008 

Uniq Digital Systems was 
founded in 1975 by some former 
Western Electric employees. 
They sell systems, applications, 
training, and support services for 
the UNIX operating system. 

HARDWARE 

Model: Uniq 23 (DEC PDF 11/23 
with UNIX) Price: $20,000 for 
entry-level system (full line of 
systems available) 
Configuration: Processor unit with 
1 MB RAM, two 10 MB 
Winchesters, four serial ports, 
system console, and UNIX 

First delivered: 1981 

Processor 

CPU: DEC 11/23 
Cycle time: 500 ns 
Main memory: 1 MB 
Max main memory: Same 
Memory management: 
Deman-paged 

Secondary storage 

Floppy disk: None 
Winchester: Two 5 1/4” 10 MB 
removable 
Console: System console only 
included 

I/O Support 

Serial ports: 4 
Parallel ports: Optional 
Ports for multiusers: 4 
Battery backup for clock: 
Optional 
Bus extension: 3 open slots: add. 
backplane can be added 
Type of bus: Q-Bus 

SOFTWARE 

Operating System: UNIX system III 
Shell: Bourne 
User-friendly front-end: None 
Multiuser: Yes 
Max number of users: 8 

Text preparation 

Editors: ED, VI 
Formatters: NROFF, TROFF 
Spell checkers: SPELL 

Communications 

Mail: MAIL, UUCP 
Networking: ARPANET 
Protocols: X.25 

System Maintenance 

Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 

Program development 

Languages: C, BASIC, FORTRAN, 
Assembler included 
Debug facilities: ADB 

Documentation 

On-line: MAN 
Hard-copy: Bell manuals with 
additions 
Reference card: No 

Terminal software 

Curses: Yes 
Termcap: Yes 

Other applications 

Word processing: Horizon 
optional 
Spreadsheet: Three-dimensional 
spreadsheet optional 
Data Base: Unify optional 
Other: Over 20 accounting and 
other applications packages 
included 

SALES AND SERVICE 

Dealer information: 312-879-1008 
Telephone support: 312-879-1008 
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MDX 0117X 

MANUFACTURER 

Scientific Microsystems 
777 East Middlefield Road 
Mountain View, CA 94043 
415-964-5700 

Scientific Microsystems, originally 
called Sygnetics Memory 
Systems, is a systems company 
which has been in business 
about 12 years. 

HARDWARE 

Model: MDX 0117X 
Price: about $10,000 (UNIX is 
extra) 
Configuration: Processor unit with 
256 KB RAM, 10.6 MB 
Winchester, and 8” multiple 
format (IBM, DEC compatible) 
floppy disk drive. 

Processor 

CPU: LSI 11/23 
Cycle time: 13 MHz 
Main memory: 256 KB 
Max main memory: 4 MB 
Memory management: Not in 
hardware 

Secondary storage 

Floppy disk: 8” 1.2 MB max. 
capacity (multiple formats avail.) 
Winchester: 5 1/4” 10.6 MB 
Winchester backup: Cartridge 
tape optional 

I/O Support 

Serial ports: 4 
Parallel ports: Optional 
Ports for multiusers: 4 
Battery backup for clock: No 
Bus extension: Backplane 
expandable 
Type of bus: Q-Bus 

SOFTWARE 

Operating System: XENIX 3.0, 
ported by Santa Cruz Operations 
Shell: Bourne and C-Shell 
User-friendly front-end: No 
Multiuser: Yes 
Max number of users: 4 

Text preparation 

Editors: ED, VI 
Formatters: NROFF 
Spell checkers: SPELL 

Communications 

Mail: MAIL, UUCP 
Networking: None 
Protocols: None 

System Maintenance 

Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 

Program development 

Languages: C, Assembler 
Debug facilities: ADB 

Documentation 

On-line: None 
Hard-copy: Microsoft manuals 
Reference card: No 

Terminal software 

Curses: Yes 
Termcap: Yes 

Other applications 

Word processing: Avail. 
Spreadsheet: Avail. 
Data Base: Avail. 

SALES AND SERVICE 

Dealer information: 415-964-5700 
Telephone support: 415-964-5700 
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OFFICEPOWER 

MANUFACTURER 

Computer Consoles, Inc. 
97 Humboldt St. 
Rochester, NY 14609 
716-482-5000 

Computer Consoles, Inc. designs, 
develops, and manufactures and 
services a variety of minicomputer- 
based application-oriented file 
management systems and 
OFFICEPOWER, a turnkey multi¬ 
functional integrated office 
automation system. 

HARDWARE 

Model: Power 5/20 
Price: $42,650 
Configuration: Processor unit with 
2 MB RAM, 70 MB Winchester, 
20 MB cartridge tape, PERPOS 
operating system, console, and 
OFFICEPOWER software 

First delivered: April, 1983 

Processor 

CPU: MC68000 
Cycle time: 125 Ns 
Main memory: 2 MB 
Max main memory: 4 MB 
Memory management: Yes 

Secondary storage 

Floppy disk: None 
Winchester: 70 MB (up to 3 may 
be used) 
Winchester backup: 20 MB 
streamer tape 

Console: 

Detachable: Yes 
Number of programmable keys: 10 

Display 

Character format: 80 X 29 
Dot matrix: 9X12 
True descenders: Yes 

B&W ( ), Green (X), Amber ( ) 

I/O Support 

Serial ports: 8 standard (8 more 
optional) 
Parallel ports: None standard (2 
optional) 
Printer ports: Uses 1 serial port 
Ports for multiusers: 8 standard 
(8 more optional) 

Battery backup for clock: No 
Bus extension: Yes 
Type of bus: VERSAbus 

SOFTWARE 

Operating System: PERPOS 
(UNIX-Ill compatible) 
Shell: Bourne, C-Shell available 
User-friendly front-end: Yes, with 
OFFICEPOWER 
Multiuser: Yes 
Max number of users: 16 

Text preparation 

Editors: OFFICEPOWER full- 
function word processor 
(proprietary), EV (proprietary), VI 
available 
Formatters: NROFF, TROFF 
Spell checkers: SPELL, 
OFFICEPOWER option 

Communications 

Mail: MAIL, UUCP 
Networking: TCP/IP, Data 
Highway (Ethernet-like) 
Protocols: Asynchronous, 
bisynchronous (2780/3780, 3270) 

System Maintenance 

Accounting: Yes 
Device allocation/utilization: Yes 
Library/archive maintenance: Yes 

Program development 

Languages: C, FORTRAN 77, 
SMC BASIC, COBOL 
Debug facilities: ADB, SDB 

Documentation 

On-line: None 
Hard-copy: Yes 
Reference card: Yes 

Terminal software 

Curses: Yes 
Termcap: Yes 

Other applications 

Word processing: Included 
Spreadsheet: Available 
Data Base: Available 
Other: Includes office 
applications such as calendar 
scheduling & graphics, meeting 
scheduler, telephone log, 
reminders, name & address list, 
archives, calculations, 
alias/distribution lists 

SALES AND SERVICE 

Dealer information: 716-482-5000, 
12 regional offices 
Telephone support: Field offices 
and 800 toll-free number 
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The.CONCEFT AVT+ 
In a word: capability. 

IF* 

MOST 
POPULAR 

TERMINAL 
FOR UNIX USERS! 

Hi 

THE CONCEPT AVT+ DISPLAY TERMINAL 
ANSI standard conformance, DEC software compatibility, eight pages of 
memory, 80/132 columns, windowing, multiple computer connections...and a 
full range of practical ergonomic features. Capabilities which enable all 
terminal users to maximize their productivity and explore their creativity. 
Only from Human Designed Systems. 

hardcopy printouts and provides a powerful 
tool for applications requiring multiple formats 
and storage of large volumes of text; non¬ 
volatile memory that enables users to 
permanently configure a terminal for their 
needs or applications; windowing that allows 

users to create individual displays 
within display memory; program¬ 
mable function keys which transmit 
data and/or execute terminal 
commands; up to three additional 
communications ports for connection 
to other peripherals and computers; 

Introducing the new concept AVT+ display 
■ terminal from Human Designed Systems. Simply 

the smartest interactive display terminal 
available today. And at a very competitive 
price. 

conformance and DEC software 
compatibility, and incorporates 
superior human design features, 
advanced functionality and highest 
quality construction. A commitment 
to quality that is reflected in each of 
the individual components. 
The concept AVT+ keyboard is ergonomically 
designed for optimum operator comfort, 
incorporating a VT100-style numeric pad for 
DEC software compatibility And it builds on 
those human design features with a range of 
capabilities that make the concept AVT+ an 
ideal choice for smart terminal users. 
The concept AVT+ offers up to eight pages of 
display memory that eliminates unnecessary 

— \ 

Sl2 05* 
yi4j 
v 

i 7v 
J 

Quantity one DEC and VT are trademarks of Digital Equipment Corporation 

flexible user networking and functionality for 
use in a wide range of different applications, 
including multiple computer connections; and 
much more. 

The new concept AVT+. More to offer at its price 
for terminal users than any other terminal 
available today. 

human designed systems, inc. 
3440 Market Street, Philadelphia, PA 19104 
215-382-5000 

Human Designed Systems. We’re redefining terminal performance. 

totemaaona1 Systen^ Marketing (301) - Itron SA rpl/774-9369; Australia - Computer Clarity Pty. Ltd.: (02) 241 3385; I.' O. Peripheries Pty. 
Limited: (02) 427 3555; Belgium — BELCOMP: 091/25 22 88; Canada — CAIL Systems. Toronto: (416) 362-1063; Denmark — ADCOM Data Aps: 1-19 44 66; Finland — 
Modulsystem OY: I0-6926511;rFrance - Walton: (1) 226.06.90; Singapore - DTS Singapore: (65) 33-88-566; Switzerland - Mitek ag: 01/461 22 52; United Kingdom - 

Shandell Systems Ltd.: 02407-2027; Venezuela — H. Blohm SA: 2 541.21.22; West Germany — COMKO Computersystemges. mbH: 0221-48 30 51. 
INTERNATIONAL DISTRIBUTORSHIP INQUIRIES INVITED. 



UNIX AT THE TRADESHOWS 

UNIFORUM 
story by Ken Roberts 

photos by Scott M. Hinnrichs 
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=THE CODATA = 
IS differences 

A Major Improvement 
in OEM Microcomputers. 

With so many microcomputers on 
the market, and with each manufac¬ 
turer claiming to have the solutions to 
everyone’s problems, why are more and 
more OEM users choosing CODATA? 

Very simply because the CODATA 
3300 works! 

That’s an important part of what 
we call THE CODATA DIFFERENCE 

ranty in the business and, let’s face 
it, you’ve got to be pretty sure of your 
product to guarantee it for six full 
months. We’re sure. 

These are more elements of THE 
CODATA DIFFERENCE. 

An uncomplicated pricing 
policy. 

—a refreshing, new concept in OEM 
marketing. 

More performance... Lower 
price...Extended warranty. 

We've increased the performance 
of the CODATA 3300 and, at the same 
time, we’ve lowered the price. That 
means our CODATA multi-user, multi¬ 
tasking 16-bit computer systems have 
price/performance ratios nobody else 
can match. We’re so confident in our 
system’s integrity that we’ve extended 
the warranty on every CODATA 3300 
to 180 days. That’s the longest war¬ 

We have only two price sheets: 
one for suggested retail, the other for 
OEM prices. Simple, straightforward, 
easy-to-understand. Beyond that, 
there are no quantity commitments, 
no bill-backs, no hassles. 

Full support and technical 
assistance if needed. 

Our customers select the CODATA 
3300 because it fulfills their needs, 
because it does what we say it will 
do, and because we have taken great 
pains to assure that it is functionally 

simple and capable of 
performing its 

assigned tasks with no problems. But, 
if technical support is required it’s only 
as far away as your phone and avail¬ 
able at a moments notice via our TOLL 
FREE number during normal business 
hours in every U.S. time zone. 

A multi-user, 33-megabyte 
system for only $9,600. 

The CODATA 3300 is a powerful 
16-bit, 68000-based, MULTIBUS 
system that can effectively accommo¬ 
date up to ten users. It’s a complete 
UNIX system that runs full ANSI 
standard FORTRAN-77, RM/COBOL, 
BASIC+, SMC BASIC, APL, and 
PASCAL. The 3300 provides up to 33 
megabytes of unformatted on-line 
storage via an integrated, high speed 
Winchester drive, and a removable, 
quad-density 514" floppy disc system. 
The 3300 features 320 K bytes of 
parity protected RAM. 

An expanded CODATA 3300, with 
84 megabytes of disc storage, is 
priced at $13,500. The 3300 is also 
available as a 12-megabyte system 
for as low as $7,800. 

LET US SHOW YOU THE 
CODATA DIFFERENCE. 
Write or call us for more information. 

CODATA SYSTEMS 
285 North Wolfe Road 
Sunnyvale, CA 94086 
1-800-521-6543 
In California: 1-800-221-2265 
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UNIFORUM 

UniForum, an international con¬ 
ference of UNIX users sponsored by 
/usr/group, was held January 17 - 20, 
at the Washington, D.C. Hilton. 
Like all the computer trade shows 
and conferences lately, the actual 
attendence far surpassed what was 
expected. 

The keynote address was given 
by Jack Scanlon, vice president of 
Computer Systems for AT&T Tech¬ 
nologies. After pledging to make 
System V the standard operating 
system for the world, if not the 
entire universe, Mr. Scanlon punctu¬ 
ated his address with some im¬ 
pressive statistics. About 1,300 
universities are licensed for UNIX 
with 750 in the U.S. and Canada, 400 
in Europe and 150 in other countries. 
Ninety percent of computer science 
graduates in the U.S. are being 
exposed to UNIX as part of their 
education. The Bell System alone 
has 2,500 UNIX-based computers 
in service. In total there sure about 
70,000 computers running UNIX 
systems, with the total number of 
installations expected to increase by 
a factor of two to three. There are 
about 100,000 programmers writing 
UNIX-related software and about 
300 application packages being 
offered by more than 90 companies. 
Lastly, Mr. Scanlon expects all this 
to increase by a factor of two to 
three by 1986. 

AT&T announced a new release 
of System V which includes better 
job control, an improved mail 
system, five to ten percent better 
performance and new documenta¬ 
tion. They also announced three 
“value-added” packages available 
directly from the AT&T Software 
organization in Greensboro, North 
Carolina. The new packages are: 
UNIX Documentor’s Workbench 
which helps a user format text for 
display and typesetting; BASIC; 
and the Motorola Software Genera¬ 
tion System designed for users who 
are developing software on Motor¬ 
ola’s 68000 microprocessor. 

WELCOME IBM! 

The long awaited defacto stamp 
of approval for UNIX was given by 
the IBM Corporation when they 
announced PC/IX at the UniForum 
Conference. This will start the 
stampede to get UNIX up on the 
dozens of look-alikes; however, the 
implications go much deeper. The 
gap in applications software will 
begin to fill and IBM’s power to set 

industry standards will be given a 
real test by AT&T. The initial offer¬ 
ing is single-user and missing some 
essential ingredients, but the 8088 in 
multi-user mode isn’t all that swift 
anyway. 

The PC/IX is based on 
Interactive’s IS/3, which in turn is 
based on AT&T’s UNIX System 3. 
PC/IX is a single-user system and 
co-resides with PC DOS on a 
standard PC XT; however, IBM rec¬ 
ommends a 512 KB configuration. 

Included in the offering is the 
INed Editor which is a full screen 
text editor with support of function 
keys, windows for displaying more 
than one file, cut and paste opera¬ 
tion, ability to use some system calls 
from the editor and several backup 
levels. C and assembler are the only 
languages included. PC/IX appears 
to be a lean but workable system. It 
will be available in late April 1984. 

The June issue of UNIX RE¬ 
VIEW will feature the IBM PC/IX 
- stay tuned for further details on 
this new entry in the UNIX com¬ 
munity. 
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UNIFORUM 

UNIX SOFTWARE 

APPLICATIONS COMPANIES 

ANNOUNCE NEW 
STANDARDS CONSORTIUM 
AT UNIFORUM 

Four leading vendors of third- 

party software for UNIX operating 
systems announced their formation 
of a standards consortium dedicated 

to promote convenient interchanges 

of information between different 

software environments. The four 
companies are Access Technology, 

Quadratron, Inc., Software Express, 
Inc., and Unify Corporation. 

The consortium, to be known as 

the Independent Software Informa¬ 

tion Standard (ISIS), will be open to 

all third-party UNIX software pro¬ 

ducers who wish to participate, and 
who agree to maintain compatibility 
with the standard interface as it 

evolves. 

The acronym ISIS comes from 

the name of the goddess charged by 

ancient Greek mythologists with 
raising civilization to a higher level, 

a task the four software vendors 

hope to apply to the UNIX environ¬ 

ment by joining forces through a 
common data interface. 

ISIS will meet four times a year, 
beginning at UniForum. The group’s 
chairman in Jeff Hulton, vice 

president of Access Technology, the 
Boston-based manufacturer of 

decision support software for the 

UNIX environment. ISIS also 
includes Karl Klessig, president of 

Quadratron, Inc., of Encino, Cali¬ 
fornia, producers of office automa¬ 
tion programs for the UNIX market; 

Bill Adams, marketing vice presi¬ 

dent for the Software Express of 
Houston, which designs capital 

applications packages and applica¬ 

tions generators for UNIX; and Nico 
Nierenberg, president of Unify 

Corporation, with marketing head¬ 

quarters in Portland, Oregon. Unify 
designs a relational data base used 
on UNIX systems. 

“The move toward UNIX-based 
systems among Fortune 1000 

companies has begun,” said Hulton. 

“Many manufacturers recognize 
that they have to include UNIX in 

their product mix, at least as an 

alternative. Because it’s growing 

fast, cooperation is vital among 

third-party software houses, to 

assure users that we’re committed 
to provide the best, most easily 

integrated software available for the 
office environment.” 

Circle No. 68 on Inquiry Card 

EXCEPTIONAL QUALITY 
AN INTRICATE TASK 

With CALC-11,® Spreadsheets Come of Age 
Like the complicated workings ot a Swiss clock, every part of a 

software program must contribute to the overall quality and 
smooth flow of the whole system. 

The CALC family of financial planning software offers this type 
of quality and coordination. Designed, refined and perfected, 
CALC-11, CALC-11 PLUS and CALC-11 PRO are engineered to work 
on all Digital Equipment Corporation and Unix operating sys¬ 
tems. Whether you have a multi-user environment or need single- 
user application, CALC-11 is designed to give you the best quality 
reliability and value by a firm dedicated to serving the needs of 
DEC users for the past seven years. 

CALC-11 is easy to learn and easy to use. A three-dimensional, 
virtually unlimited matrix lets you build the simplest to the most 
sophisticated models. The complete user manual is provided 
along with many tutorials that include practical, problem-solving 
situations for hands-on learning. 

With CALC-11, you receive the finest sup¬ 
port available. And you're protected by a 
full one-year warranty. 

Experience the exceptional quality and 
value of CALC-11 for yourself in your actual 
running environment, uncontrived. Call or 
write Computer Systems Corporation today 
for a live, on-site demo. 

5540 Rock Hampton Court * Indianapolis. IN 46268 
Telephone 317-872-7200 * Telex 276-243 

800-428-0714 
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UNIFORUM 

RIDGE COMPUTERS 

INCREASES 

CAPABILITIES WITH 
VIRTUAL MEMORY SYSTEM 
V OPERATING SYSTEM 

Ridge Computers demonstrated 
their new operating system which is 

derived from UNIX System V. Call¬ 
ed the Ridge Operating System 

(ROS) Release 3.0, it combines the 

facilities and software portability of 

the newest UNIX operating system 

with virtual memory. 

The Ridge-developed UNIX 
kernel adds several capabilities not 
included in most UNIX System V 

implementations. Among these are 

paged virtual memory, high- 

performance file servers, and high¬ 

speed interprocess communication. 
The Ridge 32 computer has 

floating-point hardware, and high- 

resolution bit-mapped graphics in 

one- to four-user configurations. It 

is priced from $42,400, with 

quantity discounts available. The 
company is also designing a family 

of compatible products that will 

interconnect through a high-speed 

local area network. 

For further information, you can 

contact Ridge Computers at 2451 
Mission College Blvd., Santa Clara, 
CA 95054, 408-986-8500. 
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UNIFORUM 

APOLLO EXHIBITS 
DISTINCTIVE UNIX 
ENVIRONMENT 

Apollo Computer, Inc., demon¬ 

strated the unique features of AUX, 

the firm’s adaptation of UNIX 
System III software with Berkeley 

extensions. Operating in a multi¬ 

node local-area network, AUX 
allows users full Bell System and 
Berkeley UNIX functionality in 
addition to Apollo’s standard win¬ 
dowing, networking and graphics 

capabilities. 
Apollo’s DOMAIN architecture 

lets both AUX and proprietary 

Apollo shells operate simultaneously 

as autonomous processes on the 

same screen. 

AUX supports FORTRAN 77, 

ISO PASCAL, and C programming 
languages and features an on-line 
interactive source level debugger. 
Later this year, Apollo will imple¬ 
ment both the UNIX Bell System V 

release and the Berkeley release 4.2. 

Apollo Computer, Inc., manu¬ 
factures dedicated, high-perfor¬ 

mance, 32-bit professional work¬ 

stations, which operate in a 
distributed, local-area network. Over 
3000 workstations have been 

installed. For further information, 
contact Apollo at 15 Elizabeth 

Drive, Chelmsford, MA 01824. 
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ORACLE AVAILABLE ON 

UNIX SYSTEM V 

Oracle Corporation has added 
UNIX System V to the list of oper¬ 

ating systems supporting ORACLE 

relational data base management 

systems. Larry Ellison, president, 
claims that availability under UNIX 

System V makes ORACLE the 
DBMS of choice for OEMs develop¬ 

ing in multi-user UNIX-based 

minicomputer and microcomputer 
systems. He said this is particularly 

true because the SQL language and 

compatibility with IBM/VM sys¬ 
tems, and even MS-DOS systems, 

are design goals. 

Written in the C programming 

langauge, ORACLE is almost 98 
percent operating system indepen¬ 
dent. Of its 2000 modules, Ellison 

said, only 30 need to be modified to 

move ORACLE to almost an oper¬ 
ating system on a 16- or 32-bit 

computer. 

This was made possible because 

ORACLE bypasses the host operat¬ 
ing system by implementing its own 

file management system. In the 

UNIX environment, for example, 

disk space is allocated to the 

• Powerful/Easy to Use 
• Visual Programming Capability with: 

Application Generator 
Integrated Report Writer 
Integrated Business Graphics 

• Integrated Data Dictionary 
• Non-Procedural Query Language 
• Exclusive Networking Capability 
• Supported Around the Clock 

Available for VAX and MC68000 
computers runningtheVMSand 
UNIX Operating Systems. 
VAX and VMS are trademarks of Digital Equipment Corp 
MC68000 is a trademark of Motorola Corp 
UNIX is a trademark of Bell Laboratories 

Relational Technology Inc. 
2855 Telegraph Avenue 
Berkeley, CA 94705 
415-845-1700 

See us at COMDEX/Spring - Booth #3127 
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UNIFORUM 

VENTURE CAPITAL 
FOR 

SOFTWARE/SYSTEMS 
DEVELOPERS 

We have venture capital funds for soft* 
ware/systems product development. 

We fund products from the conceptual 
stage through market introduction. 

If you have a product/product concept 
that you are seeking funds for, contact: 

THE SARATOGA GUILD 
P. O. Box 2817 

Saratoga, CA 95070 
Attention: Richard Paul 
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UNIX 
SUPERMICROS 

$9,095.00* 
• New units with warranties 

• MC 68000 
• 768 KB memory 

(expandable) 
• 10 I/O ports • 1 MB floppy 

«27 MB Winchester 

Call Tom Chiodo 
or John Osborne 

(512) 458-3224 
*Call for quantity quote 

ORACLE DBMS. Within this file 
system, it allocates its own system 
table, data dictionary, and user 
tables, and is solely responsible for 
their management and extension. 

The ORACLE relational lan¬ 
guage, SQL PLUS, is a superset of 
SQL. It allows users to perform the 
full range of data base functions: 
users can query the data base for 
information; manipulate data by 
operating on tables in the data base; 
define data by adding new columns 
or tables; and implement data 
security controls. 

Oracle Corporation is located at 
2710 Sand Hill Road, Menlo Park, 
CA 94025, 415-854-7350. 
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DUAL SYSTEMS SHOWS 
VERY FAST SUPERMICRO 

Dual Systems Corporation 
displayed a new MC68000-based 
system which combines very high 
throughput and the full UNIX Sys¬ 
tem V operating system. The 83/80 
was first introduced with System III 
UNIX at the Wescon Show last No¬ 
vember. Designed as a high-perfor¬ 
mance system, the 83/80 conforms 
to IEEE-696/S-100 bus standards, 

with a 10 MHz clock rate, and 
memory management. 

An industry-compatible SMD 
disk controller, for which Dual Sys¬ 
tems has a patent pending, yields 
average transfer rates of 800 
kilobytes per second in read mode, 
and 560 kilobytes in write mode. All 
sectors on a track are transferred 
within a single disk rotation, 
regardless of where the head first 
settles. The controller supports one 
or two 80-megabyte hard disks. The 
standard 512 kilobytes of dynamic 
random-access memory with parity 
is expandable to 3.25 megabytes. 

Twenty board slots are available 
in the system chassis, and systems 
integrators may also purchase board 
sets without power supplies or 
cabinet. Application software includ¬ 
es word processing, electronic 
spreadsheet, and a relational data 
base management system. 

Test sites have been success¬ 
fully installed and evaluated. The 
83/80 is available now for $20,990, 
inclusive of UNIX, 80-megabyte 
disk, and one year warranty. Con¬ 
tact Dual Systems at 2530 San 
Pablo Avenue, Berkeley, CA 94702, 
415-549-3854. 
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UNIFORUM 

INTERACTIVE SYSTEMS 
ANNOUNCES ENVIRONMENT 
FOR SINGLE- AND MULTI¬ 
USER COMPUTERS 

Interactive Systems has intro¬ 
duced TEN/PLUS, a new software 
environment that offers its users a 
simple, consistent interface to 
computer applications on both 
single- and multi-user computers. 

In the TEN/PLUS environment, 
a user first points at data with a 
cursor and then issues a command. 
Inexperienced users can use a small 
set of commands and menus to 
perform their work. More experi¬ 
enced users can employ a larger set 
of commands and can bypass the 
menus. Users can also view data 
through multiple windows and can 
move data from one window to 
another. 

TEN/PLUS has been developed 
as an open-ended environment for 
organizations selling or using 
several different kinds of computers. 
TEN/PLUS runs on microcomput¬ 
ers, minicomputers, and main¬ 
frames. It can be ported to different 
operating systems and can use any 
CRT terminal with cursor-position¬ 
ing capability. 

TEN/PLUS shields the user 
from the pecularities of specific 
hardware or operating systems. No 
matter what the underlying system, 
it provides a uniform interface that 
can serve as the complete environ¬ 
ment in office systems, in business 
data processing and in technical 
computing. 

The user interface of TEN/- 
PLUS is based on Interactive’s 
screen-oriented text editor, INed. It 
expands the power of INed com¬ 
mands so that they can be used to 
process text, files, directories, mail 
messages, and other kinds of data. 

Interactive has also announced 
an initial set of applications for 
TEN/PLUS. The first application is 

an electronic mail system that can 
be used to create, send, answer, file 
and print messages. The second 
application is a networking system 
that links computers so that they 
can transfer electronic mail, ex¬ 

change files, and share such central 
resources as printers and type¬ 
setters. 

Interactive Systems Corp., is 
located at 1212 Seventh St., Santa 
Monica, CA 90401, 213-450-8363. 
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ONE SIZE 
FITS ALL 

Heurikon presents Minibox - a multiuser 

UNIX workstation based on its powerful 

HK68™ single board microcomputer and 

Uniplus+™ UNIX System III or System V 

operating system with Berkeley enhance¬ 

ments. 

Designed with the OEM in mind, one size fits 
all Both compact and flexible, the Minibox 

includes within its 10.5"w x 13.9"h x 20.51 

frame a 200 or 400 watt power supply, six 

slot Multibus™card cage, (4-5 available for 

user use!], single double density floppy disk 

drive, streamer tape drive, and 31 or 65 

Mbyte Winchester drive (expandable to 280 

Mbytes]. All this within the same cabinet! 

System status LEDS on the front panel in¬ 

form the user of CPU and disk drive activity. 

With Uniplus4-™, Minibox 

becomes a flexible and affordable 

tool for program development, text 

preparation, and general office 

tasks. Included is a full "C" com¬ 

piler, associated assembler and linker/loader. 

Optional languages are: 

Macro assembler, ISO Pascal compiler, 

FORTRAN-77 compiler, RM-COBOL™, 

SVS BASIC (DEC BASIC compatible inter¬ 

preter], SMC BASIC (Basic-Four BB3 com¬ 

patible interpreter), and Ada™. Other 

utilities include UltraCalc™ multiuser 

spread sheet, Unify™ DBM, Ethernet™, 

and floating point processor. Alternate 

operating systems available are 

PolyForth , Regulus™, CP/M 68K™, 

others. 

‘UNIX is a trademark of Bell Laboratories. Unify is a trademark 

of Unify Corp. UltraCalc is a trademark of Olympus Software. 

Ethernet is a trademark of Xerox Corp. Uniplus + is a trademark 

of UniSoft Corp. PolyForth is a trademark of Forth. Inc. Regulus 

is a trademark of Alcyon Corp. CP/M-68K is a 

trademark of Digital Research. Ada is a registered 

trademark of the U.S. government, Ada joint Pro- 

I gram Office. RM-COBOL is a trademark of Ryan- 

McFarland Corp. HK68 is a trademark of Heuri¬ 

kon Corp. Multibus is a trademark of Intel Corp. 

HELRIK0N 3001 Latham Drive 800/356-9602 
Madison, Wl 53713 In Wisconsin 

608/271-8700 
Telex 469532 

Hannover U.S. CeBit Booth 201 701 41 
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UNIFORUM 

TI INTRODUCES NU 
MACHINE 

Texas Instruments displayed its 
new Nu Machine, the first com¬ 
mercial computer system imple¬ 
menting the advanced, high-speed 
32-bit NuBus technology developed 
at the Massachusetts Institute of 
Technology. 

The Nu Machine is a high-per¬ 
formance system based on the 37.5 
megabyte NuBus, and is particular¬ 
ly well suited for applications 
requiring multiple or special purpose 
processors. 

According to Joe Watson, vice 
president of TI’s Data System 
Group, “The features of the Nu 
Machine make it a unique product in 
the industry. The combination of 
high-performance and flexible archi¬ 
tecture makes is particularly attrac¬ 
tive to sophisticated end-users, 
system integrators, and OEMs in 
the scientific and engineering 
marketplace. One of our first Nu 
Machine customers is Lisp Machine, 
Inc., who designed their own Lisp 
processor for artificial intelligence 
applications, and chose the Nu Ma¬ 
chine because of its powerful archi¬ 
tecture and display capabilities.” 

Some features of the Nu 
Machine include the following: a 10 
MHz 68010 processor with 4 kilo¬ 
byte, 45 nanosecond cache memory, 
and a memory-management system 
implemented in hardware; a high- 
resolution display of 800 x 1024 
pixel 15-inch 60Hz black-and-white 
display and bit-mapped graphics 
controller that will produce high- 
quality graphics and multi-font text; 
two Winchester disk storage sys¬ 
tems are available -- a 474 megabyte 
Winchester disk subsystem with 18 
milliseconds access time and an 84 
megabyte disk with 20 milliseconds 
access time. For disk backup, 1/2- 
inch streamer and 1/4-inch cartridge 
units are available. 

The Nu Machine UNIX opera¬ 
ting system has enchancements to 
support high-resolution graphics 
and other Nu Machine hardware 
features. It is offered in two config¬ 
urations - a small office unit 
designed to operate in a quiet 
environment and a rackmount model 
that supports larger peripherals and 
is designed for computer room oper¬ 
ations. 

For more information, contact: 
Texas Instruments, Data Systems 
Group, P. O. Box 402430, Dallas, 
TX 75240, 1-800-527-3500. 
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UNIX-BASED WINDOWING 

Officesmiths, Inc., exhibited its 
UNIX-based document manage¬ 
ment system at UniForum. The Of- 
ficesmith provides application 
development tools, and an advanced 
multi-windowing operating environ¬ 
ment. “Although a number of win¬ 
dowing systems are being announc¬ 
ed for MS DOS,” said president 
Glenn Mclnnes, “The Officesmith is 
the first windowing system built on 
UNIX.” 

The Officesmith is being made 
available to corporate office system 
developers through microcomputer 

vendors and systems integrators. It 
provides a strategy for many office 
applications, from corporate policy 
and procedure systems to proposal 
writing systems and marketing data 
bases for sales forces. 

The multi-windowing operating 
environment of The Officesmith has 
been designed to support a broad 
range of applications. The user/ 
machine dialogue style provides 
menu formats that are common 
across applications. The DESK 
menu displays all available applica¬ 
tions and the WINDOW menu dis¬ 
plays the current application. The 
on-screen windows are shaped, sized 
and stacked depending on what 
applications are active. 

While they have several office 
applications of their own, Office- 
smiths has an open system architec¬ 
ture product policy. The controlled 
release of application-transparent 
interfaces to the document-based 
management system and the win¬ 
dow-management system will pro¬ 
vide office systems developers with 
the tools to integrate third-party 
software. 

Officesmiths, Inc., is located at 
331 Cooper Street, Ottawa, Canada, 
613-235-6749. ■ 
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HOWTOTELLTOM 
FROM DICK AND HARRY. 

Everybody and his brother is getting 
into the software business these days. 

Which is an encouraging development, 
because it gives you plenty of sources from 
which to ch(X)se. And a discouraging de¬ 
velopment, because it makes it difficult just 
which to choose. 

To make matters easier, we’d like to 
point out a lew pertinent differences that 
help separate TOM from the other guys. 

First, TOM (The Office Manager, Inc.) 
is the developer of the SPEED™ Utility7, a self- 
documenting application generator (not a 
cxxle generator) and data management sys- 
tem.This tcxtl reduces the time and cost for 
the data processing professional to develop, 
maintain, enhance and modify even the 
most sophisticated application software. 

Also, because the SPEED Utility is easy7 

to understand and use, users with a knowl¬ 
edge of an application’s structure can do 
things like add fields to a file, input items 

to a screen, or develop a new report, all 
without programming. 

Since SPEED-written applications 
easily7 accommodate common system 
support and individual site modifications, 
they are uniquely suited to the data pro¬ 
cessing professional, the distributed net¬ 
work, and the first-time user as well. 

What’s more, for those who don’t 
want to reinvent the wheel,TOM also has 
one of die largest libraries of applications 
software in the world. With packages now 
running thousands of computers for busi¬ 
nesses like construction, manufacturing, 
distribution, restaurant/ftxxl service, prop¬ 
erty management, and professional serv¬ 
ices, all with integrated word processing. 

And finally we have a network of TOM 
licensed consultants worldwide to provide 
critical local support in implementing and 

maintaining applications that are modified 
for local operations, languages, and needs. 

For further information on why you 
should chcx)seTOM software instead of Dick 
and Harry’s, we direct you to the coupon in 
the corner of this ad. 

To find out more about our gcxxl name, 
you can start by filling in yours. 

SOFTWARE* 

TOM operates on many *Unix-based micro, mini and 
small mainframe computers. Tnix is a trademark of Bell Labs. 

Name_ 

C( )mpany.___ 

Address_ 

City*_Suite_Zip_ 

Phone_ 

Send to: TOM, Box 66596, Seattle,Washington 98166. 
Or phone: (206) 246-7022. © i984,TheOffice Manager, Inc. 



SHMENUS Continued from Page 14 

To simplify the construction 
and updating of the SHmenu, the 

above screen will be stored in the file 

help.text. This file will be separate 
from the SHmenu command file. 

Below is a listing of the 

SHmenu file which contains the 

UNIX shell commands that control 

the user prompting and task 

execution. Note that the numbers on 
the left hand side of the listing are 

NOT part of the shell file, but are 
added to aid our discussion. 

ECHO 

The echo command on line 1 of 
the SHmenu listing will print the 

greeting “Welcome to the SHmenu 

demo” on the user’s terminal. The 
simplist form of the echo command 
is: 

echo a line to be printed 

which will output the words “a line 

to be printed”. Since the echo 
command line is processed by the 

UNIX shell and there are a number 

of characters that have special 

meaning to the shell (including the 

asterisk, dollar sign, and semicolon), 

you may need to surround the line 
to be output with single or double 

quotes: 

echo ‘What is the price of $5 
worth of tea in China?’ 

echo “*** This line will stand 
out ***” 

Single quotes will prevent the 
shell from processing all enclosed 
characters, including dollar signs. 

Double quotes will prevent the 
processing of all enclosed characters 

except dollar signs which are used to 

reference shell variables. 

In the forms of echo discussed 

above, a new-line is output after the 
specified text. Thus any text output 
after an echo would be placed at the 

start of the line just below the echo’d 

message. This normally is the 
desired mode of operation. Fre¬ 

quently it is useful to not append a 

new-line, such as when a user is to 
be prompted for information. 

New-line suppression is accom¬ 

plished by preceding the text to 

84 UNIX REVIEW April/May 1984 

1 echo Welcome to the SHmenu demo 
2 cat help.text # display the help screen when first invoked 
3 while true 
4 do 
5 # show command summary and read user’s request 
6 echo -n “Commands: directory, edit, create, help, bye ? ” 
7 read cmd file 
8 
9 case $cmd in 

10 
11 # directory listing 
12 d* ) echo Currently available files: 
13 Is;; 
14 
15 # edit a file (if no file argument then show the user 
16 # a list of current files and ask for one to edit 
17 e*) while test -z “$file” 
18 do echo Files available for edit: 
19 Is 
20 echo -n “Name of file to edit? ” 
21 read file 
22 done 
23 
24 if test -r $file 
25 then ed “$file” 
26 else echo Error - $file cannot be read 
27 fi ;; 
28 
29 # create a file (ask the user for a file name if needed) 
30 c*) while test -z “$file” 
31 do echo -n “Name of new file? ” 
32 read file 
33 done 
34 
35 if test -f $file 
36 then echo Error - $file already exists 
37 else cp /dev/null $file 
38 ed $file 
39 fi ;; 
40 
41 # help (display contents of help file) 
42 h*) cat help.text ;; 
43 
44 # bye (leave the SHmenu demo) 
45 b*) echo Bye ; break ;; 
46 
47 # anything else is an error (inform user and show help file) 
48 *) echo Error - $cmd not a valid command 
49 cat help.text ;; 
50 
51 esac 
52 
53 done 

A Demonstration SHmenu 



Now you don’t 
have to be rich to 

be powerful. 
Riches and power don’t always go 

together. Take Plexus, for instance. 
The world’s most powerful UNIX-based 
supermicros. 

Powerful because multiple proces¬ 
sors share the UNIX load. So processing 
power is distributed to where it does the 
most good. 

Terminal I/O. Disk I/O. 
Data communications. And, of 
course, data processing. 

Our unique architecture 
also lets us bring you the 
world’s first UNIX Network 
Operating System (NOS). So 
you can combine Plexus sys¬ 
tems in an Ethernet network 
for even more power. 

NOS gives you real time, 
continuous access to files. From 
anywhere in the network. 

Files are also updated on 
the same basis. So everyone 
in the network works with up-to-the- 
minute data. Automatically. 

No waiting for file transfers. And 
that’s a decided improvement over 
everything else that’s out there. 

You also get to save money on 
powerful UNIX-based software, includ¬ 
ing COBOL, FORTRAN, Pascal, BASIC, 
and C. Database management and word 
processing, too. As well as hundreds of 
third party UNIX packages. 

Plus our own software and main¬ 

tenance support. And even a software 
referral service for your OEM programs. 

Does all this make us expensive? 
Absolutely not. 
In fact, Plexus systems cost thou¬ 

sands of dollars less than the minicom¬ 
puters we outperform. 

To get a better idea of just how 
good that performance is, come get a 
demonstration. Call 800-528-6050\ ext, 
1444. In Arizona, 800-352-0458, ext. 
1444. Or write Ralph Mele at Plexus 
Computers, Inc., 2230 Martin Avenue, 
Santa Clara, CA 95050. 

You see? You don’t have to be rich 
to be powerful. Just smart. 

PIUEXILJS 
Built for speed. 

© Plexus Computers, Inc., 1983 
*UNIX is a trademark of Bell Laboratories. 
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be output with the argument “-n” 

(for no new-line). The following 
example from line 6 of the SHmenu 
listing demonstrates this type of 
prompting: 

echo -n “Commands: direc¬ 
tory, edit, create, help, bye ? ” 

The user will see the line: 

Commands: directory, edit, 
create, help, bye ? _ 

Where the underscore is the 
location of their cursor on a CRT 

terminal, or the next print position 
on a hardcopy terminal. Note that a 

space was output after the message 

by enclosing the message, with a 

final space, in quotes. Had the 
quotes not been used, the cursor 

would be left immediately following 
the question mark. 

CAT 

Another way of displaying 
information to the user is with the 

cat command. This simplist use of 
the cat is: 

cat file 

which will output the contents of the 

named file. 

Long help screens can be output 
via sequences of echo commands. 

However, it is usually easier to 

compose these screens into separate 
files. Thus, the text can be entered 
as it will appear on output. In the 
example, the help screen is stored in 
the file help.text and is output with 

the cat command on lines 2, 42, and 

49 of the SHmenu listing. 

WHILE ... DO ... DONE 
In a menu-based system we 

wish to have the user to continually 

loop through the sequence: 

1. View the menu choices 

2. Select a choice 
3. Perform the task selected 
4. Go to Step 1 

The while command is a conven¬ 

ient way a doing this in the UNIX 

shell. A format of the while 

construct is: 

while command2 
do 

command2 

commandN 
done 

The UNIX shell command line 

commandl is executed. If the 
command was successful, the lines 
command2 through and including 
commandN are also performed. This 

sequence will repeat until: 1) 

commandl returns with an 

unsuccessful exit status, or 2) a 

Tektronix 
Systems Programmers 
Are Making A 
Good Idea Better 
Your potential for leadership in a UNIX™ environment is 
the key to this opportunity. Our experienced systems pro¬ 
grammers are involved in generating new codes, making 
improvements and bug fixes to UNIX™ kernal, device 
drivers, commands, utilities, and network programs. Our 
primary focus is on the 4.2 BSD enhancements. 

To qualify for this challenging position, you must be 
an expert “C” programmer, have in-depth knowledge of 
UNIX™ internals, VAX and PDP-11 architectures and related 
peripherals. An advanced degree is preferred, but equivalent 
related experience will be considered. 

We are a Fortune 500 company located in the Portland, 
Oregon metropolitan area. If your skills match our needs 
and you would like to pursue a career in an environment 
that offers a natural, unspoiled beauty, affordable housing 
and unsurpassed recreation, send your resume to Michele 
Goza, DS 46-943, Tektronix, Inc., P.O. Box 500, ALL1, 
Beaverton, OR 97077. 

We are an equal opportunity employer m/f/h. 

UNIX is a TM of Bell Laboratories. 

Ttektronix 
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MX* SYSTEMS EXPO/84 ( 
i unique marketing opportunity for aupp e,s of UNIX-related 
fire, hardware, systems, and services. 

HE UNIX SHOW FOR USERS 
,ND RESELLERS: 
isf/84 is the onlv UNIX-oriented show 
hat focuses on UNIX usersm includ.ng 

fortune 1000 MIS management, as well 

is critical value-added resellers. In 

issociation with Gnostic Concepts, 
Inc. we have identified high-market- 

notential user and reseller audiences 
and have shaped exhibit and confer¬ 
ence content to meet their concerns. 

AN EXCITING SHOWCASE: 
Five hundred booths will be filled by 
some 200 exhibitors at the modern, 
spacious Los Angeles Convention 
Center an easy-to-reach, profession- 

allv-run facility in the heart of one of 
the country’s largest computer markets. 

And both exhibits and conference ses 

sions are under one roof at the 

Convention Center. 

PLUS TOP FLIGHT 
CONFERENCES: 
USE/84 is also a compelling profes- 
sional conference featuring marryo 

the industry’s most respected UNIX 
authorities. Conference sessions 
tutorials, and panel discussions are 
designed with the guidance of Gnostic 

amceots Inc., and David Fiedler, 

Editor of the influential newsletter 

Unique. 

attendance-building 

PROMOTION: 
An aggressive advertising and pro¬ 

motion campaign is aimed at CNK 
resellers and users—an audience n 
UNIX-oriented show has ever before 

reached. 

VALUABLE MARKET 
RESEARCH: 
Exhibitors will receive an in-depth 
attendee market analysis created by 

Gnostic Concepts, Inc., based <^ 
extensive interviewing on the exhibit 

floor. 

SPECIAL DISCOUNT 
FOR START UPS: 
Start-up companies will have an extra¬ 
ordinary opportunity to participate in 

this important marketing event at a 

significant discount. 

PROFESSIONAL MANAGEMENT: 

USE/84 is developed and managed b\ 
Computer Faire, Inc., the proven team 
behind the Ninth West Coast Computer 

Faire, the highly successful PC Faire, 
and a growing list of well-focused, 
user-oriented Computer Faire events 

across the country. 

5f% 
- ri. 

USE/84 
Unix Systems Expo/84 

September 11-14, 1984 
Los Angeles Convention Center 

Call or write for complete exhibitor 
information, floor plans, and contracts. 

Computer Faire, Inc. 
A Prentice-Hall Company 

181 Wells Avenue 
Newton, Massachusetts 02159 

617/965-8350 

611 Veterans Boulevard 
Redwood City, California 94063 

415/364-4294 

“UNIX is a trademark of AT&T Bell Laboratories. 



continue or break „ 
encountered A r„„c mmand is 

«««;„„ to^l“"anl!Ca“se 

Past the end of theToop”t0resume 

SHmimS|ifti„T0d"8h 53 °‘ “» 
wkilecommand. NotethMuIf.lhe 

a :LZ^t 2s 

!\EVs j 

CORPORATION HAn II' *r. . . 
6/7 IV. Virginia St. 

Milwaukee, H7 53204 
(414) 276-2937 

C 
for the 
6809 

NEVER 
BETTER! 

rpxr,r-“rK"- 
RetocanngCAssemb?era|t0lally n6W 6809 
Initializer support ha<; ’ho'nker^and Loader- 
only bitfield-type structure1™33!.3, ,eavin9 

doubles lacKinTC^KfSR"’3 

Best of all, compiled code is'jusfas t0 US®' 

s~ss- 
option^ i-'brary, are available as extra-cos, 

SS£"iSS?3» a,ai'able Mer 

^ssss^-sssssissr 
Trademarks: 
Introl-C, Introl Corporation 

oS.MtoSJS’sSro" S,!"mS Con*"'»n's 

^,ist£5ar,°^ 
BM PC, International Business Machines 

For further information, please call or write. 
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istfi only wS <ST13n-d °n Iine 45 
loop. In this example the 

terminate after the break^T^1 

through 33 eaTuUg5 22 and 30 

smaller while lLsThaf^6 
controlled by the exifstatJsof £ 

the statements 

Zero l^gth stri^gh The^est 
command and shell variables !re 
discussed below. re 

COMMENTS 

The maintenance and 
onhaocemeot of a menu £e2* 

reaaer of the command file These 

have the formats^ ^ COmments 

# This is a fun line comment 

° exDlttn ?h Th'S comment can 
explain the command to the left 

The SHmenu demonstration 
contmns comments on lines 2,511 
15, 16, 29, 41, 44, and 47. 

SHELL VARIABLES AMD READ 

Shell variables are names by 
which we can refer to stored textual 
information. While the first charac- 
,®r °f a variable name must be a 
letter the remaining characters may 
be letters, digits, or underscores. 

While there are a few ways to 
attach textual information to a shell 
variable, the demonstration listing 
illustrates only the read command 
on lines 7, 21, and 32. The read 
causes one line to be input (normally 
from the user’s terminal keyboard) 
and assigns the input words to the 
specified shell variables. 

The simplist form of read is with 
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tcc 
it may become your favorite UNIX command. 

Tartan’s C Compiler: compatibility across machines and 
highly optimized code—to save you resources. Superior 
error reporting, complete documentation, and responsive 
product support—to save you time. 

tmc 
it may become another favorite UNIX command. 

Tartan’s Modula-2 Compiler: the language Pascal wishes 
it could be—structured syntax, separate compilation, con¬ 
current processing support. With Tartan’s high quality per¬ 
formance, error handling, and support. 

TARTAN 

Your Favorite Compilers— 
Save You Time and Resources 

Optimized Code: Fits more application on your machine; 
lets it execute faster. You’ll get more work done with your 
present machines. 
Superior Compile-time Diagnostics: Minimizes recompila¬ 
tions. Locates errors precisely. Reduce the hours needed to 
produce a correct program. 
Compatibility: Keep up with a changing world. Mix languages 
in an application. Add new machines, and compile your exist¬ 
ing programs correctly. Tartan’s technology produces com¬ 
patible compilers without sacrificing optimization. Start with 
Tartan compilers and grow with them—compatibly. 
Complete Documentation: Answers to the questions that 
always arise. Complete explanations and suggested actions for 
every compiler message. Your people adapt to Tartan com¬ 
pilers quickly, and save time every day. 
Responsive Product Support: Your time is important. Take 
your questions and problems to our support service team. You 
get the answers when you need them. 

Tartan’s compilers for C and Modula-2 for VAX/UNIX, DEC-20, 
and both 16000 and 68000 series computers. Additional machines 
and languages, including Ada, are coming. Ask us today about 
compiler suites. 

TARTAN— 
We’re going to be your favorite software company. 

TARTAN Laboratories Inc. 

477 Melwood Avenue 

Pittsburgh, PA 15213 

(412) 621-2210 
VAX is a trademark of the Digital Equipment Corporation. 

UNIX is a trademark of Bell Laboratories. 



only one variable specified: 

read var 

(as in lines 21 and 32 of the 
demonstration listing), where the 
entire input line is stored and 
associated with the shell variable 
(file in the example). If more than 
one shell variable is specified in the 
read command: 

read varl var2 var3 ... varN 

then the first word is associated with 
the first shell variable, the second 
word with the second variable, etc. 
(A word is a group of characters 
separated by either a space or a 
tab character.) If all words have not 
yet been associated with a variable, 
the remainder of the line will be asso¬ 
ciated with the last variable 
specified. On line 7 of the demon¬ 
stration listing: 

read cmd file 

will associate the first word entered 
at the terminal keyboard with the 
variable cmd and the remainder of 
the entered line with the variable 
file. 

Simple references to the text 
represented by a shell variable are 
made by preceding the name of the 
shell variable with a dollar sign, as 
in: 

echo $prompt 
cat $file 

In the demonstration listing, the 
text associated with the shell 
variable file is referenced in lines 17, 
24, 25, 30, and 35. The text 
associated with cmd is similarly 
accessed in lines 9 and 48. 

Double quote marks surround 
the use of $file in lines 17 and 30 to 
prevent the UNIX shell from 
discarding the variable reference in 
the event that the variable was 

empty. (This is required for the test 
command to operate properly.) 

CASE 

On line 6 of the SHmenu listing 
the user is prompted for a command. 
The command is input on line 7. Now 
we wish to perform different tasks 
depending on the command selected. 
Portions of lines 9 through 51 will be 
executed, as selected by the text 
associated with the shell variable 
cmd. The general form of the case 
command is: 

case word in 
patternl) commandla 

commandlb 

commandlx ;; 
pattern 2) ... 

pattern N) ... 
esac 

Where word is compared to the 
patterns. The commands associated 
with the first matched pattern are 
executed. Usually (as in line 9 of the 
SHmenu listing), the word is a shell 
variable. The patterns follow the 
same rules for the UNIX shell’s file 
name generation (see the SH section 
of your UNIX manual). The 
demonstration SHmenu only uses 
the asterisk wild-card character, 
which matches any pattern. Lines 12 
and 13 are executed if the input 
command begins with a letter ‘d’. 
The asterisk in the pattern ‘d*’ will 
match anything that might follow 
the ‘d’. Thus, a directory listing can 
be requested with the commands 
‘directory’, ‘dir’, ‘di’, ‘d\ as well as 
‘dog’, ‘doctor’ and ‘ddddddd’. It is 
important to remember that the 
commands executed are associated 
with the first pattern matched. 
Thus, if you wanted to select 
between the two commands ‘dirt’ 
and ‘dir’, the ‘dirt’ pattern and its 
commands must appear before those 
for ‘dir’. 

XENIX Communications 
Available NOW! 

Put your 
computers on 

speaking terms. $295 00 

PERM. Communications Software 
Everyone from the beginning computer user to the expert finds TERM easy to learn and powerful to use Just 
plug it in and go1 In a few keystrokes you can access a remote database or send a group of files to another 
system. 

TERM allows your computer to perform efficient, error-free exchange of binary or text files, over phone lines 
or hard-wired circuits at speeds of up to 9600 baud Available options allow you to include or exclude a group 
of files for transfer in a single command 

TERM’S "data capture” feature allows saving transcripts of sessions with remote mainframe and minicompu¬ 
ters to disk for later editing or printout, if desired 

1 Pre-installed and ready to run 
1 Automatic error checking and re-transmission 
1 Wildcard (*.*) file send/receive, capability 
> Xon/Xoff. Etx/Ack. Ascii protocols for com¬ 

munications with non-TERM systems 
1 Dumb Terminal emulation mode for remote- 

systems 

Modem7 protocol for remote bulletin boards 
Auto-dial/Answer and Hangup supported on 
Hayes Smartmodem 300/1200 and compatibles 
Programmable batch file capability 

TERM comes ready to run on more than 35 CP/M—80. MSD0S. CP/M—86. and Xenix systems; IBM PC /XT. 
Kaypro. Osborne. Televideo, Victor, Apple® II—CP/M Heath. Vector. Sanyo. Eagle. Molecular. Altos, and 
many others. 

6 CALL OR WRITE FOR FREE PRODUCT CATALOG 

9558 South Pinedale Circle 
Sandy, Utah 84092 

SOFTWARE (801)943-8386 
We make it easy lor you. Circle No. 18 on Inquiry Card 

CENTURY 

CP/M is a registered TM of Digital Research 

100 UNIX REVIEW April/May 1984 Circle No. 44 on Inquiry Card 



ITMI W 

togetherness '’A/ 

IBM-PC 
68000 
PDP-11 

VAX 
UNIX 

MS-DOS 
VMS 

3COM 
INTERLAN 

CMC 
XNS 

Ethernet Software 
We've kept the promise of Ethernet. With Fusion 
network software, you can now mix a variety of 
processors, operating systems, and local area net¬ 
work vendors' hardware. All on the same Ethernet 
cable. File transfer, remote program execution, 
remote login and a wealth of network utilities 
—with exceptional performance and compact 
code size. 

FUSION is a trademark of Network Research Corporation 
Unix is a trademark of Bell Laboratories 
Ethernet is a trademark of Xerox Corporation 
VAX, PDP-11 and VMS are trademarks of Digital Equipment Corporation 
MS-DOS is a trademark of Microsoft Corporation 

If you are looking for THE Ethernet software 
solution,contact: Kyle Todd 

Network Research Corporation 
1964 Westwood Blvd 
Los Angeles, CA 90025 
(213) 474-7717 

Network 
Research 
Corporation 



Since the asterisk will match 
any pattern and only the first 
pattern matched will be recognized, 
the pattern on line 48 of the 
demonstration that consists only of 
an asterisk will match any 
unrecognized pattern. The com¬ 
mands associated with this pattern 
will be executed only if the user 
entered an invalid command. In this 
case we output an error message on 
line 48, and then output the help file 
on line 49. The menu will continue at 
the top of the while command where 
the user will be prompted for a new 
command. 

IF ... THEN ... ELSE ... FI 

Conditional execution of 
commands can be accomplished with 
the if command, the format of which 
is: 

if commandl 
then command2 

command3 
else command4 

command5 
fi 

The UNIX shell command line 
commandl is executed. If 
commandl was unsuccessful, the 
lines command2 through command3 

are executed. If commandl returns 
with an unsuccessful exit status, the 
lines command4 through command5 

are executed. Note that the else 
section and its associated commands 
are optional. 

TEST 

Control of the while and if 
commands is often done with the 
test command, some formats of 
which are: 

test -r file 

test -w file 

test -f file 

test -x file 

test -z “test” 

test -n “text” 

# successful if 
the file can be 
read 
# successful if 
the file can be 
written 
# successful if 
the file is 
regular file 
# successful if 
the file can be 
executed 
# successful if 
the text is of 
zero length 
# successful if 

u N i 

UniPress 
Product 
UPDATE 

S O 

Q-CALC * UNICALC 
Spreadsheets for Unix 

O-Calc 
■ Extraordinarily powerful spreadsheet with 

extensive math and logic facilities. 
■ Interfaces with the Unix environment and user 

programs via pipes, files and subprocesses. 
■ Designed for compatibility with our EMACS full¬ 

screen multi-window editor. 
■ Model size 999 by 18,000. 
■ Allows sorting and searching. 
■ O-Calc command scripts supported. 
■ Uses termcap. 
■ Graphics for bar & pie charts, graphs and color. 

Price: $750 for 68000 
2500 for VAX, Perkin Elmer 

Visi-Calc is a trademark of VisiCorp. Unix is a trademark of Bell 
Laboratories. UniCalc is a registered trademark of Lattice Inc. 

UniCalc 
■ VisiCalc-style spreadsheet for Unix. 
■ Powerful Help facilities. 
■ Model size: 64 by 255. 
■ Many math and logical functions. 
■ Spreadsheets can be merged. 
■ Powerful formatting. 
Price: $350 for 68000 and 8086. $1500 for VAX, 
Perkin Elmer. Call about other computers. 

OEM terms available • Much more Unix software, too! 
Call or write for information. 

UniPress Software, Inc. 
1164 Raritan Avenue, Highland Park, NJ 08904 
201-985-8000 • Order Desk: 800-222-0550 (outside NJ) 
Telex: 709418 • Mastercard and Visa 
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SCO is proud to announce the release of the 

XENIX™ Operating System and a full line of compatible 

applications software for the IBM Personal Computer 

and the Apple Lisa 2. 

XENIX from SCO has more features, better 

documentation and higher quality support than any 

other version of AT&T’s UNIX™ Operating System for 

the personal computer. 

XENIX has been installed on more microprocessor- 

based computers than all other UNIX-based operating 

systems combined, and now the power of XENIX is 

available from SCO to set a new standard for personal 

computer productivity. 

Let’s go to work. 

THE SANTA CRUZ OPERATION 

500 CHESTNUT STREET, P.O. BOX 1900 SANTA CRUZ, CA 95061 • (408) 425-7222 • TWX. 910-598-4510 SCO SACZ 

XKNIX is a trademark of Microsoft Corporation UNIX is a trademark of Bell Laboratories ® 1984 The Santa Cruz Operation, Inc. 
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the text is not 
of zero length 

There are many more options 
available with the test command 
that are documented in the UNIX 
user manual. Usually, the file and 
text entries above will be names of 
shell variables and thus be preceded 
by a dollar sign. 

In line 17 of the SHmenu listing 
we have a while command that will 
repeat until the shell variable file is 
associated with a non-zero length 
text string. In line 7 the user was 
asked to input a command. If the 
command was ‘edit’ and the user 
also input the name of a file to input, 
then the shell variable file would be 
associated with a non-zero length file 
name. However, if the user just 
input the command ‘edit’, then file 
would be associated with the zero 

length file name. In this case, a 
directory listing is output (with the 
Is command on line 19), the user is 
prompted for the name of the file to 
edit (with the echo command and 
line 20), and the shell variable file is 
associated with the text input by the 
user (with the read command on line 
21). If the user inputs just a carriage 
return, then the shell variable will 
still be associated with a zero length 
file name and process will repeat. 

Once a file name as been 
entered, we check to see if the file 
exists and can be read. This is done 
with the test command on line 24. If 
the file can be read, then the editor 
is invoked (with the ed command on 
line 25), otherwise an error message 
is output and the process continues 
from the top of the while command 
(where the user is prompted) for a 

new command). 
The procedure is similar if the 

user entered the ‘create’ command. 
On line 30 we check for a zero length 
file name. If no file name has been 
given, then we prompt for a nai^ie 
(with the echo command on line 31) 
and associate the input with the 
shell variable file (with the read 
command on line 32). On line 35 a 
check is made to see if the file exists 
as a regular file. Since we are in the 
‘create’ section of the menu, an error 
message is output it the file exists 
(with the echo command on line 36). 
If the file does not exist, the file is 
created by copying a zero length file 
(with the cp command on line 37) and 
then the editor is invoked (with the 
ed command on line 38). Note that 
the cp /dev/null Sfile was not needed, 
as ed can be used to create a file. 
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However, ed will issue a warning 
message by creating a zero length 
file by the given file name. 

STYLE 

While, for the most part, the 
UNIX shell isn’t sensitive to the 
layout of your SHmenu command 
lines, the readability is greatly 
improved by: 

1) keeping the format simple and 
consistent throughout the 
command file (or files) 

2) indenting the body of while’s 
and if’s 

3) using meaningful comments 
where needed 

4) including blank lines to group 
command lines. 

These will speed the writing and 
implementation of the initial 
version, as well as speed the future 
additions of new features. 

CONCLUSIONS 
The UNIX operating system 

contains many powerful commands 
that can be tied together with the 
UNIX shell to produce a user- 
friendly, menu-based user interface. 
While the tools necessary to build a 
shell menu (or SHmenu ) are readily 
available, one must still define the 
user community, the terminals to be 
employed, and the tasks to be per¬ 
formed while in the menu. 

Commercial menu packages ex¬ 
ist and offer some advanced features 
over what can be accomplished with 
a SHmenu. However, the SHmenu 
approach is often adequate and a 
more cost-effective solution. 

ABOUT THE AUTHORS 

Ira Chayut and Julia Haviland are 

co-partners of CSC APES which pro¬ 

duces reference material for UNIX 

and C. ■ 
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Operating Environment 
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Price 
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executable FORTRAN program. 
Well and good, except that 
executable programs under UNIX 
blend with commands - that is, they 
do not have suffixes: 

$ mv a.out program 

After all, how silly of us to have to 
type: 

$ Is.x 

to see the filenames in our working 
directory. The naming runs against 
standard UNIX conventions. 

The book is flawed by the 
choices indicated, and it does not 
seem to be the “true introduction’’ 
the jacket blurb claims. 

This book might be useful to the 
scores of people who want to use f77 
under UNIX. May we have a show 
of hands? The chapter titles are 
given in the table, “Table of 
Contents for The Guidebook.” 

Table of Contents for 
The Guidebook 

1. Introduction (7) 
2. Getting Started (15) 
3. Files in the UNIX System (25) 
4. The Command Shell (18) 
5. The System Kernel (17) 
6. Facilities and Utilities (16) 
7. Text Preparation and 

Processing (29) 
8. Languages and Compilers 

(39) 
9. A Selected Command Set 

(29) 
Bibliography (6) 
Index (5) 

COMING UP NEXT 

Donald H. Beil, Using the Horizon 

Spreadsheet with the UNIX Operat¬ 
ing System, Reston Publishing, 
1984. 
Alan Feuer, Narain Gehani, Editors, 
Comparing and Assessing Program¬ 
ming Languages: Ada, C, Pascal, 
Prentice-Hall, 1984. 
Stephen Kochan, Programming in C, 
Hayden Book Co., 1983. 

Jack J. Purdum, Timothy C. Leslie, 
and Alan L. Stegmoller, C Program¬ 
mer's Library Que Corporation, 
1984. ■ 
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Figure 7 Operating system will Issue read call to 68000 processor 
based on compiled code. Only one of two read calls illustrated will be 
executed. 

SOFTWARE PORT Continued from Page 22 

absence is important to you and 
your system. Naturally, when the 
vendor assures you all facilities are 
in fact present, he will make that 
assurance willingly in written form, 
for the record. YouTl draw your own 
conclusions if the vendor displays 
reluctance to go that far. 

In other words, where emulation 
is concerned, there’s no free lunch. 

OPERATING SYSTEM 
LOOK-ALIKES 

A look-alike OS differs from a 
derivative in that the developer 
independently devises an operating 
system that mimics another one. 
The look-alike OS is not an operat¬ 
ing system derivative in the sense 
we have been using the word, since 
the originator of the imitated 
operating system does not license 
the look-alike. 

A look-alike can offer significant 
advantages - reduced price, in¬ 
creased performance, or freedom 
from licensing restrictions among 
them - but it will not necessarily 
support the same applications 
software as its model. 

Before you substitute a look- 
alike for the real article, you may 
want to be sure is will support all 
your current and future programs. If 
you’re positive enough, there’s no 
problem. If you can’t predict the 
future too well, prudence and 
caution may be the better course. 

DIFFERENCES BETWEEN 
COMPILERS 

A program’s source code -- the 
code humans can read, understand 
and change - is always the same. 
But the compiled (or machine) code 
varies greatly from system to 
system. Also called object or binary 
code, machine code is the string of 
zeroes and ones the machine can 
read, understand and execute. The 
compiler is a program that converts 
source code to machine code. 

Compiler output depends upon 
the design of the processor - its 
instruction set, the number and type 
of registers, and the method used to 

address memory, to mention only a 
few important parameters. 

Vendors are reluctant to release 
product source code. For this reason, 
software is generally distributed in 
its binary form. A compiler is 
developed for each machine on which 
the software is intended to execute. 
Machines using the same operating 
system or microprocessor, but 
different OS derivatives, will not 
necessarily be able to execute 
identical object code. The way the 
program calls the operating system 
during execution, or differences in 
operating system derivatives result 
in behavior variations between 
systems that must be allowed for by 
the compiler (Figure 7). 

For example, a system call 
issued for a read to a 68000 
microprocessor might consist of the 
following: 

fileno, buffer, bytecount 

While the total of each word 
would not exceed 32 bits, (Figure 8) 
word size might vary because the file 
number could be less than 5 bits long 
and the bytecount need not exceed 
16 bits. 

As a result, one read might be 
structured as three 32-bit words 
(32,32,32) while another program 
might issue the call as two 16-bit 
words bracketing a 32-bit word 
(16,32,16). Inevitably, both system 

calls would not work on the same 
operating system. 

When selecting software, 
remember to make it a condition of 
the sale that your software will be 
compiled for the exact OS and 
hardware version you’ll be using. 

CONCLUSIONS 

The watchword on software 
portability is ancient and familiar - 
caveat emptor - let the buyer 
beware. 

Whether you are contemplating 
a desktop computer or a three- 
quarter million dollar development 
system, as a seasoned buyer or 
computer hardware and software 
you will explore all facets of software 
portability before you pull out your 
checkbook. 

As with all big-ticket items, this 
may not be the best area in which to 
shave costs. Your objective is not 
only to find the right tools to solve 
your original problem, but to be able 
to adapt them readily and 
economically to the solution of 
future problems. Keep in mind the 
cost of duplicating the data files you 
will have generated on the new, but 
possibly inadequate system. 

If you find yourself involved 
with a consultant selling anything 
besides services, you may want to 
select somebody more likely to be 
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Read = (fileno. buffer. bytecount) 

Figure 8 Compiler converts source code to object code. 

unbiased in their recommendations 
about how you should spend your 
budget. 

Finally, when you're evaluating 
software for its portability, it’s 
important to be sure all the standard 
features of your operating system 
are in place and implemented in a 
standard way. You may need to be 
the one who decides what is 
standard. However, once the choice 
is made, make sure what you need 
is there, and workable. 

If you’re an applications 
program developer, with an interest 
in gaining the widest possible 
market for your product, determine 
the operating system with the 
widest support among potential 
users of your program. Then write 
your program for it. 

As an end-user, keep control of 
the negotiating process. Remember 
the old army adage - cover your 
assets. Provide yourself with the 
written, legally binding assurances 
that will allow you to return to the 
vendor for satisfaction should there 
be an incompatibility between the 
hardware or software you buy and 
the system on which you expect it to 
function. 

One good way to do this is to 
obtain a written statement from the 
vendor indicating that the product 
is guaranteed to run in the selected 
environment. In doing so, you will, 
of course, make sure you identify the 
target accurately. 

You’ll also want to be sure you 
have the answers to the following 
questions: 

• What operating system support 
will be required by the end-user 
software you need? 

• Do the end-user packages under 
consideration require extensions 
to the operating system? 

• Which operating system deriva¬ 
tive is best for your present and 
future needs? 

• Does the operating system 
implement the standard features 
you need? 

• Are the methods of implementa¬ 
tion standard? 

• Will other application programs 
you may need later be available? 

• What kind of support can you 
expect from the vendor? 

• Can you get a warranty that 
stipulates the system will support 

your end-user software, or that 
the software will execute on the 
system? 

Last of all, remember non¬ 
compatibility is not restricted to any 
one operating system. It is nearly 
universal - and likely to stay that 
way for some time to come. 

But you, as a careful buyer of 
software with the highest portability 
potential, will continue to make your 
computer the most effective and 
economical problem-solving tool the 
state-of-the-art will permit. 

ABOUT THE AUTHOR 

Gordon Waidhofer is the manager of 
Software Services at Voelker- 

Lehman Systems, Inc. in Fremont, 
California. ■ 
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DBMS Continued, from Page 32 

inference called resolution which is 
not very intuitive but which replaces 
the several rules of inference used by 
humans and is efficient on a com¬ 
puter. By using a single rule of infer¬ 
ence, one avoids having to provide 
the program with the ability to 
decide which rules of inference to use 
and in what order. 

The Set Manager or something 
like it is going to be needed if AI 
work is to make the transition from 
the academic world into the commer¬ 
cial marketplace. Commercial expert 
systems will need to be able to use 
large quantities of data in complex 
ways. A product like Rubix may 
serve as a foundation for this. 

It should also be mentioned that 
Rubix is derived from Logix, which 
was developed by Logical Software, 
Inc. They also offer a full-screen user 

interface to UNIX called Softshell. 
The company is marketing the 
products on several machines. 

ALTERNATIVES TO THE 
RELATIONAL DBMS MODEL 

In the first installment, the 
alternatives of the hierarchical and 
network models were discussed, 
with the advantages and disadvan¬ 
tages of each. The relational model 
is now favored in the marketplace, 
but it has its limitations and should 
not be assumed to be the ultimate 
answer. 

Suppose we have a relational 
database we are happy with, for the 
most part, except that we want to 
attach some qualifications to some 
of the field values. For example, we 
might want to note about a tele¬ 
phone number that it is only valid 

for the hours from 10 to 3, Monday 
through Wednesday, and that there 
is a second number to be called at 
other times. If every other telephone 
number was valid 24 hours a day, we 
would not want to structure the 
table with extra fields to handle just 
this one exception. Cramming the 
extra information into the telephone 
number field would violate one of the 
conditions for considering a data¬ 
base relational, namely that it be in 
First Normal Form (INF) and have 
no composite field values. Departure 
from this restriction is discussed by 
Dreizen[l]. 

Another approach is to abandon 
the relational table and represent 
information using nested arrays. In 
this model, the principal data struc¬ 
ture is the rectangular array, each 
element of which may be another 
array of arbitrary dimension and 
size, with no requirement for unifor¬ 
mity. A language, called NIAL, has 
been developed for this model[2]. It 
can be used to implement the 
relational model, but can also go 
beyond it. Its syntax is similar to 
that of APL, but the notation is 
more readable. It has the functional¬ 
ity for AI work of LISP and Prolog, 
but avoids the need for the program¬ 
mer to be constantly aware of the 
backtracking logic used by Prolog. 
It also provides resolution as a 
primitive. It promises to be better 
for AI work than LISP or Prolog. It 
is written in C, and is currently 
implemented as an interpreter. A 
compiler is under development. I will 
be doing the part of the interpreter 
to at least one UNIX machine, 
starting with the Fortune 32:16. 
Watch for a progress report on this 
effort. 

ALTERNATIVES TO UNIX 

Running DBMSs under UNIX 
raises a number of issues. We may 
be enthusiastic about UNIX because 
it is better than the alternatives that 
we have seen, but we must also 
admit that it has its flaws. It is not 
quite a standard - there are several 
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incompatible versions. Such port¬ 
ability as exists is of the C language 

rather than of the operating system, 
and C is not standard, either. The 
shell and many of the utility 

programs are user-unfriendly, their 

syntax is irregular, and some are 
antiquated. There are no standard 

approaches to record and file 

locking, interprocess communica¬ 
tions, removable media handling, 
real-time process control, and fast 

disk I/O. UNIX is not secure against 

defective programs or malicious 

programmers. It does not adapt well 

to multiprocessor architectures. The 
file system is slow, lacks several 

features like keyed files, and is 

vulnerable to crashes. It does not 

support reliable transaction logging, 

and has no standard way to 

implement virtual memory. 

That the world may move to 

UNIX as the new standard now 

seems certain, but it may also be a 

stepping stone to something else. A 

number of alternatives are under 

development. I will be looking 
carefully at these. One on which we 

have received documentation is 

SI™, from Multisolutions, Inc. It 

claims to provide all the function¬ 

ality and advantages of UNIX and 

to overcome all of the deficiencies 
noted above. If it can do what the 

developers say it can, it may indeed 

be the successor to UNIX. Watch 

for reports on it. 
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of all messages received, the most 

recently received messages are first. 

This summary information includes 
who sent you each message, and the 
first line from the message. Having 

a list of all of your messages right 

in front of you greatly simplifies 
perusing and maintaining the infor¬ 

mation. Messages that have not 
been read or acknowledged are spe¬ 

cially marked to distinguish them 
from messages that have been read. 
You can see the full text of any 

message, make copies of any mes¬ 

sage and distribute them, print 
copies of message summaries and 
perform additional housekeeping 

tasks. 
A terminal or computer need not 

be dedicated to SofGram use; 
SofGram can operate in the 
background while a terminal is used 

for other activities. SofGram 

remains active receiving and 

transmitting messages. When a 

message is received, the user’s 

terminal will “beep”, informing him 
of a new message. This is in contrast 
to a dedicated Telex terminal or a 

dedicated computer, which is 
described below. 

ALTERNATIVES TO 
SOFGRAM: Message 
Switching in the Office 

The most common alternative to 
having a room full of Telex and 
TWX terminals to receive and send 

messages is a message switch. A 
message switch requires a dedicated 
computer and customized software. 

Many large corporations buy a 
message switch for their corporate 

communications headquarters. 

These switches usually cost in the 
hundreds of thousands of dollars. 
SofGram, which is general purpose, 

not customized for a particular 

application, which runs on comput¬ 

ers that cost as little as $7000. 

CONCLUSION 

The biggest problem people 

have when communicating over the 
public networks is getting on the 

networks and organizing their 
messages. These are the problems 
that SofGram solves through its line 

handling, menus and forms, message 
formatting and database services by 

taking them out of the hands of 
people and letting the computer 
handle the drudge work and 
organization of data. 

ABOUT THE AUTHORS 
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of the menu system, plus the project 
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Betsy Longendorfer is a Senior Soft¬ 
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May 21-25 
Sep 24-28 

Jul 23-27 
Dec 3-7 

May 21-25 
Jul 23-27 
Sep 24-28 

Dec 3-7 

Sep 17-21 Jun 4-8 
Oct 8-12 

Jul 16-20 Jun 4-8 
Nov 26-30 

$1225 

Shell 
Programming* 

Jun 4-6 
Oct 1-2 

Jul 30- 
Aug 1 

Dec 10-11 

Jun 4-5 
Jul 30- 
Aug 1 

Oct 1-2 
Dec 10-11 

Apr 2-3 
Sep 24-25 

May 21-22 
Oct 15-16 

Jul 23-24 May 21 -22 
Dec 3-4 

$ 490 

> $1125 

Using 
Advanced 
UNIX 
Commands* 

Jun 7-8 
Oct 3-5 

Aug 2-3 
Dec 12-14 

Jun 6-8 
Aug 2-3 
Oct 3-5 

Dec 12-14 

Apr 4-6 
Sep 26-28 

May 23-25 
Oct 17-19 

Jul 25-27 May 23-25 
Dec 5-7 

$ 735 j 

UNIX 
Internals 

Jun 11-15 
Oct 8-12 

Apr 2-6 
Aug 6-10 
Dec 17-21 

Apr 2-6 
Jun 11-15 
Aug 6-10 
Oct 8-12 

Dec 17-21 

Apr 30- 
May 4 

Oct 1-5 

Jun 18-22 
Oct 22-26 

Jul 30- 
Aug 3 

Jun 18-22 
Dec 10-14 

$1375 

UNIX 
Administration* 

Jun 19-21 
Oct 16-18 

Apr 10-12 
Aug 14-16 

Apr 10-12 
Jun 19-21 
Aug 14-16 
Oct 16-18 

Oct 9-11 May 30- 
Jun 1 

Oct 30- 
Nov 1 

Aug 7-9 May 30- 
Jun 1 

Dec 18-20 

$ 735 

Advanced ‘C’ 
UNIX 
Workshop* 

Jun 25-26 
Oct 22-23 

Apr 30- 
May 2 

Aug 20-21 

Apr 30- 
May 2 

Jun 25-26 
Aug 20-21 
Oct 22-23 

Oct 15-16 Jun 11-12 
Nov 6-7 

Apr 2-4 
Aug 13-14 

Jun 18-19 $ 735 

► $1125 

Advanced ‘C’ 
Programming 
Under UNIX* 

Jun 27-29 
Oct 24-26 

Aug 22-24 Jun 27-29 
Aug 22-24 
Oct 24-26 

Oct 17-19 Jun 13-15 
Nov 8-10 

Apr 5-6 
Aug 15-17 

Jun 20-22 $ 490 

Berkeley 
UNIX 
Fundamentals 
and ‘csh’ Shell* 

May 7-11 
Oct 29- 
Nov 2 

Aug 27-31 May 7-11 
Aug 27-31 

Oct 29- 
Nov2 

Apr 9-13 
Oct 22-26 

Jun 25-29 
Nov 12-16 

Aug 20-24 Jun 25-29 $1225 

•Including hands-on training workshops UNIX is a trademark of Bell Laboratories ^Savings for consecutive seminar dates 

CALL FOR DETAILS ON: • VIDEO-BASED COURSES • IN-HOUSE SEMINARS 

To reserve your seminar space now or for additional information, call: 
(800)323-UNlX or in Illinois (312)987-4082 8:30-5:00 central time. 

Computer Technology Group UNIX seminars are 
presented by experts experienced in teaching UNIX 
as well as in designing and implementing 
UNIX-based systems. 

COMPUTER 
TECHNOLOGY 

GROUP 
COMPUTER TECHNOLOGY GROUP 
Our business is UNIX training. 

Telemedia, Inc. 

310 S Michigan Ave.. Chicago. IL 60604 



RECENT RELEASES 

QMS RELEASES TROFF 
SUPPORT FOR 

LASERGRAFIX 1200 

Quality Micro Systems, Inc., 

announced the release of a new 
support software package for the 
UNIX typesetting utility, troff, for 
the QMS Lasergrafix 1200 laser 
printer. 

The Lasergrafix 1200 is a 

compact laser printer that offers 
easily programmed graphics and 
letter quality output with a 

resolution of 90,000 dots per square 

inch. The new software support 

package, named “Qtroff”, includes 

several utilities for preparing fonts, 
for handling print spooling and for 

converting CAT typesetter output 

of troff to appropriate formats for 
the Lasergrafix 1200. 

The Lasergrafix 1200/Qtroff 

system is already installed at 
customer sites and has successfully 
run in UNIX System 3, System V 

and Berkeley Standard Distribution 

4.1 implementations. The cost of the 

QMS Qtroff software package is 
$1,500. The Lasergrafix 1200 sells 
for $24,995 (quantity one). 

Contact Quality Micro Systems, 

P. O. Box 81250, Mobile, AL 36689, 
205-633-4300. 

Circle No. 29 on Inquiry Card 

COLOR GRAPHICS ON UNIX 

Pacific Basin Graphics has 
expanded its color business graphics 

program and subroutine library to 
include the UNIX operating system. 

The new software packages are part 

of Pacific Basin Graphics’ PBG 200 
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THE LONG & SHORT 
OF NEW UNIX INTERACTIVE 

VIDEO TRAINING. 

Independent study results show that Users report reductions of40-66% in 
student recall and retention improve up to training time with interactive video. 
26.3% with interactive video. 

What way to train UNIX is the best way to train UNIX? Live classroom 
instruction? Passive video? Or interactive video? 

Studies show there is no faster, more effective, training method than 
interactive video. 

Introducing the first UNIX Videodisc Training Curriculum. 
Vision. 

It combines the power of the computer, the speed 
of a laser disc and the personality of live classroom 
instruction. Vision Interactive Videodisc Training cap¬ 

tures and holds a student's interest in a way no other medium can. 
Students learn by doing. So they learn faster, comprehend better and retain information 

longer. They spend less time away from the job. And are more productive once they return. 
Because Vision training is targeted, you can choose just the Courses you need for your 

employees. And students learn only what they need to know to do the job. Now. 
What's more, Vision was developed by 

Interactive Training Systems, the acknowl¬ 
edged leader in interactive video training. 

And Computer Technology Group, a leader in 
UNIX training. 

The result? UNIX training so fast, so effective 
and so affordable, we back it with a full 30-Day Money-Back Guarantee. 

Plus, if you lease all three Vision Curriculum courses for one year, we'll 
give you the use of an IBM PC, laser videodisc player, color monitor and 
Interactive Training System Controller. Absolutely Free. 

Take advantage of our Free Introductory Offer. Send in the attached 
coupon. Or call us at 1-800-227-1127. Don't wait too long; you'll get caught short. L 

rnrr introductory 
rilCC OFFER! 
□ Please have a representative contact me imme¬ 

diately. 

□ Please send me more information about Vision, 

the UNIX Interactive Video Training Curriculum. 

Name_ 

Company 

Title _ 

Address 

City_ _ State _ Zip 

TolonliAno 

UNIX is a Trademark of Bell Laboratories 

Interactive Training Systems, Inc. 

4 Cambridge Center, Cambridge, MA 02142 

Circle No. 43 on Inquiry Card 



series, designed especially for UNIX 
users. 

The PGB series can be run on a 

wide variety of computers, and 

supports 35 printers, plotters and 

graphics terminals including the 
Hewlett-Packard, Houston Instru¬ 

ments and C. Itoh families of 
peripherals. 

The PGB 200 Business Graph¬ 

ics package is a menu-driven 

program for graphic displays of 
numeric data. It provides a full line 

of displays including: pie charts, 

vertical or horizontal bar charts, 

stacked and clustered bar charts, 

three-dimensional bar charts, line 

graphs with many elements, and 
organization charts. 

The images produced by PBG 

200 can include original drawings 

and illustrations, such as a company 

logo or a schematic diagram. Func¬ 
tions supported include points and 
lines, scale drawings, inclusion of 

text and numbers, axes, and full 

color. The subroutines are program¬ 

mable in both FORTRAN and C. 

For further information, contact 

Deborah Klug at Pacific Basin 
Graphics, 1577 Ninth Avenue, San 

Francisco, CA 94122, 415-564-5416. 

Circle No. 35 on Inquiry Card 

LATTICE C ADDED TO VRTX 
INTERFACE LIBRARY 

With the introduction of the 

VRTX C Interface Library (VCLIB), 

programmers using Hunter & 

Ready’s VRTX/86 real-time operat¬ 
ing kernel can now use the Lattice 

C compiler to write real-time applica¬ 

tions code in C for any Intel 8086- 
based system, according to James 

Ready, vice president. 

Ready said, “We wanted to 
interface the Lattice C compiler with 

VRTX because of the compiler’s 

popularity and the fact that it’s 

hosted by the IBM PC and other 

8086-based computers - all of which 
are rapidly moving out of the office 
and into the microprocessor develop¬ 
ment lab. 

VRTX (Versatile Real-Time 
executive), is a software component 

used in microprocessor-based 

systems that require fast, highly 
reliable software such as those used 
to control industrial robots, medical 

instruments and airline flight 

systems. VRTX can plugged in, 
without modification, to micro¬ 

processors or single-board comput¬ 
ers, regardless of hardware config¬ 
uration. 

The VRTX Interface Library 
(VCLIB) is available on 5 1/2” PC- 

compatible floppy diskettes and 

comes with complete documentation 
for $750. Hunter & Ready also 
supplies interface libraries for 
Hewlett-Packard 6400 Logic Devel¬ 
opment System (C and Pascal), the 

Alcyon C compiler and White¬ 

smith’s C compilers. 

For more information, contact 

Hunter & Ready at 445 Sherman 

Avenue, Palo Alto, CA 94306, 
415-326-2950. 

Circle No. 77 on Inquiry Card 

HARMONY 

InformatSn Interface 
Combined in a single 
integrated system all of the 
historically separate functions 
of database manager, report 
generator, query language, 
forms facility, database 
definition, data dictionary, 
and programming S 
language. V 

1 785 Woodward Drive. 
Ottawa, Ontario K2C OR 1 
(613)727-1397 

XANTHE 
INFORMATION INC 

The first commercially 
available Information 

Management System which 
uses the Entity Relationship 

Model of Data. It captures not 
only data, but also the way in 

which it is structured. > Generates information 
applications as much as 

20 times faster than 
conventional methods. 

FOR USE ON IBM PC" 8. XT". 
HYPERION". COLUMBIA-. 

EAGLE *. COMPAO>. CORONA •< 

AND RAINBOW" 
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8000 
6000 

086/88 
8000 

SOFTWARE DEVELOPMENT TOOLS 
"One-Stop Shopping" 

OASYS provides a “One-Stop 
Shopping” service for software 

developers and managers in need 

of proven, cost effective, cross- 
and native- development tools. 

OASYS can save you time, energy 

and money! We understand what it 

means to be a developer. Over the 

past 3 years, we’ve built over 1MB 

of working code. 

We not only develop our own tools, 

but also specialize in evaluating, 
selecting and distributing the best 

complementary tools from other 

suppliers. 

Our tools are currently in use in 

over 1,000 installations worldwide 

on micro-, mini-, and mainframe 
computers for a variety of 8-, 16- 
and 32- bit UNIX (and non-UNIX) 

systems. 

Most likely, we have what you’re 

looking for (even if it doesn’t 

appear in the tables shown). But, 

if we don’t, we’ll be glad to tell 

you who does. 

So, call or write today for more 

information and start shopping the 

smart way, the fast way, the 

economical way. 

“The One-Stop Shopping Way.” 

Oflsvs 
60 ABERDEEN AVENUE 
CAMBRIDGE, MA 02138 
(617) 491-4180 

TOOLS 
PRODUCTS<i> HOST® 

C 
COMPILERS 

PASCAL 
COMPILERS 

FORTRAN 
COMPILERS 

VAX, PRIME 

VAX 
PDP-11, LSI-11 

PRIME 

VAX 
PDP-11, LSI-11 

VAX, PDP-11, 
LSI-11, PRIME, 

68000 
16000 

8086/88 

68000 
16000 

8086/88 

16000 
8086/88 

68000, 16000, 
8086/88, Z8000, 

IBM /PC, IBM 370 680X, 808X, Z80 

SIMULATORS 
VAX, PDP-11 
LSI-11, PRIME, 
IBM/PC, IBM 370 

68000, 8086/88 
808X, Z80 

(1) WE DISTRIBUTE PRODUCTS FOR GREEN HILLS SOFTWARE. VIRTUAL SYSTEMS. 
COMPLETE SOFTWARE. PACER SOFTWARE; SOFTWARE MANUFACTURERS 

(2) HOST OPERATING SYSTEMS INCLUDE: VMS. RSX, RT-11. PRIMOS, UNIX V7, 
III, V. BSD 4.1, 4.2. UNOS, IDRIS. XENIX. MS/DOS, VM/CMS, CPM 68K 

(3) OTHER TARGETS ARE: M6801-6803 , 6805 , 6809 , 8080, 85. 28 . 35 . 48, 51; Z-80 

(4) ALL ASSEMBLERS INCLUDE LINKER, LIBRARIAN AND CROSS-REFERENCE FACILITY 
(5) AVAILABLE ON: CALLAN, OMNIBYTE, CHARLES RIVER DATA. PLEXUS. 

SAGE, FORTUNE, WICAT to name a few. 

/UNIX NATIVE TOOLS 
• NATIVE ASSEMBLERS FOR 68000s <«• « 
• SYMBOLIC C SOURCE CODE DEBUGGER 
• C-TIME PERFORMANCE UTILITY 
• UP/DOWN LINE LOAD UTILITIES 
• COMMUNICATION UTILITIES 
• C-BASED FLOATING POINT MATH 

PACKAGE 
• BASIC-TO-C TRANSLATOR ... and more 

TRADEMARKS UNIX IS A TRADEMARK OF BELL LABORATORIES. XENIX AND MS/DOS ARE MICROSOFT 
CORPS, IBM/PC. VM/CMS. AND IBM 370 ARE INT'L BUSINESS MACHINES. VAX. PDP-11, LSI-11. VMS, RSX, 
AND RT-11 ARE TRADEMARKS OF DIGITAL EQUIPMENT CORP. CPM 68K IS DIGITAL RESEARCH'S. PRIMOS IS 
PRIME S. UNOS IS CHARLES RIVER DATA S. IDRIS IS WHITESMITHS LTD 
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BIZPAKbv CSSI Corp. 
Full Featured Business Software For UNIX W Based Systems 

’ Accounts Payable 
* Accounts Receivable 
* General Ledger 
* Inventory 
‘ Order Processing 
‘ Sales Analysis 
■ Payroll 

* Ideal for OEM’s 

* Source Licenses 

* Available Now!! 

* Multi-Company 
* Multi-User 
* Multi-Terminal 
* Multi-Warehouse 
* R/M COBOL™ 
* Fully Integrated 
* Scrolling 

CSSI Corp. 10700 Lyndale Avenue South 
Bloomington. MN 55420 / 612-881-4501 

BIZPAK is a trademark of CSSI Corp R/M COBOL is a trademark of Ryan/McFarland Corp 

UNIX is a trademark oi Beii Labs circle No. 240 on Inquiry Card 

DO YOU USE UNIX*? 
DO YOU USE UNIFY*? 

Then You Must Have 

• • • .GinnMerge. • • • 
• GinnMerge: is a report/letter generator 

for UNIFY. 
• GinnMerge: uses unix like command syntax. 
• GinnMerge: uses ENTER* query subset files. 
• GinnMerge: accesses related and 

default records. 
• GinnMerge: generates headers. 
• GinnMerge: sorts up to 9 fields. 
• GinnMerge: allows variable page lengths. 
• GinnMerge: is powerful, but simple to use. 
• GinnMerge: is available from: 

Ginn Computer Co. 
3320 Simpson Ave. 
Ocean City, N.J. 08226 
(609) 398-9675 

Circle No. 33 on Inquiry Card 
•UNIFY is a registered trademark of UNIFY Corporation 

‘UNIX is a registered trademark of Bell Laboratories 
•ENTER is a registered trademark of UNIFY Corporation 

UNIX ON IBM PC TO BE 
DEMONSTRATED BY USER 
GROUP 

UniGroup of New York, the 

largest regional organization sup¬ 

porting UNIX users in the United 

States, will be hosting a demonstra¬ 

tion of the UNIX operating system 

on the IBM Personal Computer at 
its next meeting. The meeting will be 

held on April 25, in the basement 

auditorium of the CUNY Graduate 

Center at 33 West 42nd Street, at 

5:30 PM. Representatives from 

IBM, Whitesmiths Ltd., Mark 
Williams Co., and UniSource will 

each present their software products 

on identical computer hardware for 
comparison. 

Attendees will be able to see 

PC/IX, Idris, Coherent, and Venix 
operating systems in a side-by-side 

demonstration. David Fiedler, a 

UNIX industry analyst, will intro¬ 

duce the speakers, explain the 

benefits of using a UNIX-type 

system on personal computers, and 
benchmark the systems at the 
meeting. 

UniGroup has over 200 
members who meet every 2 months 

to discuss use of the UNIX operat¬ 

ing system in professional, commer¬ 
cial, and software development 
environments. Both members and 

non-members are encouraged to 
attend this special meeting. The 

entrance fee for non-members is $10 
and will be applied towards a subse¬ 
quent membership application. 

Yearly membership is $35, which 
includes free admission to meetings, 
voting privileges, and a subscription 

to the quarterly UniGroup Journal. 

Contact Richard Struse, Chair¬ 
man, at 212-961-5252. 

Circle No. 34 on Inquiry Card 

NEW UNIX APPLICATIONS 
GENERATOR 

UniComp Corporation, a soft¬ 
ware company specializing in UNIX 

System applications, announced 
Release 3.0 of their UniGen applica¬ 

tion generator. UniGen is available 

for most popular supermicros 
running UNIX including the IBM 

CS-9000, as well as larger machines, 
such as the 3B series. 

UniGen includes interactive 
generators for building menus, 
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The answer to the ageold question: 
which comes first, 

the hardware or the software? 
Introducing the first computer that is a true pro¬ 

duct of “software centered" thinking. 
This multi-user system gives the OEMs who use 

it a flexibility their competitors simply cannot match. 
Now you can respond dynamically to changing 
markets and changing technol¬ 
ogy—without changing computers. 

The USS 8/16 runs software 
written for all the most popular oper¬ 
ating systems. So you don't have to 
write off your investment in older 
software just so you can exploit the 
advantages of newer software. 

And the USS 8/16 is just as 
flexible in terms of hardware. We 
don't have space to tell you all 
about its revolutionary architecture 
here, but it’s board ready for from 
1-4 users and offers memory from 

256K-1 MB, floppies, Winchesters from 20MB to over 
100MB, streaming cartridge tape, I/O expansion, disk 
emulation and more. Wherever technology goes, 
you’ll be there too with the USS 8/16. 

Write to us at 2960 N. First St., San Jose, CA 
95134, call 408/262-7777 or 214/340-0303, or 
Telex 6829016for more information. 

It's the only system that can 
( promise this: in any sales situa- 

I i I^Hl tion, you'll always have the 
right answer. 

Software Centered Hardware 

SYNTECH 
DATA 
SYSTEMS 



prompts, keyed files, and interactive 

terminal sessions. 
UniGen’s menu and prompt 

generation capability allows the sys¬ 

tem supervisor to create completely 
customized user interfaces to the 

UNIX System in a matter of min¬ 
utes. Users can also define their own 
keyed record file systems. 

According to Donald Anderson, 

vice president of UniComp, “Since 

UniGen is completely interactive, no 

programming language is necessary 

to generate an application. This 
makes UniGen easy to learn and 
use.” 

UniGen in shipped with a 

complete menu and prompting 

interface to UNIX and is ready to 

use as an office automation system. 
All of the menus and prompts 

included with UniGen can be 

changed and regenerated to fit into 

a locally customized environment. 
UniGen is written in C, speci¬ 

fically for UNIX, and takes advan¬ 
tage of all UNIX capabilities. For 

further information contact Uni- 

Comp Corporation at 202 Plaza 

Towers, Springfield, MO 65804, 

417-883-6800. 

Circle No. 32 on Inquiry Card 

ADVERTISING AGENCY 
ACCOUNTING AND 
MANAGEMENT 
INFORMATION SYSTEM 

Beta Principles, Inc., announces 

that AAAMIS its Advertising 
Agency Accounting and Manage¬ 
ment Information System is 

available for immediate delivery. 

From insertion order writing to 
advertisement production, the major 

ad agency functions are supported 
and tied into payables, receivables, 
general ledger, and control of cost 
and profit centers. AAAMIS has a 

menu-driven format, numerous 
prompts and messages, “help” 

features, error trapping, and 
sophisticated data backup and 
recovery procedures which make it 

easy to use even for those with no 

prior computer experience. 
AAAMIS runs on Pixel and 

Data General computers and can be 
ported to other UNIX-based sys¬ 

tems. The price range for AAAMIS 
is $3750 to $6250 depending on the 

computer. Dealer inquiries are 
welcomed. For more information 

contact J. Grillo or S. Gordon, Beta 

Principles, 203 Beethoven Avenue, 
Newton, MA 02168, 617-965-5059. 

Circle No. 31 on Inquiry Card ■ 

NUTSHELL, 
Training aids available 

for UNIX and “C” 

How does $1 an hour sound? 
That’s the typical cost of using Bunker Ramo’s new NUTSHELL 
software to bring you and your staff up to speed. Compare with any 
video-based or instructor-led training methods. 

No other UNIX or “C” training programs can match our low cost. 

No other UNIX or “C” training programs can match our features: 

• On-site training using your own computer. 
• Continuing guidance for experienced users. 
• “Help” when you need it without interrupting on-going routines. 
• On-line and available on demand. 
• Three levels of UNIX expertise can be obtained. 
• Two levels of “C” experience can be obtained. 
• The lowest cost anywhere. 

To find out more about NUTSHELL or about our cost-effective, 
instructor-led UNIX training curriculum, contact the Training Services 
Group, Bunker Ramo, 35 Nutmeg Drive, Trumbull, Connecticut 
06609; telephone (203) 386-2223. Dealer opportunities are available. 

Available from: Bunker Ramo 
Information Systems 
An ^ALLIED Company 

UNIX is a trademark of Bell Laboratories 
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UNIX REVIEW 
__GOES MONTHLY IN JUNE! 

COMING UP... 

• THE JUNE ISSUE WILL FEATURE THE IBM PC/IX 
• Hand's On Review 
• Competing Work-alike Products 
• Interviews with major personalities 
• Assessment of IX's role in marketplace 

• NEW COLUMNISTS • 
• Stan Kelly-Bootle 
• Jim Joyce 
• Bill Tuthill 
• Doug Merritt 

NEW EDITORIAL REVIEW BOARD 
• Dr. Stephen Bourne 
• John Mashey 
• Dr. Greg Chesson 
• Bill Joy 
• Jeff Schrievman 
• Gene Dronek 

At Advanced Micro Devices 
... CAD Is The Present 

AMD’s commitment to CAD development is as solid as 
your commitment to your career. We’re using IBM 30XX 
mainframes, VM/UNIX and a network of specialized pro¬ 
cessors to support our state-of-the-art CAD workstations. 

.. . CAD Is The Future 
To keep tabs on the future of CAD development, we’ve 
pledged a $500,000 grant to UC Berkeley’s CAD/CAM 
consortium. 

... CAD Is Your Opportunity 
CAD capacity and staff at AMD will effectively double by 
the end of fiscal 1985. This is your opportunity to be at 
the forefront of the 1C design methodology of the future 
with the world’s fastest growing semiconductor 
company. 

-Tv 
-TV, 

equal opportunity employer. 

■ CAD Supervising Engineer 
BSEE/MSCS and 5-10 years CAD program development 
experience, preferably in 1C design. 

■ VM Systems Programmers 
BSCS and 3 years VM systems programming, with 1 
year as project leader. 

■ UNIX Systems Programmers 
BSCS and 2 years UNIX (preferably Berkeley). 

■ Systems/Network Programmers 
BSCS and 3 years systems programming experience 
with 1 year in network support. 

■ User Support Specialists 
BSCS and 1-2 years VM experience. 

AMD is putting top priority on CAD. . .and on your CAD 
career. Call Erik Hanson TOLLFREE at (800) 538-8450, ext. 
5555 from outside California. From California, call (408) 
749-5555 COLLECT. Or send him your resume at Advanced 
Micro Devices, Dept. UR-484, MS-57, 901 Thompson 
Place, P.O. Box 3453, Sunnyvale, California 94088. An 

a 
_ 

Advanced 
Micro 
Devices 

Catch the wave 
_ 
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Jgjj^^Sgeoftcchnoujgv! 
..Mnnon Computer Consoles, Inc. designs, 

aW* r nnD . IVIOOUUU manufactures, markets, and services a variety of 
UNIX 9 minicomputer-based fault-tolerant information systems. Located in 
w Rochester, New York, we have all the cultural and educational advantages of 

a large metropolitan area as well as the ambience and scenic beauty of a small, relaxed town. 

SENIOR SYSTEM SPECIALIST 
You will be the lead designer and developer of advanced R&D 
projects that will extend CCI’s Power™ Series of fault-tolerant 
systems. An advanced degree with extensive experience in 
UNIX operating system development is required. Additional ex¬ 
perience with other operating systems and hardware system 
design is highly desirable. 

SENIOR SOFTWARE ENGINEER 
You will be responsible for the design and development of 
PERPOStm, a UNIX-compatible fault-tolerant operating system 
on the M68000 and 32-bit super-mini. We prefer a B.S.C.S. plus 

3-5 years' related experience. You must have UNIX, "C", 
and OS internals experience. 

GROUP LEADER/SOFTWARE ENGINEERS 
You will be responsible for the design and implementation of data 
base applications and utilities for fault-tolerant operation system 
development. We prefer a technical degree plus a minimum of 
2 years' experience. Knowledge of “C”, UNIX and data struc¬ 
tures plus experience with data bases in a minicomputer Real 
Time or on-line environment are pluses. 

"UNIX is a trademark of Bell Labs. 

We offer challenging assignments, opportunities for growth, 
attractive compensation, and a benefits package that includes 
dental and profit sharing plans. Please send your confidential 
resume, including salary history and indicating position of 
interest to: 

COMPUTER 
CONSOLES 
INCORPORATED, 

S. R. Hoskins 
Computer Consoles, Inc. 
97 Humboldt Street 
Rochester, New York 14609 
Equal Opportunity Employer M/F/H/V 

Circle No. 36 on Inquiry Card 

UNIX SYSTEM 
PROGRAMMERS 
“C”LANGUAGE 
PROGRAMMERS 
MicroLabs™ has a number of opportunities for System 
Programmers at its facilities in Houston, Texas. 

MicroLabs™ is involved in software development for the 
office automation areas and we have a highly sophisticated 
team of professionals working in the field of advanced 
technology using UNIX and “C” language. 

MicroLabs™ offers excellent salary and benefits plus an 
opportunity to share in our employee incentive plans. 

We have openings for the following: 

• UNIX Systems Programmers 
with internals experience 

• “C” Language Programmers 
with one or more years of experience 

Send your resume to: 

MICROLABS 
11111 Richmond Ave., #104 

Houston, TX 77082 

UNIX™ is the trademark of Bell Laboratories. Inc 

Circle No. 37 on Inquiry Card 
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C COMPILER 
• FULL C 

• UNIX* Ver. 7 COMPATABILITY 

• NO ROYALTIES ON GENERATED CODE 

• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 

C SOURCE AVAILABLE FOR $250000 

HOST 
6809 

TARGET 

PDP 11* LSI 11* 

TARGET 

8080. (Z80) 

TARGET 

8088/8086 

TARGET 

FLEX* UNIFLEX* 

OS-9* 

$200 oo1 

$35o.oo 
500 00 500 00 500 00 

RT 11* RSX 11* 

PDP 11* 
500.00 

200 oo1 

350 00 ,?/;;; 
500 00 500 00 

CP M* 

8080 (Z80) 
500.00 500.00 

200.00 1 

350 00 
500.00 

PC DOS* CP M86* 

8088.8086 
500.00 500.00 500.00 

200.00' 

35000 

*PCDOS is a trademark of IBM Corp. MSDOS is a trademark of MICROSOFT. 
UNIX is a trademark of BELL LABS. RT 11/RSX-11/PDP 11 is a trademark of digital 
Equipment Corporation. FLEX/UNIFLEX is a trademark of Technical Systems 
consultants CP/M and CP/M86 are trademarks of Digital Research. OS-9 is a 
trademark of Microware & Motorola. 

408-275-1659 

TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 

San Jose, California 95125 
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MEDICAL INFORMATICS . . . 

NIQUE to the WORLD 
of UNIX'USERS 

Medical Informatics, your one source 

for all the computer help you need 
or only the support you want. 

Medical Informatics - don't let the name throw 
you. The industrial, management, university, research 
and accounting professionals at Ml know data: get¬ 
ting, organizing and displaying it. Our computer 
medicine may be just the prescription for your 
business. 

Rely on Ml to perform a thorough and unbiased 
analysis of your operation and to set up a turnkey 

system, or to just supply that "right" element to 

enhance your already strong system. You 

can tailor Ml's service to match your re¬ 

quirements with a basic system or a greatly 

expanded system that includes a broad array 
of Ml hardware and software. 

Take the Medical Informatics Report Writer and Applica¬ 

tions Generator (MIRAGE), for example. MIRAGE gives you 
an information management system to organize and pro¬ 
cess data from any source. It actually builds custom com¬ 
puter software to exactly fit your particular needs. 

MIRAGE allows you to rapidly define the data you 
want to enter into the computer; it uses your definitions to 
prompt you to enter, revise and delete data, without error; 
and, it allows you to quickly specify what data you want 
retrieved and in what form. 

But that's what you'd expect from fhe company that 

makes computers work the way you always throught they 
should. 

TM UNIX is a trademark of Bell Laboratories. M Medical Informatics, Inc. 
12023 Lakeshore Blvd. • Cleveland, OH 44108 
216-249-8353 
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With a complete set of tools, 
you can build almost anything. 

While other companies offer OEMs a few 
tools to build with, Cadmus provides the com¬ 
plete set. 

For example, the Cadmus 9000 combines 
all the power of a mainframe, the speed of a mini, 
the price of a micro and the unlimited application 
flexibility of UNIX ™ System Y with Berkeley 4.2 
enhancements. 

All in a distributed environment. 
In fact, the system's unique UNISON ™ 

networking software provides the full resources 

of the entire network to any computational node 
through network-wide virtual memory with 

A10 Mbit Ethernet ™ or 50 Mbit fiber optic 
LAN serves as the interprocessor bus. 

And comprehensive graphics, development 
and decision support tools facilitate graphics 
applications in a windowed, multiple process 
environment. 

In addition, we support every Cadmus 9000 
with Thunderbolt3" service that puts an engineer 
at your door anywhere in the country withm 24 
hours. Guaranteed. 

To get the complete picture on this high 
powered graphics-oriented distributed system, 
call Cadmus at 617-453-2899. 

The Cadmus 9000. Finally, you've got a 
complete set of tools. 

The Distributed 
_____ Mainframe.™ 

COMPUTER SYSTEMS t 

600 Suffolk Street, Lowell, MA 01854 
USENET:.. !wivax!cadmus TELEX: 948257 
UNIX is a trademark of Bell Laboratories. Ethernet is a trademark of Xerox Corporation. 
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When you make the best computer system there is— 
you can offer the best warranty there is. 

For ten years CompuPro has led the way in science and industry—from components for the Space 
Shuttle program to components for IBM to test their components. Now we've put that performance and 
reliability into computer systems for business. 

365 DAYS —A FULL YEAR CompuPro’s business systems-the 
expandable System 816 and the new multi-user CompuPro 10™ — 
are designed to give you unfailing performance 365 days a 
year. And we’re guaranteeing it! 

365 DAYS-WE COME TO YOU. 
If anything goes wrong with 
your System 816 or 
CompuPro 10 within one full 
year of purchase date, we 
provide on-site service— 
within 24 hours—through the nationwide 
capabilities of Xerox Americare™ Five-Star service.* 

UP TO FOUR TIMES THE WARRANTY OF MOST COMPUTER SYSTEMS. But . . . with the quality and 
reliability we’ve built into the System 816 and CompuPro 10—we’re betting the only call youll ever need to 

make is this one: 

For business, scientific and industrial computing solutions, call (415) 786-0909 ext. 206 
for the location of the Full Service CompuPro System Center nearest you. 

fompuPro6 
A GODBOUTCOMPANY 

3506 Breakwater Court, Hayward, CA 94545 

CompuPro 10 is a trademark of CompuPro. Americare is a trademark of Xerox Corporation. 

System 816 front panel design shown is available from Full Service CompuPro System Centers only. Prices and specifications subject to change without notice^ 

•365 Day Limited Warranty. Optional 24- and 36-month programs available. Service calls within 24 hours limited to work days and locations wrthm 100-m,le radius of Xertwcenter 
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