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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 c< >mputer manufacturers 
than all QtlkeriiyNIX data bases 

UNIFY sf 
ment and ex: 

^ you through develop^ 
expedites program execution 

with some of the fastest and most 
powerhil 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 
powerfiil 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 pcTwer to support new features as they 
come on-board. 

Judge for yourself. Send for our 
300'page tutorial and 5CX)-page reference 
manual—yours for only $95. Together 
they show you how to build virtually any 
application. To order, contact UNIFT, 
Dept.UW-11,9570 S. W. Barbur Blvd., 

Portland, Oregon 97219, 503-245-6585. 
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Time. Development time. 
Time to market. 

If you’re building your new 
computer system around a LAN, 
you’re in a race against time. 

Ethernet* gives you a fast 
start, but the protocol software 
and system integration efforts 
can take as much as a year — 
even longer. 

But now you can shorten that 
design cycle. With EXOS™, from 
Excelan. EXOS technology gives 
you a complete LAN capability, 
hardware and software, that sim¬ 
ply plugs into your computer 
system’s backplane. Integration 
takes next to no time. 

With EXOS, you can be up 
and running in as little as 12 
days — even sooner. 

EXOS, or EXcelan Open 
Systems, is a family of Ethernet 
front-end processor boards, 
standard high-level protocol 
software which runs on the front- 
end processor, and network ap¬ 
plication software which runs on 
the host computer. 

“Excellence In Local Network Technology” 

2180 Fortune Drive 
San Jose, California 95131 

(408) 945-9526 TELEX 176610 

EXOS teehrrol 
front-end procesc 
busf V7^ bus$ (Jr^bis* arid 
Q-Bus based corripAvrs and 
software supporting tfae standard 
TCpyiP high-level protocol. And 
if your host system supports any 
variety of GNIX,* then half a 
dozen network applications are 
provided as well. 

EXOS. It gives your com¬ 
puter system a complete LAN 
capability with the ease of plug¬ 
in integration. That can change 
your design cycle from 12 
months to 12 days. And get your 
product to market before your 
competition. 

•Ethernet is a trademark of Xerox Corporation Multibus is a trademark of Intel Corporation Unibus is a trademark of Digital Equipment Corporation O-Bus is a trademark of Digital Equipment Corporation 

UNIX is a trademark of AT&T Bell Laboratories. EXOS is a trademark of Excelan. Inc. Copyright & Excelan. Inc. 198A. All rights Reserved. 
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You can receive an informative in-depth anaiysis of leading-edge software industry 
trends and the UNIX* System Market with 

Featuring: 

9^' 

Competitive Strategies 
Market Anaiysis 
New Product Reviev^ 
Interviews 
8enchmari($ 

"The Yates Perspective contains 
provocative and highly original 

research with no me-too analysis" 

Otis Wilson, Manager of Software 
Sales and Marketing 

ATM Technology Systems 

w*'; 

•t’S'A— 

'The Yates Perspective offers the best high-level 
overview of what's happening in the UNIX industry." 

Karan Kauppila, President 
Handle Corporation 

Published by Yates Ventures, The Yates Perspective is a monthly newsletter on the soft¬ 
ware market. With this SPECIAL OFFER you can subscribe to The Yates Perspective for 
a reduced rate of $349.00 per year. That's $101.00 off our regular subscription price. 
• UNIX is a trademark of AT&T Bell laboratories 

□ Yes! I want to subscribe to The Yates Perspective for a reduced rate of $349.00. 

Name_ 

Title_ 

Company_ 

Street_ 

City_ 

M/S 

.State. -Zip. 

Phone 

□ My check or money order Is enclosed. 

□ Please bill my company. My purchase 
order number Is_ 

□ Please charge my (circle one) VISA/ 

Mastercard/American Express 

Number _ 

Signature _ 
Exp. Date _ 

Address all correspondence to: Yates Ventures, 3350 West Bayshore Road, Fblo Alto, CA 94303 
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somecKie would crane up 
with SNA and BISYNC 

gateways fttr my UNIX^based 
multiuser system.” 

"ScMnecaie has. 
UniPArH* by Pathway Design 

Now save your pencils 
and caU 800-343-0515. 
Or send this coupcai.” 

^\'m running out of pencils. Send me all the information 
I you have on Uni PATH. Soon. I 

I Name- -- I 

I Company--- 

I Address-* 

I City-State-Zip- | 

I Phone-—-—- I 

Pathway Design Inc., 177 Worcester Street 
WeUeslcy, MA 02181 •800-343-0515 

(In Massachusetts, 617-237-7722) 

•UniPATH Gateways for UNIX III, UNIX V and XENIX” operating environments. 
UNIX is a trademark of Beil Laboratoric-s XENIX is a trademark of .Micro-voft Corporation 
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Extend the power 
and performance of UNIX 

with CS/XTEND 

TM 

CS/XPORT CS/XPRESS 

CS/RMX 
REPORT 
WRITER 

CS/RMX 
QUERY 

Cincom Systems, the industry leader in data base/ 
data communication software systems, passes the 
power of its proven high performance software 
technologies for mainframe and minicomputers to 
the world of UNIX. CS/XTEND, our new fully 
integrated family of development and decision 
support components, makes it easy to create and 
implement even the most complex applications. 
And, our experience and expertise in developing 
quality software ensure that you get the high 
performance you need while using a minimum of 
machine resources. 

CS/XTEND includes integrated solutions for 
professional system developers as well as 
productivity tools for non-technical information 
users: 
CS/DBX—a high performance shared Data Base 
Executive with the power to handle multiple users 
concurrently accessing any number of files. 
CS/XPORT—a Distributed System Interface that 
links computers so they can share data, providing 
the foundation for distributed data base 
networking. 

UNIX is a trademark of AT&T Bell Laboratories 

Please circle Ad No. 5 on inquiry card. 

CS/TMX—a powerful Terminal Management 
Executive that simplifies interactive programming 
by making programs independent of the terminal, 
and provides overall network management. 
CS/RMX—an easy-to-use Retrievals Management 
Executive that provides relational access to the 
data base for interactive inquiries and report 
writing by both end-users and computer 
professionals. 
CS/XPRESS—a dynamic Application Builder that 
lets non-programmers automatically generate, 
maintain and access custom-built files of 
information. 

CS/XTEND is fully compatible with Cincom’s 
TOTAL® Data Base Management System. That 
means you can implement applications to operate 
on different types of computers using identical 
data base techniques. 

Find out today how CS/XTEND extends the power 
and performance of your UNIX system. Simply call 
or write, Cincom Ventures Division, 2300 Montana 
Avenue, Cincinnati, Ohio 45211. 

800-543-3010 (In Ohio: 513-661-6000) 

0. Cincom Systems 
Fxcfillfincft in finftwnrp Tpnhnninnv 



FROM THE PUBLISHER’S DESK 

It’s time we stopped beating up on AT&T. They simply are not the 
helpless giant that so many magazine pages, including our own, 
proclaim them to be. Far from being Gulliver on the beach, they are 

*ibeginning to look like the Frog Prince. Let’s take a look at what 
they’ve accomplished since divestiture in January. 

While the halls of Silicon Valley are resounding with the anguished 
cries of wounded venture capitalists, AT&T has brought out—in less than 
10 months—a more comprehensive line of data processing equipment 
than anyone in the business (with the exception of IBM). And despite a 
fair measure of early scoffing from onlookers, the entire line, firom PCs to 
mainframes, consists of credible machines at fair prices. Throw into the 
pot a few breakthrough products—in the form of office automation/PBX 
systems, a real-time Unix system, and a fully implemented fault-tolerant 
system—and they have done enough to spoil everyone’s lunch: Tandem, 
DEC, and IBM. In the same time frame, HP has scrapped almost as many 
projects as AT&T has delivered, and Big Blue has released two products 
of moment: the abysmal PCjr and the PC/AT (and they still cannot decide 
whether they’re serious about the Unbc system or not). 

And on top of its own true innovation, AT&T has had the humility to 
seek partners in technology that range from Convergent Technologies to 
Digital Research to Olivetti. 

“Yeah, but can they market?” They have had short, punchy ads in 
The Wall Street Journal and on prime-time TV that explain the advantages 
of the Unix system for businesspeople. Very quietly they have estab¬ 
lished solid retail distribution of their PCs at Genra and Sears. And while 
no one was watching, they have established the world’s largest direct 
sales force. (You can now order a PC, mini, or mainframe computer from 
the same customer rep who sells you your phones. (Sometime in the last 
few months that customer rep magically has become knowledgeable 
about your data processing needs and is quite anxious to discuss the 
advantages of leasing DP technology and putting it on your phone bill.) 
And they’ve proven that they finally understand the need for customer 
support. 

Finally, corporate management has made aggressive moves to cut 
costs and reduce overhead. When the whole world world is watching, it 
can’t be easy to freeze salaries and trim staff. Chrysler’s Lee lacocoa did 
it and is hailed as a genius in some quarters. To AT&T’s credit, they made 
their bold moves before the bailout. And they managed their cuts at the 
same time they gracefully pulled off the largest, most integrated startup 
in the history of our industry. 

It may be time to stop snickering and start worrying. 

John M. Knapp 
President/Publisher 

1INIX/WORLD 
Staff 

Publisher 

John M. Knapp 

Editor Emeritus 

Dr. Rebecca Thomas 
Executive Editor 

Philip]. Gill 
Art Director 

Dale Bates 

Editor at Large 

Lauren Weinstein 
Copy Editor 

Andrew Quid 
Editorial Production Coordinator 

Monica E. Berg 

Production Manager 
Gerald A. McEwan 

Production Assistant 

James McEwan 
Staff Photographer 

Ralph Cooksey-Talbott 
Circulation Director 

Cheryl Hogan 
Circulation Consultant 

John Klingel 
Circulation Assistant 

Beth Doolin 
Assistant to the Publisher 

Nancy Thompson 
Cover Photograph 

Ralph Cooksey-Talbott 

Contributing Editors 

Dr. Brian Boyle, Gnostics Concepts: Market Re¬ 
search; Steve Bourne, Silicon Graphics: Shells; 
Gene Dronek, Aim Technology; System Op¬ 
timization/Benchmarking; Dr. Bill King, uc Davis: 

Writer’s Workbench; Bob Marsh, Plexus Com¬ 
puters; Supermicros; P.J. Plauger, Whitesmiths: 
Work-alikes; Omri Serlin, itom International: 
Market Analysis; Deborah K. Scherer, Mt. Xinu; 
Software Tools; Lauren Weinstein, Vortex 
Technology: Networking/Communications. 

Advertising Sales 

Advertising Production Coordinator 
Candy Isaac 

New England, New York, New Jersey, Penn¬ 
sylvania, and Eastern Canada: Charles E. 
Lynch, Nancy Wood, Merrie Lynch, 61 Adams 
Street, Braintree, MA 02184, (617) 848-9306. Mid¬ 
west; John]. Geier, 444 Castro Street, 12th Floor, 
Mountain View, CA 94041, (415) 964-0900. 
Denver: R.H. “Bud” Foster, 14 Inverness Drive 
East, Bldg. A, # 232, Englewood, CO 80112, (303) 
790-8181. Dallas: John White, Donald Moeller, 
5801 Marvin D. Love Freeway, Suite 303, Dallas, 
TX 75237, (214) 941-4461. Los Angeles: Gordon 
T. Sutton, Carole Ann Philips, 524 W. Common¬ 
wealth, Suite G, Fullerton, CA 92632, (714) 525- 
6686. Miami: Ray Rickies, Ray Rickies and 
Company, 3783 Pinetree Drive, Miami Beach, FL 
33140, (305) 532-7301. Atlanta: Scott Rickies, 
Ray Rickies and Company, 699 Carriage Drive, 
N.E., Atlanta, GA 30328, (404) 252-4567. San 
Francisco: Morton McDonald, Ginger McDonald, 
Ian McDonald, 265 Bayridge Office Plaza, 5801 
Christie Avenue, Emery^le, CA 94608, (415) 653- 
2122/967-6400. Oregon: Frank M. Eaton, 510 
South First, P.O. Box 696, HiUsboro, OR 97123, 

(503) 640-2011. 

Tech Valley Publishing 

President 
John M. Knapp 

Office Manager 
VerleneJ. Perry 

Receivables 
Constance C. Bolak 

VOLUME 1. NUMBER 6 1984 
UNIXAVORLD 7 



9-'v(g 

WE DRESSED OUR 
UNIX* SOFTWARE FOR 

YOUR IBM PC/XT 

Try it Risk FREE — the first ATAT-licensed UNIX 

implementation for the IBM PC/XT. Shipping since 

August 1983, Venix/86 is the popular choice among 

knowledgeable UNIX users and de/elopers. Here’s why! 

Multi-User Capability... 

Share the same PC, disk, and primer with up to 

three users! Simply plug in a CRT imd run. 

Multi-Tasking... 

Edit a file, print a report, run a sptslling check, 

format a ^skette.. .ail at the same lime. 

Berkeley Enhancements... 

Including vi, termcap, more and the c shell. 

Real-Time Extensions... 

With semaphores, raw and asynchronous I/O, 

priority, shared data, I/O page addressing. 

Quad-Screen Windowing... 

Featuring four unique and powerfiil windows. 

MS-DOS Partitioning... 

Keep your DOS files and programs! 

Please circle Ad No. 43 on inquiry card. 

• UNIX is a trademark of AT&T Ibchnologies, Ire. 

VBnix/86 implementation by VenturCom, Inc. 

Lean and Clean... 

192K RAM, 3.5 Mbytes on disk. Proven reliability. 

Applications... 

Networking, word processors, database managers, 

spreadsheets, menu interfaces. 

One Source with Unisource... 

Unisource is the leading publisher and devel¬ 

oper of UNIX software for the IBM PC/XT 

and compatibles, DEC Professional 350, 

Rainbow, Micro-11, PDP-11, VAX series, 

and NCR computers. All our packages are 

fully documented and supported by our 

800 user hotline. Call for a complete 

information kit or to arrange your 30-day 

Risk FREE Trial of Venix/86. Unisource 

Software Corp. Department 4106 

71 Bent St., Cambridge, MA 02141. 

Tfelex 92-1401/COMPUMART CAM 

CALL 617-491-1264 

Getting UNIX Software 
Down to Business 



TRENDS 

EDITOR’S CONSOLE 

Portability. That word alone 
in large part has helped 
propel our vital and explo- 

■hhm sive segment of the com¬ 
puter industry—the Urdx systems 
marketplace—to its current promi¬ 
nence. 

But what does that word mean 
for vendors and users, and what are 
its implications? Is it just another 
bandwagon buzzword coined by 
clever computer marketeers for 
their own self aggrandizement? Our 
industry already is littered with too 
many self-serving expressions, like 
user-friendly, windowing, powerful, 
and a dozen or more others. 

Or is portability a true tech¬ 
nological breakthrough that will 
revolutionize the computer indus¬ 
try? 

The answer to these questions, 
Fm afraid, is that the famed port¬ 
ability of the Unix system and its 
variants is more a myth culled from 
the incantations of our Unbc system 
wizards and marketeers than a 
reality. 

The Unbc system marketplace 
has not reached the level of stand¬ 
ardization (and some might add, 
mediocrity) that has been achieved 
in the PC arena, where a user can 
walk from IBM PC clone to IBM PC 
clone with the same software, insert 
the diskette, and watch it work each 
and every time. 

Don't get me wrong. It's not 
that I am saying that the Urdx sys¬ 
tem is not portable. In fact, it is 
highly so, but in a far more sophisti¬ 
cated way that is largely removed 
from the average, naive computer 
user. In our zeal to promote the 
Unix system, we may be guilty of 
having misled and misguided many. 

Instead, I believe that the con¬ 
cept of true Unbc system portability 
across processors must be judged 

by comparison to other operating 
systems. In short, the Unix system 
is simply more portable than its 
predecessors by a large degree. 

For both the user and the ven¬ 
dor, then, the Unix system does 
indeed provide a greater degree of 
insulation against the whims and 
fancies of computer architects and 
the turbulent fortunes of the com¬ 
puter industry. And that's more than 
either has been offered before. 

Moreover, as we move toward 
standards in the Unbc system com¬ 
munity, more and more of the por¬ 
tability issues will fade away, and the 
unfulfilled promise of the Unix sys¬ 
tem will come ever closer to reality. 

The reason I've gotten up on 
this soapbox to put the Unbc system 
portability myth in its proper 
prospective is this. It is not that I 
don't want the Unix system to 
succeed. Far from it. There are 
many reasons why the Unix system 
can and will succeed—its multitask¬ 
ing, multi-user capabilities, for in¬ 
stance. 

However, all summer long the 
news from the computer industry in 
general and from California's legen¬ 
dary Silicon Valley in particular has 
been bad and getting bleaker. 
Layoffs, Chapter 11 filings, de¬ 
pressed earnings. And that long hot 
summer threatens to fade into an 
even longer, cold winter of discon¬ 
tent. 

It is time now to begin worrying 
about our image, ladies and 
gentlemen. Not just our image in the 
industry, but our image in the nation 
at large. The time to overpromise 
our ability to deliver has passed. 
The market has become unforgiv¬ 
ing, and so too may many users. We 
risk a backlash. 

So, as I have said before, this 
magazine will depict a realistic and 

honest portrait of the benefits and 
capabilities of the Unix system. To 
that end, we have zeroed in on the 
issues surrounding Unix system 
portability this month. 

Freelance writer Vanessa 
Schnatmeier leads off with a discus¬ 
sion of portability issues and perfor¬ 
mance implications that users should 
be aware of. 

All that is portable may not be 
gold, however. Volker-Lehman Sys¬ 
tems managers Gordon W. Waid- 
hofer and Michael Sweeney tackle 
the problem of defining portability 
and discuss why ultimate portability 
may not be the promised land we all 
think it might be. 

Then, software and systems 
reseller Neal Nelson tells his stoiy 
of how and why he came to the Unix 
system after years of living under 
the fleeting whims of computer 
giants. 

Along with these and other fea¬ 
ture articles this month, we present 
a review of AT&T's vaunted 3B2 su¬ 
permicrocomputer. It's considered 
the best price/performance com¬ 
puter AT&T has offered so far, and 
from all reports will bring smiles to 
Unix system users and headaches to 
the competition. 

One final note: Dr. Rebecca 
Thomas, our Editor Emeritus, has 
taken a vacation from her monthly C 
Tutorial journal articles. At this 
time, she would like to request that 
interested readers submit useful 
software tool programs to her for 
possible publication in upcoming is¬ 
sues. Requirements for these 
entries are outlined in Vol. 1, No. 4. 
Dr. Thomas can be reached by 
mailing your entries to our main edi¬ 
torial office. □ 

Philip J. Gill 
Executive Editor 
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ITWIILGROW 
ON YOU 

MODULARriY EXTENDS TO DISK \ 
STORAGE. Compact 50 or 140 Mbyte 
Winchester modules simply plug in... 
four per cabinet. Optional external SMD 
drives are also supported. File backup 
utilizes Winchester cartridges, V2-inch 
magnetic tape, or both. 

Copyright, 1984, Convergent Technologies, Inc. 

CONFIGURABLE ACCORDING TO 
USER NEEDS. As many as six processors 
can be installed in each enclosure. CPU¬ 
intensive jobs utilize multiple Applications 
Processors. Systems with heavy aisk usage 
can distribute this load among several File 
Processors. The number of user ports can 
be increased by adding more I/O Processors. 



MegaFrame. Now OEMs can offer 
a high-performance UNIX-based system 

that cani run out of performance. 
OEMS can now deal cost-effectively with the 

problems encountered when user applications 
produce computing demands that outstrip the 
capabilities ot conventional systems. 

Convergent Technologies' MegaFrame is a 
revolutionary new UNIX-based super-minicom¬ 
puter—so innovative in its architecture that it rep¬ 
resents the ultimate in multiuser systems design. 
It grows exponentially from a system offering 
minicomputer-level performance to an 
enormously powerful engine serving as many as 
128 users with 36 parallel processors, 24 megaby¬ 
tes of RAM and gigabytes of disk storage. 

No other system can match the 
MegaFrame's potential for field expansion. 
It enables manufacturers and systems 
builders to keep pace with today's require¬ 
ments for more and more computing 
services... but not at the cost of discard¬ 
ing hardware or performing expensive 
CPU upgrades. 

MegaFrame's architectural break¬ 
through. Dependence on traditional sin¬ 
gle-CPU shared-logic architecture is the 
root of systems bottlenecks. 

Convergent's response: a novel sys¬ 
tem utilizing multiple specialized proces¬ 
sors to distribute workloads for optimum 
performance—even if user needs are un¬ 
predictable or subject to rapid change. 

MegaFrame's virtual memory Applications 
Processors each have a 32-bit CPU, up to 4 Mbytes 
of RAM and run a demand-paged version of UNIX 
System V. Up to 16 of them can operate in parallel. 

The File Processors effectively function as 
back-end machines providing DBMS, ISAM and 
other disk-related services. Up to six File Proces¬ 
sors each with four disks can operate in parallel. 

Terminal and Cluster Processors can also be 
added—the latter serving front-end communica¬ 
tions needs. They off-load communications from 
the other processors by running protocols such as 
SNA and X25 networks. 

Convergent 
Technologies 

Where great ideas come together 

Please circle Ad No. 9 on inquiry card. 

MegaFrame's daisy-chained cabinets offer 
total expansion potential of up to 36 slots. OEMs 
configure the system needed for specific applica¬ 
tions simply by adding the correct number/com- 
bination of processors. 

Flexibility in applications development. Inclu¬ 
sion of one or more Applications Processors allows 
running UNIX System V. All standard UNIX tools 
are provided, along with COBOL, FORTRAN-77, 
BASIC interpreter and compiler, plus Pascal. 

The "least-cost solution" to serving a wide 
range of UNIX-systems needs, MegaFrame has won 
acceptance from OEMs in the U.S. and abroad. 
The uniqueness of its modular design, its versatil¬ 
ity in providing upgrade-path options and its 
price/performance advantages give it market-share 
potential of outstanding dimensions. 

The system that will grow on you starts at a 
very attractive price: about $20,000 for a system 
that effectively supports 16 users. Send now for a 
comprehensive Information Package including re¬ 
prints of magazine articles. It explains how Mega¬ 
Frame's growth potential can impact favorably on 
your plans for growth in the UNIX market. 

Convergent Technologies, Data Systems 
Division, 3055 Patrick Henry Drive, Santa Clara, 
CA 95050. Phone: 408/980-0850. Telex: 176-825. 

MiniFrameT the entry-level 
multiuser UNIX system. 

Starting at under $5,000 for a single-user 
system, Convergent's MiniFrame offers outstand¬ 
ing capabilities tor small to medium sized organi¬ 
zations running large UNIX-based r ^ 
applications. Utilizing an MC68010 
microprocessor operating at 
10Mhz, with no wait states, it pro¬ 
vides impressive CPU speed —com¬ 
parable to VAX^^-11/750 running the 
AIM^'^ Benchmark. MiniFrame fea¬ 
tures virtual memory management, 
with demand-pageci implementa¬ 
tion of UNIX System V. It runs as 
many as eight terminals, with up to 
50 Mbytes of integral mass storage. 
MiniFrame and MegaFrame are 
object-code compatible, allowing 
OEMs to offer a complete family of 
systems unrivaled In price/perfor¬ 
mance characteristics. 

MiniFrame and MegaFrame are trademarks of Convergent Technol¬ 
ogies, Inc. UNIX is a trademark of Bell Telephone Laboratories, Inc., 
VAX is a trademark of Digital Equipment Corp. 



MANY UNIX-BASED SYSTEMS 
ONE UNIX TRAINING COMPANY 

The Computer Technology Group provides the UNIX training solution. 
Training to fit the complexities of your UNIX-based system. 
Three factors make the Computer Technology Group the experts in UNIX and ‘C’ 
language training: 

• Experience, through training thousands of students worldwide in live seminars, 
with thousands more using our video training at their own locations. 

• Extensive Curricula Supporting All UNIX Versions, creating a client base of 
manufacturers, software d(ivelopers and end users. 

• Quality of Instruction, with instructors and course developers who are experts 
in teaching UNIX and ‘C’, as well as in designing and implementing a variety of 
UNIX-based systems. 

ONE UNIX TRAINING COMI>ANY 
MULTIPLE DELIVERY SYSTELMS 

Whether you’re training two, 200,2000.. .you can select the most efficient and 
economical training solution for your unique environment: 

• Public Seminars offered In major cities throughout the world. 

• On-Site Seminars for training customzied to your system and to specific 
groups within your organization. 

• Video-Based Training for consistent training that is always available at your 
location. 

• Interactive Videodisc Training, which dynamically tailors courses to the indi¬ 
vidual—from novice to expert programmer. 

Please circle Ad No. 7 on inquiry card. 

ASK FOR OUR 48-PAGE COURSE 
CATALOG, WHICH PROVIDES: 

• Comprehensive course outlines 

• Course prerequisites 

• Curriculum recommendation for 
multiple audiences 

• Guidelines for cost-effective train¬ 
ing media selection 

• Current seminar schedule 

CALL (800) 323-UNIXor 
(312)987-4082 in Illinois 

UNIX is a trademark of Bell Laboratories. 

COMPUTER 
TECHNOLOGY 

GROUP 
Telemedia, Inc. 

310 S. Michigan Ave., Chicago, IL 60604 
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FORTUNE’S 
FORTUNES 
AND OTHER 
NOTES 

BY PHILIP GILL 

While the news from that 
''erstwhile darling" of the 
microcomputer industry, 
Fortune Systems 

Corp., has been mostly good and 
getting better all summer long, it's 
still a little too early to pronounce 
the turnaround complete. 

On the plus side. Fortune has 
gone through great pains this sum¬ 
mer to shed its tainted image. For 
example, gone are Homer Dunn and 
Dave Vandenberg, two co-founders 
who were two remaining vestiges of 
the discredited Freidman regime. 
The official line is that the two 
resigned. 

However, just shortly after 
those two gentleman left. Fortune 
laid off 30 to 40 other employees. 
These moves were taken ostensibly 
to reduce headquarters overhead 
and apparently did not affect the field 
sales operations. But the action was 
seen by some as a very necessary 
step needed to purge the firm of its 
old image. 

The news of the layoffs and 
resignations was just about cold 
when Fortune disclosed that after 
several highly publicized quarterly 
losses, the firm again rejoined the 

world of the living corporations by 
turning a tidj little bit of profit 

($39,000, to be exact) for the 
second quarter ended June 30. Total 
sales were up 69 percent to boot 
—to $20.3 million from revenues of 
$12 million for the same period the 
year before. 

ON-LINE 

Then, in August, Fortune dis¬ 
closed that it was in mer¬ 
ger/takeover negotiations with 
North Star Computers of San 
Leandro, Calif. North Star is an IBM 
PC-compatible microcomputer mak¬ 
er, and the action is a natural one for 
cash-rich (though profit-poor) 
Fortune, which has more than $40 
million in the till. The discussions ap¬ 
parently began when North Star ap¬ 
proached Fortune to see if Fortune 
would be interested in OEMing North 
Star gear for resale. 

SELF PRESERVATION 

Although the potential merger 
between the two companies fell 

through, that kind of deal could por¬ 
tend the beginning of an important 
trend in the microcomputer market, 
as smaller firms band together for 
self preservation against the 
onslaught of the multinational mega¬ 
corporations like IBM and AT&T. 
North Star would also bring valuable 
dealer and reseller channels to an 
eager Fortune. 

So far so good. Preliminary 
congratulations are certainly in or¬ 
der for the new Fortune manage¬ 
ment team assembled by Jim 
Campbell, formerly of Xeroid. 
However, before any of us in the 
computer trade or business press 
pronounce Fortune truly resur¬ 
rected, the firm will have to show a 
real profit. As we here at 
UNIXAVORLD and others in the indus¬ 
try have said, we'll give you to the 
end of calendar '84 to prove you can 
do it. 

On the down side, Fortune’s 
marketing efforts may have been im¬ 

paired by the recent layoffs. 
Moreover, the firm seems to have 
virtually ceased advertising after an 
aggressive attack on IBM this sum¬ 
mer. The campaign featured Charlie 
Chaplin crossing his fingers as he 

promised to tie all those stand-alone 
PCs together. 

One is also worried that the 
time spent negotiating the possible 
merger with North Star may not be 
all that well spent. North Star has its 
own problems, and Fortune execu¬ 
tives should not let themselves be 
distracted from the job that still is 
half undone in their own backyard. 

On the other hand, some of the 
news this summer indicates a posi¬ 
tive direction. Fortune just signed a 
major agreement with one of its 
already largest customers. Ford 
Motor Co. That deal calls for 
Fortune to deliver 216 XP:30 central 
processing units to Ford's Body & 
Chasis Engineering operations by 
year's end. 

So, put bluntly, we wish you 
luck fellas. We'll be waiting eagerly 
and hopefully for the third- and 
fourth-quarter financials, which will 
tell the tale. 

MORE RUMORS ON AT&T 
AND CONVERGENT 

There's been much speculation 
over exactly what the delayed 

products Convergent Technologies 
is building for its OEM AT&T. Here's 
the latest: Some say Convergent is 
building an integrated voice and data 
workstation with a telephone hand¬ 
set based on a machine originally de¬ 
signed and prototyped inside AT&T's 
Bell Labs. 

While we're touching on the 
subject of AT&T, we understand the 
firm is also preparing to pick up the 
Olivetti portable personal computer 

as well. 

SYDIS ENCORE 

ydis, Inc., the integrated voice 
workstation maker, appears to 

be on a roll. The firm has reportedly 
signed a major OEM contract with 
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REATE 
LASiTING IMPRESSIONS 

HIEROGLYPH 
UNIVERSAL REPORrraODUCTION SYSTEM' 

INTEGRATED TEXT/DATA/Abilj^feED GRAPHICS SOFTWARE 
"report" is information presented in organized slioke commands. Both text and commands can be in 
jically a printed documen t. If you are a professiefuf English or several foreign languages. The user manual is 
lose work involves preparing reports HIEROGLYPH" S written for three levels: New, Experienced and Expert, 
r you. HIEROGLYPH is des gned to meet the needs of ! Regardless, you can be doing productive work the first 
rhnical and office report preparation and produc- _ day. HIEROGLYPH software incorporates Text 
in where the combination of text, data and processing. Document Aids, Document Filing, 
vanced graphics are (ssential elements. Graphics, Data Handling and Production Tools, 
hether you are an engineer, scientist architect, Together they comprise the most productive 
inager of business reports, a writer or graphic , . system for creating and producing superior re¬ 
list, HIEROGLYPH integrahs all information in ’ i ports-documents that make lasting impressions, 
ur UNIX Universe. HIEROGLYPH combines 
the elements necessary to generate the final ■ '' HIEROGLYPH is the product of Prescience, 

imposition. You have the cfotion of camera- (pronounced pres-ce-ence) 820 Bay 
ady copy or multiple copies in Color or Black PK Ebv-1 b t Avenue, Suite 300, Capitola, California 95010 
id White. HIEROGLYPH uses simple, single- (408) 462-6567. 

HIEROGLYPH is referenced in the following publications: AT&T UNIX System V Software Catalog, 

CONVERGENT TECHNOLOGIES Software Catalog, ENVISION Independent Sofware Supplies Catalog, pyramid Prism Program, 

I SUN Microsystems Catalyst Program. ' 
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ON-LINE 

the Italtel, the Italian state tele¬ 
phone monopoly. In its first year, 
the agreement will come near or 
even exceed the lucrative multimil¬ 
lion pact the firm signed earlier this 
year with GTE Corp.'s Business 
Communications Systems opera¬ 
tions. The GTE contract calls for the 
number two telephone company to 
accept more than $140 million worth 
of Sydis VoiceStation 1 systems 
during the first year. But that's not 
all. Several more lucrative deals 
with major U.S. OEMs are said to be 
on the way. 

GOULD SOFTWARE? 

You've probably been noticing 
those startling dragon ads from 

Gould, Inc.,'s Computer Systems 
Division touting its powerful Unix 
system-based supermicros, minis, 
and mainframes. If you thought the 
company was only in the hardware 
business, however, you'd be dead 
wrong. 

This fall, the little-known Gould 
Software Divison, located near 
Chicago, will bring out a set of Unbc 
system program development pro¬ 
ductivity tools. These will include a 
C compiler; a cross development 
system for C, Pascal and Fortran; 
and the Unicellerator, which is said 
to increase a VAX or Gould Concept 
32 supermini's performance by up to 
65 percent when running 4.2BSD. 

It is another product, though, 
that may prove to be one of the most 
interesting, particularly to end-users 
suffering through the lack of applica¬ 
tions software for the Apple Macin¬ 
tosh. The firm plans to bring out a 
68K/Macintosh Cross Development 
System that is purported to allow 
software developers to compile 
source code on Unix system-based 
hosts four times as fast as those 
done on an Apple Lisa-based devel¬ 
opment system. All those anxious 

(and probably bored) Mac owners 
probably just can't wait. 

HEARD WANDERING 
ABOUT THE HALLS 

Sage Computer Inc., an 
M68000/UCSD p-System super¬ 

micro vendor, will reportedly join 
the Unix system bandwagon by the 
end of this quarter....National Semi¬ 
conductor has had to recast the die 
for its vaunted NS32032 32-bit mi¬ 
croprocessor. That's bad news for 
some Unix system startups, many of 
whom are using the National chip as 
the souls of their machines....DEC- 

-compatible disk drive maker Qual- 
ogy of San Jose, Calif., formerly 
known as Data Systems Design, is 

reportedly at work on a Unbc Sys¬ 
tem V supermicro....AT&T and IBM 
plug-compatible mainframe maker 
Amdahl Corp. may be teaming up in 
some joint marketing deal. 

ON THE RECORD 

Zilog's director of marketing, 
Richard Rubin, when asked at a 

recent press conference to compare 
the firm's standing in the supermicro 
market against the competition: 
“We subscribe to a number of mar¬ 
ket research services, all of which 
believe they have walked down from 
the mountain with the tablets. 
Depending on whose numbers you 
use, we are in the top three, top 
five, or top seven." □ 

Strong Enough For Eight Users And Crystal Clear. 
UltraLink — UNIX* to VAKIVhAS *communications software 

which provides an error-free, multi-user link to VAXA^S from 
VAX/BSD4.2,VAX/ULTRIX*,MASSCOMP*,Sun-2*and Pyramid.* 

UltraLink uses an advanced protocol to provide a UNIX command interface for: 
File transfer in both directions 

File transfer to VMS line printers 
Interactive VMS sessions from UNIX terminals 

Gall (603) 643'3800 for more information. 

Etna Road P.O. Box 71 Hanover, New Hampshire 03755 Telex 953101 

^Registered Trademarks: UNIX: Bell Laboratories: VAX/VMS, ULTRIX: Digital Equipment Corporation; 
MASSCOMP: Massachusetts Computer Corporation; Pyramid: Pyramid Technology Corporation; Sun-2: 
Sun Microsystems, Inc.; Creare, UltraLink: Creare R&D, Inc, 

Please circle Ad No. 10 on inquiry card. 
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and Quality in UNIX-based Systems 

breathers from GouM 
^ competition 
7JWT1 

PowerNode 6000 runs 1.5 times 
faster. But with all this power and 
speed, the PN6000 has a dainty 
footprint... 60% less than the 
VAX 11/780. 
With sizzling simplicity. 
Even the hottest firebreather 
won’t fly if it’s hard to run. Ours 
are UNIX*-based, so ease of use 
and compatibility become part 
of the power. Pips we offer the 
“Compatibility Spite’’, application 
software packages which are con¬ 
sistent across our entire Gould 
PowerSeriesproduct line.. .the 
widest range of UNIX-based sys¬ 
tems in the world. 
More than a myth. 
We know these claims sound 
outrageous. Make us prove them. 
Give us your bepchmarks and 
production codei We ll show you 

numbers that surpass all expecta¬ 
tions. Ca|l 305-797-5459 for a test 
flight on the Firebreathers. Main¬ 
frame performance disguised as a 
supermini. The scorching perform¬ 
ance you expect from Gould. 

Gould Inc., 
Computer Systems Division 
Distributed Systems Operation 
6901 West Sunrise Boulevard 
Ft. Lauderdale, FL 33313 

* UNIX is a trademark of AT&T Bell 
Laboratories 

'"PowerNode and PowerSeries 
are trademarks of Gould Inc. 

'"VAX is a trademark of Digital 
Equipment Corp. 

■> GOULD 
Electronics 
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mail 

This space is yours. Tell us what we’re doing right—or wrong. Raise 
issues and ideas that other readers may respond to. Propose projects. 
Reject market trends. Take a stand. 

ONE FOR OUR READERS 

Dear Editor: 

At McDonald’s Corp., the International Busi¬ 
ness System runs its application software on 
several different micro- and mini-computers, 
thanks to the “portable” Unix operating system. 
Although all processors use the same type of 
cartridge tape drive, these tapes are incom¬ 
patible. This prevents the physical transfer of 
data between processors of different manufac¬ 
turers. 

There are several advantages to using cartridge 
tape, including: (1) the drive is normally in¬ 
cluded in the price of the hardware, since a 
backup system is required; (2) cartridge tape is 
less expensive than magnetic tape; (3) cartridge 
tape is easier to use; (4) cartridge tape is easier 
to port. 

Twenty years ago a similar problem existed 
with the nine-track magnetic tape. Standardiza¬ 
tion was achieved by making the tape drive 
compatible with IBM. Today, in order to make 
cartridge tape drives compatible between 
varying hardware, the same need for stand¬ 
ardization exists. 

What would it take to use cartridge tape as a 
physical medium to transfer data from one hard¬ 
ware to another hardware? We welcome any 
comments. 

Please direct comments to: Mo Shahmirzadi, 
McDonald’s Corp., One McDonald’s Plaza, Oak 
Brook, IL 60521. 

Sincerely, 

A BLURRED IMAGE 

Dear Editor: 

While we appreciated being mentioned in Vol. 
1, No. 3, in both the On-line section and the 
Honeywell article, there were several inac¬ 
curacies that require clarification. First, Quad- 
ratron is based in Encino not in Torrance. A 
view from Silicon Valley does blur the image of 
Southern California, but we appreciate the dis¬ 
tinction. Second, we are not a spinoff of 
Fortune Systems. We had been working on 
office automation before the creation of 
Fortune, and while Stefan Zimberoff did leave 
to write the Fortune word processor in-house 
and return, it was not as has been described. 

Yes, the implication is correct thatQuadratron’s 
office automation series, Q-OFFICE, is the prod¬ 
uct of choice by more Unix hardware manufac¬ 
turers than for any other application package.lt 

is also time that it is used on more proprietary 
operating systems and MS-DOS-based systems 
than Unix. 

We appreciate the ability to clarify these issues. 

Sincerely, 

Karl Klessig 
President 
Quadratron Systems, Inc. 

Martin J. Moderi 
Staff Director 
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NCC 
—APPEARANCES 
WERE 
MISLEADING 
BY OMRI SERLIN 

The general media con¬ 
sensus of the 1984 National 
Computer Conference 

mmmmmm (NCC) was that the show 
was “subdued/’ meaning no flashy 
introductions of major new products 
and relatively tame after-hours 
bashes. But appearances can be 
misleading. This NCC was a 
landmark in several senses. 

The two side-by-side demon¬ 
strations of multivendor networking, 
using approved IEEE 802 and pro¬ 
posed National Bureau of Standards 
(NBS) standards within the 
framework of the ISO Reference 
Model, were highly significant. Al¬ 
though only a relatively un¬ 
impressive file-transfer application 
was shown, the fact that so many 
vendors have agreed to invest the 
not-insignificant effort to make this 
possible is impressive in itself. 

Interestingly, the immediate 
commercial impact will occur not in 
the office environment, where local 
networking was supposed to be 
heading, but on the factory floor. 
General Motors tantalized suppliers 
with promises of future RFQs for 
something like 150,000 pro.gramma- 
ble controllers and factory floor 
computers before the decade is out. 

All such RFQs will apparently 
call for compliance with GM’s MAP 
(Manufacturing Automation 
Protocols), a planned full implemen¬ 

N S I D E E D G 

tation of the ISO Reference Model. 
MAP is using the IEEE 802.2-802.4 
token-bus LAN standard at the Layer 
1-2 levels and is evidently heading 
toward adopting the proposed NBS 
internet and transport protocols for 
Layers 3 and 4, respectively. At its 
press conference at NCC, GM left 
little doubt that the standards train is 
leaving the station, and those who 
plan to catch a later one do so at 
their own, grave risk. 

A glimpse into the explosion of 
activity in multi-microprocessor 
(MMP) systems was afforded NCC 
goers in the session I had the honor 
of chairing. The media again missed 
the significance of this nascent de¬ 
velopment. As more and more 
computing power finds its way to the 
individual user’s desk, the role of 
central multi-user machines is 
chan^g, from that of time-shared 
providers of CPU power to that of 
custodians of departmental and 
plant-level databases and hubs of 
electronic mail systems. 

In this type of application, com¬ 
monly referred to as “on-line trans¬ 
action processing” or OLTP, the new 
architectures are much better suited 
to carry the load. A good many of 
the new MMP vendors also provide 
fault tolerance. With businesses 
becoming more reliant on on-line 
systems for their daily functioning, 
fault tolerance will become more im¬ 
portant, especially as corporate 
management begins to realize the 
extent of escalating downtime costs. 

THE BIG SHOWDOWN 
BEGINS 

Finally, this NCC saw the begin¬ 
ning of the vaunted IBM/AT&T 

confrontation. Somewhat surpris¬ 

ingly, the key battlefield isn’t the 
hardware. (So far AT&T has little to 
offer that is notable in that area.) 
The really significant war is being 
waged around the Unbc system. 
What AT&T is actually trying to do 
with its horrendously costly “Unix- 
as-a-standard” campaign is to force 
IBM to recognize the Unix system as 
a standard. And there are signs that 
AT&T may be winning. 

NCC keynoter (and IBM Presi¬ 
dent) John Akers’ references to the 
Unix system, in both his NCC press 
conference and in an earlier inter¬ 
view with Electronic Business maga¬ 
zine, suggest that the issue of what 
to do about the Unix system has 
reached IBM’s highest management 
levels. 

At the same time, various IBM 
independent business units (iBUs) 
and departments continue to offer a 
variety of Unbc dialects, capped re¬ 
cently by the VM/IX offering for the 
IBM 4300 and 308X mainframes. 
This offering is only a PRPQ (custom 
job), is bound by a host of limita¬ 
tions, and is underwritten by the 
relatively unknown Information Pro¬ 
gramming Services (IPS) operation. 

However, when viewed in con¬ 
junction with PC/IX (also from IPS), 
the Series/1 Unix offering from the 
Telecommunications Carrier Prod¬ 
ucts IBU, and Xerox for the IBM 9000 
from IBM Instruments, the shape of 
a trend may be in the making. 

Will “mainstream” IBM ever en¬ 
dorse the Unix system? Given a 
choice, IBM would clearly rather 
continue to ignore it, hoping it will 
fade away as other fads before it 
have. The trouble is that AT&T’s 
highly visible campaign is threaten¬ 
ing to establish a demand for the 
Unix system at the end-user level. 
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AND File-it! 
THE FIRS^ DATABASE SOFTWARE lAMILY 

FOR UNIX AND MS-DOS. 



Now OEMs and systen 
can sleep better at night. Bej^ 
company has taken the wo 
the right software. 

RDS. 
The company that pro(jJ 

of database software desig 
the future. 

ts integrators 
cause one 

i fy out of buying 

Incompatibility is a thing 
INFORMIX®and File-itl " are compatible 

with UNIX,” MS”-DOS, PC-COS: and PC/IX 
systems (over 60 micros and 

count). 
INFORMIX is a true relational database 

system designed to take ful 
power of UNIX. It includes tie most widely 
used report writer on the market. 

Then there's File-itI The first easy-to-use 
UNIX file manager. Togeth(?r, they have 
the flexibility to accommodate novices and 
experts alike. 

INFORMIX and File-it! are fully integrated. 
Users can upgrade from File‘-itl to INFORMIX 
or access data from one prc»gram or the other 
without re-entering data, retraining employees 
or reprogramming. 

Applications can aisp 
MS-DOS to UNIX and vice' 

uces a family 
led to take on 

of the past. 

be moved from 
\rersa without 

having to rewrite the application. 

Simplify program develo[ 
RDS offers C-ISAM,”th^ 

ISAM for UNIX. It's a library 
with a B'^-Tree based access 
retrieves and modifies data 
files. It's embedded in INFO 
Or is available as a standaloi 

Software good enough 
AT&T inventor of UNi;)<, 

INFORMIX, File-itI and C 
full AT&T 3B Computer 
to minis). 

line 

pment. 
de facto standard 

of C subroutines 
method that stores, 
from indexed 
RMIXand File-itI 
ne product. 

1 or AT&T. 
has co-labeled 

S|AM to run on their 
(from micros 

Hewlett-Packard, Altos, Zilog, Siemens, 
Cromemco, Perkin-Elmer, Sydis and General 
Automation have selected RDS as well. 

In fact, INFORMIX has an installed base 
of over 6,000 copies. And RDS has sold over 
35,000 licenses for all their products to date. 

But before you make up your mind, 
check the facts one more time. 

There's only one database software 
family that's UNIX- PC-DOS-, MS-DOS- and 
PC/IX-based. It runs on more than 60 systems, 
And it's ideal for both novice and expert. 

Now it doesn't matter where the future's 
headed. You're already there. 

are available for the following systems; RDS products 

Altos 586. 986, 8600, 68000 
Apollo DN300 
AT&T 3B2, 3B5, 3B20, 

AT&T Personal Computer 
BBN C machine (all models) 
Bunker Ramo Aladdin 20 
Charles River Data Systems 

Universe 68 
Convergent Technologies 

Mlniframe and Megaframe 
Corvus Systems Uniplex 
Cromemco System 1 
DEC 11/23, 11/34, 11/44, 

11/60. 11/70, VAX 11/730, 
11/750, 11/780 

Dual Systems System 83 
Fortune 32:16 
Forward Technology 320 
General Automation Zebra 

(all models) 

F^ewlett Packard 150, 9000 
Series 200, 9000 Series 500 

IBM PC, PC-AT, PC-XT 
Intel System 86/380, 286/310 
Masscomp NC 500 
Momentum Hawk 32 
NCR Tower 
Onyx C8002. C8002A 
Pacific Micro Systems PM 200 
Perkin-Elmer 32 Series, 7350 
Pixel lOO/AP, 80 Supermicro 
Plexus P/25, P/35, P/40, P/60 
Pyramid Technology 90X 
Radio Shack Model 16 
SCI Systems IN/ix 
Silicon Graphics IRIS 1400 
Visual Technology 2000 
WIcat Systems 
Zilog System 8000 

(all models) 

Demos of INFORMIX and File-it! are available. 
Demonstration software and complete 
manuals included. 

RELATIONAL 
DATABASE 
SYSTEMS, INC. See us at COMDEX 

2471 East Bayshore Road, Suite 600, Palo Alto, California 94303 

(415) 424-1300 TELEX 467687 

INFORMIX is a registered trademark of Relational Dat ibase Systems, Inc. RDS, File-itI and C-ISAM are trademarks of Relational Database Systems, Inc. UNIX is a trademark of AT&T Bell Laboratories, 
MS is a trademark of Microsoft and PC-DOS is a trade mark of International Business Machines. 



UNIX'" Program 
I For Profit 

■10 FOR UNIX. SALES = SOFTWARE. SOLUTIONS 
■20 SELECT UX. BASIC 
■30 CASE APPLICATIONS 
■40 CASE PORTABILITY 
■50 CASE PRODUCTIVITY 
■60 CEND 
■70 NEXT UNIX. SALES 
■80 PRINT ( PROFIT = UNIX. SALES ) 'UX. BASIC 

RUN (Other Basics may not give you the same result). 

Provides Applications 
• From OASIS’" Basic, accessing existing applications base 

- Through UX-Link'" interfacing to DBMS and graphic iibraries 

- Via UX>Transiate'" tapping appiications from other Basics 

- U)&Basic Provides Portability 
- Language is avaiiabie across a range of UNIX machines 

> Programs will execute on any machine running UJtBasic 

- Device independence aiiows program use on any terminai 

- U])&Basic Provides Productivity 
- With a full featured editor, development and debugging tools 

- With easily readable, highly structured, modular style code 

> With business features including: C-ISAM'" and BCD arithmetic 

IBasIc 
UNIX Is a Trademark of AT&T Bell Laboritorles. 

UX-BasIc, UX-LInk and UX-Translate are Trademarks of 
UX Software, Inc. 
OASIS Is a Trademark of Phase One Systems, Inc. 
C-ISAM Is a Trademark of Relational Database Systems, Inc. 

See us at 

/Fall ’84 
Las Vegas Convention Center 

Booth 1196 

Please circle Ad No. 47 on inquiry card. 

UX-BasIc Is available directly from equipment 
manufacturers and selected software distributors. 
UX Software, Inc. 
10 St. Mary Street, Toronto, Canada M4Y1P9 
(416)964-6909 
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Clearly .the IBM units mentioned 
above have already felt this demand 
and have decided to respond on their 
own. 

Historically, IBM’s key asset 
has been its ability to read the rr ar- 
ket and to respond to its needs It 
has recently become much less p ar¬ 
tisan and much more pragmatic, 
offering products not made by IBM (a 
sacrilege only a few years ago). As 
long as AT&T’s pocket continues to 
stand the strain of stirring the L nbc 
system caldron, IBM will continue j to 
be under pressure; with PC/IX and 
VM/IX, Big Blue is testing the 
waters. As John Akers puts it, '‘If an 
operating system is successful in the 
marketplace, it makes sense for BM 

to offer it. ” 
Of course, he was referring to 

MS-DOS, a product from a small com¬ 
pany that IBM didn’t need to fejar. 
The Unix situation, however, is 
complicated by AT&T’s enormous 
size and its recently adopted posture 
as a direct IBM competitor. 

Still, IBM can be relied upon to 
make a rational business decision to 
go with the Unix system, in one 
form or another, when it is con¬ 
vinced that end-users really want it 
and that offering the Unix system 
will be more profitable than igno ring 
it. 

SHORT NOTES 

Alpha Micro (Irvine, Calif.) will 
run Unix System V on its 

M68010-based multi-user super- 
micros, formally introduced at the 
NCC. In the past, A-M stressed its 
proprietary AMOS operating system 
to its vertical market VARs. 

Convergent Technologies 
(Santa Clara, Calif.) has writter. off 
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its lap-top Workslate, resulting in an 
$8.6 million charge against the June 
quarter, which ended with a whop¬ 
ping $6.7 million loss ($0.27/share) 
on $85 million in revenues. CT’s 
stock recovered almost $2.50 (to 
$13) on the news, reflecting relief 
among investors worried about the 
impact of continued Workslate ef¬ 
forts. 

CompuPro (Hayward, Calif.) 
introduced at NCC an NS32016- 
based multi-user supermicro, begin¬ 
ning at $12,495 for 512 Kbytes with 
a 1-Mbyte “solid state disk” and dual 
floppies. Initially running FORTH, the 
machine is eventually expected to 
run Unix System V. 

Cromemco (Mountain View, 
Calif.) introduced at NCC a 10-MHz 
M68000-based multi-user super¬ 
micro running Unix System V with 
Berkeley’s C-shell, termcap, 
UUCP, and vi. Prices begin at 
$9,995 for a 512-Kbyte machine 
with a 50-Mbyte hard disk and a 
390-Kbyte floppy. 

Microsoft (Bellevue, Wash.) 
reported revenues of $100 million 
for the fiscal year ended June 30, 
1984. The privately held company 
did not disclose earnings. 

A color version of Microsoft’s 
Windows has been demonstrated at 
NCC on Tandy’s 2000; however, 
general deliveries of the Windows 
package are apparently still substan¬ 
tially behind schedule. 

Morrow (San Leandro, Calif.) 
introduced at NCC its 10-MHz 
M68000-based Tricep supermicro. 
The machine runs Unix System V 
but can also accept an Intel 80188 
board to run MS-DOS. Prices begin at 
$9,000 for a 512-Kbyte machine 
with a 16-Mbyte Winchester. Mor¬ 
row will also market a portable made 

by Vadem, a startup founded by ex- 
Morrow staffers. 

Masscomp (Westford, Mass.) 
has filed with the SEC to go public. 
The firm, now three years old, sup¬ 
plies engineering workstations and 
laboratory computers; it hopes to 
sell two million shares at $11 to $13 
each. In the fiscal year ended June 
30, 1984, the company lost $1 mil¬ 
lion ($0.02/share) on revenues of 
$22 million but earned $345,000 
($0.03/share) on revenues of $8.8 
million in the fourth fiscal quarter. 
Underwriters are Morgan Stanley 
and Hambrecht & Quist. 

NBI (Boulder, Colo.), which 
previously specialized in word 
processors, has established a tech¬ 
nical products division to market 
general-purpose supermicros. The 
division is headed by vice-president 
and general manager Glenn Edens 
(ex-GRiD). Its first product, intro¬ 
duced at the NCC, is U! (U Fac¬ 
torial), an 8-MHz 68010-based 
desktop running a multi-window ver¬ 
sion of Berkeley 4.2 Unbc. With 1 
Mbyte, a high-resolution display 
(1024 X 768), and a 24-Mbyte hard 
disk, U! retails for $15,495. 

Meanwhile, the company an¬ 
nounced a further 6-month delay in 
the introduction of the IWS worksta¬ 
tion, originally announced in April 
198^ Problems with the multitask¬ 
ing software are apparently the main 
stumbling block because the “new” 
U! and the “old” IWS are basically 
the same product. 

SCI Systems (Huntsville, Ala.), 
which gained wide attention as sup¬ 
plier of the IBM PC main board, 
officially unveiled at NCC the SCI 
1000, an Intel 80186-based, multi¬ 
user supermicro. The machine 
run a Unix System III port done by 
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In microcomputers 
today, UnlSoft 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 75 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. 

THE BERKELEY PORT AUTHORITY 
739 Allston Way, Berkeley, CA 94710 • (415) 644-1230 

•UNIX is a trademark of Bell Laboratories TWX II 910 336-2145 • UUCP UCbvaxIuniSOftIunisoft 
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Interactive Systems (which 
supplies the PC/IX and VM/IX to I 
Much of the speculation about 
IBM 80186 machine may have,' 
based on the SCI 1000 system. 
SCI 1000 retails for $8,995, with 
Kbytes and a 16-Mbyte Winche^- 

AT&T Bell Labs (Summit, 
staffers recently described a S' 
modifications to the Unix sy 
that allow it to run on the 

also processor 3B20A model. The 
I M). modifications, consisting mainly of 

an internal kernel semaphores, are 
been general enough so multiple- 
rhe processor configurations could be 
512 accommodated as well. Work is also 
;er. under way to integrate DMERT, the 
.J.) operating system for the AT&T 

of 3B20D, into the standard Unix ker- 
dtem nel. 
dual- Figures floating around at NCC 

suggest that, of the estimated 
100,000 Unix system installations 
worldwide at the end of 1983, 
80,000 were Microsoft’s Xenix (of 
which 22,000 were on Tandy 
16/16B) and 15,000 on various Altos 
machines. Interestingly, AT&T is 
estimating the total 1983 installed 
base at 70,000. □ 
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TRAINING 
' own people to use 

p can teach yours. 

M TRAINING? 

it and comprehen- 

; earning environment; 
(ning acce^ to facil- 

For 15 feaife, we’ve tauj 
the TOXjr System.' 

WHY for UNIX 

AT^T c^ers the most 
sive trsinir^ on UNIX Syi 

fiAT^T ilEovides the 
oni|teWniniil per student; 
ilJife; and e^rt instructoife 

«• ATI^T the breadth 
needs to urdock the full pO’ 

AT&T courses signal 3^ 
improving productivity wit! 
for your employees. 

AT&T COURSES OFFERk 

The same training and methods we use to 

(£)1984 AT&T Technologies, Inc. 
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^courses yoiv staff 
of UNIX System V. 
commitment to 

high-quality training 

teach tho UNIX System to our own people. 
Rigc|ous classes fesigned to teach specific 

skills Mjob-specifie ^^phcationsV 
Fiveihreas of insttuction ran^g fi"om intro- 

ductoryito advanced Ifevels for M^agers/Supervi- 
sors, U^rs, SysternsjAdministr^rs, Applications 
Developers, and Sj^tems Progrpaners. 

Freci|uent class o|terings sq^you won’t have to 
wait for the courses j|)u want. $ 

Conveniently located training centers 
in Princeton, NJ; Columbus, OH; Lisle, 
IL; and Sunnyvale, CA. Or we^ll bring 
our courses to your company and hold 
the training at your convenience. 

For more information, a 
catalogue, or to register for classes, 
call 1-800-221-1647, Ext. 89. aubt 
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FROM NOW ON, CONSIDER IT SUPPORTED. 

When it comes to Unix® systems, 
“standard” isn’t always good enough. 

Experts agree that the most powerful and most tech¬ 
nically advanced Unix system is the Berkeley version. 
That s why 4.2BSD from Berkeley is the operating system 
of choice for software development, networking, engi¬ 
neering, CAD/CAM and demanding scientific applica¬ 
tions. Other Unix systems don’t have the features 
advanced users require. 

But 4BSD was developed at a university, so it has never 
had real-world support. User assistance, bug fixes, 
updates and enhancements have not been provided. 

Now that’s changed. 
MT XiNU, the4BSD specialist, supplies: 

■ Fully supported 4.2BSD-based binary licenses 
(MORE/bsd) for VAX® computers. 

■ 4.2BSD source support and source updates for current 
4.2BSD source licensees. 

■ Enhanced 4.2BSD-based source software for new 
sites, with or without redistribution rights. 

■ Full support for a wide variety of DEC® and non-DEC 
peripherals. 

■ Assistance for OEM’s and hardware manufacturers 
developing 4.2BSD-based products. 

MT XiNU personnel have been involved with 4BSD 
development from the beginning. Now we are producing 
4BSD performance enhancements, advanced network- 
ing, other Unix system extensions, and support for new 
peripherals and architectures. As a service, we distribute 
4BSD bug reports and proposed bug fixes to the com¬ 
munity. Our years of experience can speed and improve 
your 4BSD implementations. 

4.2BSO. It’s always been better than just 
“standard.” Now, with MT XiNU, consider 
it supported. 

“We know UNIX® Backwards and Forwards” 

UNIX™ SUPPORT FROM BERKELEY 

739 Allston Way, Berkeley, CA 94710 ■ 415/644-0146 ■ ucbvaximtxinulmtxinu 
MORE/bsd and MT XINU are trademarks of Mt Xinu Inc., DEC and VAX are trademarks of Digital Equipment Corp., UNIX is a trademark of Bell Laboratories. 
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Complete Word Processing for the UNIX System 

"...one of the best kept secrets 
in the world of UNIX System 
application software..." 

"...a truly superior package..." 

David D. Coleman 
UNIX/WORLD Vol. I No. 3 

AVAILABLE NOW, CrystalWriter 
from SYNTACTICS is the complete 
word processing system designed 
to support the first time user- 
without ignoring the 
experienced word processor. 

For more information on 
CrystalWriter, call today 

800-626-6400 
(In California (408) 727 6400) 

SYNTACTICS 
3333 Bowers Avenue, Suite 145 
Santa Clara, CA 95054 

UNIX is a iradcmark ol Bell l.aboralories 
SYNTACTICS and CRYSTALWRITER are Irademurks of Synlathcs CorporaUon SYNTACTICS" 
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Portability has been an 
important part of the Unix 
system’s popularity. But 
what does porting require 
and why are ports difficult? 

WIZARDS’ 
WOES: THE 
PROBLEMS 
OF PORTING 
BY VANESSA SCHNATMEIER 

Portability—the biggest 
buzzword in the Unix oper¬ 
ating system’s mystique. 

How you dehne portability 
probably depends on what part of 
the computer world you hail from. 
To some sections of the industry, a 
portable system might be “a system 
that costs you less to port than it 
does to write it yourself.” To an in¬ 
dependent software vendor, code is 
portable if it takes no more than two 
to four hours to put up on your sys¬ 
tem. 

However you label it, the idea 
and practice of portability have been 
central to the development and sud¬ 
den surge in popularity of the Unix 
system. The system’s relatively 
portable nature and its readiness 
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UNIX 
MUITIPROCESSOR 

PERFORMANCE AND 
EXmiDABILITY 

IN ONE BOX 

ELXSI System 6400 has a true native port of UNIX System V, not an emulation. With a unique combination 
of Berkeley enhancements. Virtual memory. Super fast I/O. Ethernet with TCP/IP. Plus the largest physical memory 

in the business. ELXSI System 6400 will run either UNIX or our proprietary, message-based EMBOS operating system. 
Or both, concurrently. 

ELXSI System 6400: The first true multiprocessor UNIX system. Up to 5 CPU’s operating at 20 MIPS in a single 
cabinet, through the ELSXI Gigabus—our 320 mByte/second, 64-bit wide system bus that can accommodate further 

expansion up to 10 CPU’s and 40 MIPS of computing power. More power for more system users, expandable 
as your needs grow, with the highest power to footprint ratio in the business. 

ELXSI System 6400. No one can match our performance or our expandability, deliverable now. 
Contact ELXSI today for complete information. Sales offices in most major cities. 

I 
ELXSI, 2334 Lundy Place, San Jose, California 95131. 

408/942-1111, Telex 172-320. 

UNIX is a trademark of Bell Laboratories. Ethernet is a trademark 
of Xerox Corporation. Gigabus and EMBOS are trademarks of ELXSI. 
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sys- 
Unix 

an- 
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both to be transported from proces¬ 
sor to processor and to accept a 
wide range of C programs have al¬ 
most spoiled other systems for Unix 
system programmers, many of 
whom may get itchy about a port 
that takes as long as, say, a week. 
But portability is a reason to w ork 
with the Unix system or its look- 
alikes, not just an end in itself. 

Porting the Unix operating 
tern means changing the 
source code so that it works on 
other type of processor. C 
means more when you remember 
that the Unbc system kernel a one 
takes up about 15,000 lines of code.) 

According to Jeff Schriebman, 
president of UniSoft Systems—a 
firm that has done about 80 por :s in 
the last three years—to '‘port” aiay 
take anywhere from two weeks to a 
year. The amount of work varie 5 di¬ 
rectly with the difference betw^een 
the original system's type of CPU and 
that of the new system, the memory 
management unit that works inside 
or beside the CPU, the number and 
type of device drivers needed, and 
the utilities desired. 

WHAT PORTING 
REQUIRES 

Porting the Unix kernel usually 
only requires that 20 to 30 per¬ 

cent of the code be rewritten to suit 
a new microprocessor. This includes 
fine-tuning the kernel’s operation 
with the memory management unit 
and the peripherals. The rema ning 
70 to 80 percent of the kernel :ode 
should remain unchanged, Sch neb- 
man says, adding, “The majority of 
the source code is the same l or a 
VAX as it is for a Bell 3B20 or for a 
Motorola 68000.” 

But with a widely different CPU, 

porting the Urdx system to a new 
microprocessor entails not only 
remodeling the kernel, but also the 
C compiler and a host of other tools, 
such as an assembler, loader, 
debugger, stand-alone monitor and 

stand-alone device drivers for the 
target system, and programs to 
download software onto the new 
machine. The C compiler alone can 
take from six months to a year to 
port. 

This brings up another kind of 
portability—the portability of appli¬ 
cations from one “flavor” of the Unix 
system to another. Think about it: 
The “official” versions of Unix in¬ 
clude AT&T’s Version 7, System III, 
System V, System V Release 2, 
Berkeley 4.1BSD and Berkeley 
4.2BSD. Some people even list 
Microsoft’s Xenix with that ^oup. 

An incomplete list of Unix look- 
alikes includes MORE/bsd from Mt. 
Xinu, Eunice from Wollongong, HP- 
UX from Hewlett-Packard, and OS/x, 
a dual port of 4.2BSD and System V 
from Pyramid Technology. “How 
much time will it take a software 
vendor to port its software from one 
version of the Unbc system to an¬ 
other?” the vendors ask with quaking 
knees. The answer—it depends, 
but maybe not as long as you 
thought. 

WHAT MAKES A PORT 
DIFFICULT? 

The first problem may come up 
not with the Urdx system, but 

with the language it was written in, 
C. “C is a very portable language, 
but people’s C compilers don’t con¬ 
form to any specifications,” says 
Schriebman. There is currently no 
standard for C, though ANSI’s X3J11 
C standardization committee is cur¬ 
rently expected to produce at least a 
preliminary standard within a year or 
two. 

Another “difficulty” with C is 
that it has nothing built-in in terms of 
I/O, math, or string management 
—characteristics that are part of 
other languages. Larry Rosier, su¬ 
pervisor of language systems 
engineering at AT&T and also a 
member of the ANSI C standardiza¬ 
tion committee, says this state of af- 
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fairs is likely to continue for the 
foreseeable ffiture. 

Rosier says that while the 
standardization committee’s first 
goal would be, of course, portability, 
"the number two goal was to 
preserve something that we all 
agreed was called ‘the spirit of C.’ ” 
Rosier added, “The designer of the 
language, Dennis Ritchie, decided 
very early on that since C was de¬ 
signed as an implementation lan¬ 
guage for operating systems, 
designed to replace assembly lan¬ 
guage, to impose artificial penalties 
on it would make it less attractive 
for that purpose.” 

Once they have stopped 
finagling with C itself, those porting 
the Unbc system to another machine 
run into another set of issues. There 
is always going to be some machine- 
dependent code in the system. 
Some code, usually that in the ker¬ 
nel, is of necessity machine depen¬ 
dent, and you'll have to redo it in any 
case. Utility programs, however, 
may also hide various forms of ma¬ 
chine dependencies, and these must 
be weeded out before completing 
the port. 

Some examples of specific 
machine-dependent questions: Byte 
size has almost been standardized at 
8 bits per byte. There are a few odd¬ 
balls, such as Honeywell’s and Uni- 
vac’s 9-bit byte and CDC’s 10-bit 
byte, but for the vast majority of 
hardware, 8 bits is the standard. 
The standard character set used 
within Unbc implementations, says 
Rosier, is ASCII—many applications 
simply don’t port onto an EBCDIC im¬ 
plementation. 

Sign extension is still a prob¬ 
lem. The issue arises when you 
address a character and treat it as an 
integer. In the ASCII character set, 
the 8-bit set really translates to 7 
bits when you count the sign bit at 
the beginning that lets the computer 
know whether the integer is positive 
or negative. This won’t affect you if 
you’re working only with characters. 

UNIXAVORLD 31 



theme 

In C, however, this explicitly vi¬ 
olates the standard, says Rosier, be¬ 
cause in C every character must be 
representable as a small positive 
number between 0 and 127 decimal' 

A STICKY WICKET 

It gets sticky when you’re 
dealing with 1-byte-long charac¬ 

ters and trying to store integer 
values in those characters. “That’s a 
problem that really reflects a 
deficiency in the C language,” Ros¬ 
ier says. “There is no way of saying 
portably in C, 'this 1-byte-length ob¬ 
ject is really an integer. ’ ” 

The industry has standardized 
on three lengths of integers in C 
—the long integer (32 bits), the 
short integer (16 bits), and the plain 
integer. (If it matters, you pick 
whichever one is correct; if it 
doesn’t, you let the compiler choose 
whichever one is most efficient.) 

What’s not in the language now 
is a way of saying, “This 8-bit char¬ 
acter is an integer and should be 
treated as having a sign.” Rosier 
says the C standardization commit¬ 
tee plans to deal with this by extend¬ 
ing the language. Right now, 
though, any integer of that type will 
have to sign-extend somehow, via 
the compiler, whether the hardware 
supports it or not. 

Floating-point arithmetic has no 
standards yet, neither does the or- 
der of evaluating function 
arguments—that’s another price for 
preserving “the spirit of (1),” says 
Rosier. It depends on the order in 
which the argument stack grows in 
the particular machine, and to make 
the compiler writer specify which 
order is correct “would be a severe 
penalty on several architectures. ” 

The way characters are ad¬ 
dressed in words remains nonstand- 
ardized. A 32-bit word in a Motorola 
68000 processor may address words 
beginning with the leftmost byte. On 
another machine, points out 
Schriebman, the machine might 

start with the rightmost byte. 
Another glaring area in which 

many Unix systems lack any firm 
standard is in the handling of termi¬ 
nals and display screens. The way 
the Unbc system can deal with hard¬ 
copy terminals such as printers has 
been established since the late 
1970s—you send the stream of 
single characters (because the Unix 
system is oriented not by screen but 
by character), and there are a lim¬ 
ited number of control characters 
(such as carriage return and bell) for 
the system to deal with. All very 
simple. But nowadays that kind of 
terminal has given way to the 
cursor-addressable (or “smart”) ter¬ 
minal, which may have its own 
80186 processor to aid with local 
editing and data storage. Here port¬ 
ability falls down. 

Berkeley’s 4.2BSD Unix tack¬ 
les this weak spot with the 
termcap database, which helps 
users write terminal-independent 
software and create their own termi¬ 
nal descriptions to link the local Unix 
system with their particular brand of 
terminal. Another package from 
Berkeley, called cursive, also 
comes close to a standard for dealing 
with disparate terminals, says Ros¬ 
ier. 

Estimates on how long it 

takes to port a system 

can vary greatly. 

David Mosher, technical 
manager for experimental computer 
science at UC Berkeley, describes 
what termcap can do: “When you 
get to more sophisticated terminals, 
it becomes an interaction problem 
between what the processor wants 
to do and what these things are ca¬ 
pable of doing. You end up having to 
restructure the editor so that you 
can use these sophisticated com¬ 
mands and then go do the 'dumb- 

ified’ conversion to deal with dumb 
terminals. When most of these 
things were designed, the only 
things we had were dumb terminals 
—essentially what we’ve done is al¬ 
low every smart terminal to act as 
much like a dumb terminal as it can. ” 

Terminals, networking, and in¬ 
terprocess communication are all 
areas the Unk /usr/group is now 
addressing, and Rosier says some¬ 
thing should be coming from the 
committee within a year or so. 

HARDWARE PORTS 

In a healthy display of enlightened 
self-iterest, AT&T is doing its part 

for hardware porting with a program 
it instituted earlier this year: a pro¬ 
gram of so-called generic ports to 
several major microprocessors. 
AT&T is working closely with 
Motorola, Zilog, Intel, and National 
Semiconductor to get their versions 
of an overall port to each company’s 
type of processor. 

According to Rosier, AT&T will 
gather up the information it receives 
from the reports done in these proj¬ 
ects and include the resulting source 
changes into a single source, which 
will probably be the source for one 
of the processors AT&T supplies—a 
portable source, they hope. 

“We are on a project of con¬ 
sciously making our source more 
and more portable as these ports go 
on, of buying back the changes, and 
making this so-called generic port, ” 
Rosier said. “Ultimately, when an 
independent software vendor or an 
OEM wants to buy Unix source from 
AT&T in order to port it, the source 
that they will get will be [the generic 
port], which doesn’t deal specifically 
with any particular processor. ” 

Rosier wouldn’t say directly 
how much work people would have 
to put in to adapt a “generic port” to 
their own machines. He said that 
this hinged on the definition of port¬ 
ability: “The loosest definition of 
portability is that it’s less expensive 
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to use than it would be to wri 
yourself. Then it becomes a ^ q 
tion of degree. You measui!e 
portability by how much it costs 
how much effort it takes to' 2 

something rather than re-create 

The C compiler alone ciui 
take from six months tC' 
a year to port. 

i:e it 
ies- 
the 

you, 
adapt 

it." 

port j 
niSi 

As Schriebman would 
to point out, time estimates can 
wildly on how long it takes to 
system between machines. U; 
which over its relatively shjDrt 
span has honed the art of p( ' 
down to a fine science, can 
simple port on easy systems in 
two weeks to two months. ^ 

One new development in 
ing may be a new “Unix portpt 
soon to be offered by Palq] 
Computer Systems. This kit pi 
tedly will allow almost every & 
based hardware vendor to c 
own port in from one to two rp< 
The kit is scheduled for relea|s< 
the first or second quarter of 
and supposedly will be cheaper 
UniSoft’s UniPlusH-. 

Schriebman, when askeid 
the kit, replied that they’d 
that, while those experienced 
porting can put together a p< 
two months, when a firm do<j; 
own port, even with help from 
wizards, the port tends to take 
nine months to a year, 
see," he shrugged. 
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COMPATIBILITY AMOIN 
UNIX VERSIONS 

Despite the furor about port¬ 
ability and the differences be¬ 

tween particular flavors of the Unix 
system, there’s less separaj:irg the 
flavors than you might think. (We 
hesitate to say it’s all a matter of 
taste.) 

In fact, both Berkele^f and 
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AT&T go out of their way to ensure 
backward compatibility. Mosher 
says, “4.2 has a 4.1 compatibility 
mode—you can transfer into 4.1 and 
the operating system will allow 4.1 
programs to continue to run. And 
that allows users to advance from 
4.1 to 4.2 in their own time scale. 
Then the system administrator at 
some point can make a deadline and 
say everybody has to convert their 
programs to 4.2 by this time." 

Rosier says there really isn’t 
much to worry about in porting soft¬ 
ware from System III to System V 
or to System V Release 2. “The ca¬ 
pabilities of our C compiler changed 
a little bit to allow names of any 
length to be significant, but this is 
something where a properly written 
program wouldn’t have cared. In 
fact, we went so far in Release 2 as 
to have a compiler option which said 
'truncate all the names the way they 
were in Release 1.’ We kept to our 
promise of full backward com¬ 
patibility by doing that, even though 
we don’t think that’s the way pro¬ 
grams should be written." 

Sue Picus, supervisor of soft¬ 
ware generation systems devel¬ 
opment at AT&T, says that most of 
the changes between the AT&T Unbc 
versions are additional capabilities 
that don’t necessarily cause por¬ 
tability problems. Of course, if you 
use some of the new significant 
features, you can’t go home again. 
You can’t then go back to System III 
from System V without changing 
your application code. 

Mosher goes even further, 
saying that the only major diver¬ 
gences between AT&T’s System V 
and Berkeley 4.2BSD are in the 
areas of signals and I/O controls. “I/O 
control is one of those things that 
has a nebulous, endless list of argu¬ 
ments. No one agrees there’s a cen¬ 
tral place to register your local 
fanfare. . . so that would need some 
careful mapping, to make sure to 
map between them to a single I/O 
mechanism. Our signal mechanism 

works like hardware interrupts, 
which people understand." 

A couple of firms have taken 
advantage of the relatively narrow 
gap between the versions of Urdx, 
such as Pyramid Technologies with 
its OS/x system, reportedly compati¬ 
ble with both System V and 4.2BSD. 
This is simple to do, says Mosher, 
as long as the company carefully 
tailors and routes around specific 
system calls to avoid trouble. 

WRITING PORTABLE 
CODE 

t is actually possible to write 
code that can pass muster on 

most versions of the Unix system on 
most machines without having to 
spend weeks slaving over a hot ker¬ 
nel. All it takes is some attention 
from the programmer. 

“It’s a little bit like folklore in 
some cases," says Dan Ladermann, 
vice-president of research and de¬ 
velopment for The Wollongong 
Group and a member of the steering 
committee for the /usr/group stand¬ 
ardization committee. He adds, 
“Some of it is intuitive. You have to 
ignore your knowledge that you’re 
writing this code for a 68000 or a 
VAX. People who write knowing that 
it’s going somewhere else don’t take 
shortcuts. ’’ 

When Unix system people say 
portability, they may not mean the 
same thing as an everyday computer 
industry person. Says Ladermann, 
who worked for the Defense De¬ 
partment and Ford Aerospace and 
Communications before joining Wol¬ 
longong, “A large industry looks at 
man-years to port a product. Under 
Unix, a man-week or a man-month is 
a lot of time." 

Ladermann cited the case of a 
man who recently delivered a paper 
at a conference on how he had 
solved a particularly knotty port¬ 
ability problem: “The guy probably 
spent more time writing his paper 
than solving the problem. ’’ 
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Sue Picus says that “in the ideal 
world, what we’re shooting for is 
code that can be ported without 
change, just recompiling and a new 
set of header files to hide all the 
machine-dependent information. ” 

Rosier adds, “Some things 
simply are not going to fit into that 
kind of model. If somebody has writ¬ 
ten an application program on 
[System V] Unix that makes use of 
large amounts of memory or relies 
on a paging system to cover it, and 
he tries to port that application to an 
environment or processor that has a 
very small addressable memory, ob¬ 
viously that is not going to port. . . . 
I wouldn’t call it a violation, but an 
assumption of capacity that simply 
isn’t there. ’’ 

Ladermann said that an experi¬ 
enced Unix system user would 
define as “portable’’ any program 
that could be taken off another Unix 
system-using machine and simply be 
recompiled in order to make it run. 

“Maybe you change the param¬ 
eter file, ’’ he said. A “semi-i)ortable’’ 
program shouldn’t take more than 
two to four hours to make it run. By 
this reasoning, says Ladermann, 
“unportable” is a program that takes 
all of several days to convert into a 
form suitable for the new machine or 
version of the Unix system. “And 
this is for a program that took up to 
six months to write, ’’ he adds. Very 
few application programs, he 
asserts, would take more than a 
week to whip into shape. 

lint AND sees 

The Unix operating system itself 
provides two tools for ensuring 

that a program will be portable—the 
lint and Source Code Control Sys¬ 
tem (sees) utilities, sees lets you 
conveniently maintain different ver¬ 
sions of a program in historical or¬ 
der; this program is a boon to 
software developers, who must 
juggle their products from system to 
system. 

Usually, porting the Unix 
kernel requires rewriting 
only 20 to 30 percent of 
the kernel code. 

lint examines a program’s C 
source code for errors, ineffi¬ 
ciencies, and nonportable struc¬ 
tures. (In some other languages, 
this kind of program is actually 
built into the compiler.) lint 
won’t necessarily prevent program¬ 
mers from wreaking whatever havoc 
they choose regarding code port¬ 
ability, but, like the warning on a 
package of cigarettes, at least it 
sounds the alarm. 

lint doesn’t only serve as a 
kind of programmer’s spelling and 
grammar checker, but also as a kind 
of “writing guide.” It can detect if 
you’ve used a variable before you 
gave it a value, or if you’ve given a 
variable a name and never used it. 
These may not necessarily violate 
portability, but they may violate the 
intent of the program. Rosier 
compared lint to the Unix 
Writer’s Workbench application that 
combs through a piece of writing and 
pinpoints phrases that might be trite 
or sexist and says: “They’re all cor¬ 
rect and legitimate, but maybe that’s 
not what you really mean. ” 

The idea of portability is inex¬ 
tricably linked with the ideal of 
standardization. Portability can only 
exist if everyone agrees to adhere to 
a set of basic guidelines (unless 
everybody is writing code for the 
same system). According to Alan 
Mason, a member of the European 
Unbe Users Group at Heriot-Watt 
University in Edinburgh, Scotland, 
the goal is not necessarily “to set a 
standard that will be obeyed by 
every installation, but one which 
must be able to be implemented on 
any system. ” 

The ideal environment. Mason 
said in the August 1982 issue of 
CommUNIXeations, would be one 

where users might easily move be¬ 
tween different systems without 
perpetually residing at the low end 
of the learning curve. Both ANSI and 
/usr/group are attempting to deal 
with the issues of standardization 
and portability. 

Mosher lamented the passing 
of the days that saw simpler rela¬ 
tions between Berkeley and Bell 
Labs. Said Mosher, “At Berkeley, 
we essentially try to make our in¬ 
terfaces very much like what AT&T 
is doing, provided that AT&T is will¬ 
ing to show us what they’re doing. ” 
He added that the UC group had for¬ 
merly “coordinated very closely” 
with researchers at Bell Labs, back 
when the Bell Labs group “was ac¬ 
tually producing the Unix distribu¬ 
tion.” 

“We used to do joint research 
programs with them all the time,” 
Mosher said, “so we knew exactly 
what was going on, and we would 
agree on certain things in advance. 
Unfortunately, with AT&T taking on 
Unix, they have an entirely different 
group, and they’re not as receptive 
to this sort of thing as the Bell Labs 
people were.” 

Mosher says that at Berkeley 
“we’ve tried to change our interface 
to look as much like System V in¬ 
terfaces as possible. ” The lack of ac¬ 
cess to System V code has hindered 
them, he says, because they’ve 
been limited to what code is avail¬ 
able in the literature. However, he 
says a new license agreement has 
recently been signed, and now that 
they can see the actual semantics of 
the code, “there’ll be a lot more Sys¬ 
tem V-type compatibility in any 
future systems that we release. ” □ 

A frequent UNIXIWORLD contributor, 
Vanessa Schnatmeier is a freelance writer 
who has written for several computer 
magazines. Her last work for 
UNIXIWORLD appeared in Vol. 1, No. 4. 
Her current interests include women's is¬ 
sues and computers. 
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Now you can have a complete 
UNIX System III implementation on 
most models of the IBM PC. 

The IBM Personal Computer Inter¬ 
active Executive^ (PC/IX) offers you 
tools like the C language, program¬ 
mer’s workbench, communication facil¬ 
ities, a text processing system and much 
more. It’s also a multitasking system 
that offers you the same facilities found 
on larger UNIX operating systems. 

And PC/IX incorporates many sig¬ 
nificant enhancements. For example, 
a new full-screen editor helps you 
program more effectively. It offers 
such advanced features as windowing, 
function-key editing, the ability to 

• /6M Support 

execute commands from the editor, and 
automatic file backup. Beginning users 
of the editor can rely on a variety of 
“help” screens. 

If you’ve been using PC DOS, you’ll 
be glad to hear that it can co-reside with 
PC/IX. And that you can transfer files 
between the two systems. 

PC/IX is specifically designed to 
take full advantage of the architecture 
of the IBM PC. 

It transparently supports the 8087 
Math Co-Processor. And PC/IX auto¬ 
mates the management of input/output 
streams through a multipurpose 
queuing and spooling system. 

IBM has other software for PC/IX 



IS 

available, too, including 
TRAN compiler with pr 
and INmail / INnet / FTP 
mail and file transfer fa' 

And because PC/IX i 
you get IBM’s quality do 
well as IBM service and 

PC/IX requires 256KB 
an IBM PC with fixed dis 
PC XT, PC XT/370 or PC 

You’ll find PC/IX at 

IBM Product Center or 

'ersonalComputeiDealenO 
order, or for more information and the 
latest list of PC/IX appli(jation software, 
call IBM toll free at 1 800 IBM-2468, 
and ask for the PC Software Department, 

INfort(a FOR- 
ogramming tools) 

an electronic 
Lcjility)! 

from IBM, 
cumentation, as 

Support. 
of memory on 

k or an IBM 
AT. 

tour nearest 
your Authorized 

Ext. 390. Or call 
your IBM marketing 
representative. 

ITbM Direct PC/ix 
PC Software Dept. 3E/390 
1 Culver Road, Dayton, NJ 08810 

Please send me more information on PC/IX. 

n-sTl 

Name_ 

Title. 

Company. 

Address_ 

City_ .State. Jip. 

Phone. 

*UNIX is a trademark of AT&T Bell Laboratories. PC/IX is based on 
UNIX System III, which is licensed to IBM by AT&T Technologies, Inc. 
tDeveloped for IBM by INTERACTIVE Systems Corp. 
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M A^^E 
WE CAN STILL KEEP 

™NAME 
BY GORDOi^ W. WAIDHOFER AND MICHAEL SWEENEY 

of 
one 
you 

we it 
er to 
Boot 

>|vould 
and 

take 

Take that favorite version 
the Unix system, the 
that has all the facilitjie 3 

mmmmmm like SO well, and me 
from your M68000 system pv 
a PDP-11 without any changes, 
it. If you get a log-in, AT&T 
probably like to have a very Ibng 
lucrative chat with you. Don't 
the first offer. 

Now take a handy facilit)^ you 
like. Unify, for instance, or a spread¬ 
sheet you know, and move it down 
that same garden path. If it runs as 
is, you have portability; if it do esn't 
run, you don't necessarily have non¬ 
portability—you just have a ppin in 
the OS and a problem. 

It is that problem that 
portability a matter of degre|e 
stead of the “load-it-and-run-it' 
that lurks in the hearts of marklei 
everywhere. The fact is that pro( 
sor architectures differ, somepi 
wildly. And even the same 
sor varies from one integratij)] 
another. Because of various 
mentation differences, an 
processor in one box is goipi 
behave differently from the 
processor in someone else's 
Even a small variance in that 

makes 
in¬ 

ideal 
ters 
ices- 
imes 
•ces- 
m to 

ijnple- 
.8000 
g to 
same 
box. 
hav- bel 

ior means that a truly portable oper¬ 
ating system is a pipe dream. 

Moreover, the prospect of ever 
developing “true" portability in any 
operating system, language, or ap¬ 
plication software flutters around 
the dim edges of futility. There are 
too many “standards" and too many 
interested parties to permit it. Just 
in the short history of computing as 
we know it, there have been word 
sizes ranging from 4 to 64 bits, in¬ 
cluding some particularly odd sizes 
for special applications. 

In the last 10 years we have 
seen micros evolve from 8-bit words 
to 32 bits with a variety of ar¬ 
chitectures and memory manage¬ 
ment schemes. It is probably a safe 
assumption that we will see a new 
generation of microcomputer ar¬ 
chitectures before today's software 
documentation gets dogeared. 

DEGREES OF 
PORTABILITY 

We are forced, then, to deal 
with packages that are par¬ 

tially portable, somewhat portable, 
and easily portable. Even the Unbe 
system, a purportedly highly porta- 

If the only part 
you can keep 
is the name, 
you’re talking 
development, 
not portability. 
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ble operating system, calls for an ef¬ 
fort on the order of two man-years 
or more to port it to a new machine. 
Perhaps an operating system could 
be developed in which all the ma¬ 
chine characteristics could be set as 
variables, and perhaps it could be 
made intelligent enough to identify 
and set the variables by itself. Per¬ 
haps that will be feasible when 
memory comes in gigabyte chips and 
laser disc storage is old teclinology. 

There are too many 
‘standards’ and too many 
interested parties to 
permit true portability. 

In practical terms, portability 
means only that a software package 
is capable of being altered so that it 
will run on more than one machine 
or under more than one operating 
system. Even typical usage of the 
term carries the tacit assumption of 
some amount of effort, some degree 
of change. 

How much must be changed is 
what defines the degree of por¬ 
tability. That is, if it costs half as 
much to port something as it did to 
write it originally, it's 50 percent 
portable. If it costs more, it's not 
portable at all. Or, for those who 
object to putting such artistic issues 
in cold cash terms, if the only part of 
it you can keep is the name, you're 
not talking portability—you’re 
talking about development. 

Portability can be considered an 
aspect of software—its “portable¬ 
ness," so to speak. In turn, portabili¬ 
ty itself has a number of aspects: 
code, data, and skill, to be specific. 
Portable code, obviously, is of key 
importance in any discussion of por¬ 
tability. Without that, the other two 
are beyond hope since the nature of 
portability in the last two is some¬ 
what different. Only the cost issue 
remains the same. 

The “portableness" of data 
resides in the structure or format 
rather than in the data itself, which 
makes data portability somewhat 
paradoxical. Data is probably the 
most sensitive to varying ar¬ 
chitectures or operating system pro¬ 
cesses, but due to its regularity, it is 
also generally the easiest to port 
(because it can be done mechani¬ 
cally) and has the longest life span of 
the three aspects. 

However, this doesn't change 
the fact that making radical changes 
in computer systems can still be a 
tremendously expensive and time- 
consuming proposition for an 
organization—a proposition to be 
approached with trepidation and a 
generous supply of Maalox. 

Skill, as an issue of portability, 
is much less toleranEto change be¬ 
cause significantly different ar¬ 
chitectures or machine charac¬ 
teristics may require a widely variant 
style of programming. At the ex¬ 
treme, the user may need to learn 
an entirely new language or a new 
command vocabulary. It is in this 
area that the Urdx system shines (at 
least relatively). 

If the user can move directly 
from a micro to a Cray, key in a 
series of commands, and get the 
same behavior, there is portable 
skill. And in this case, the benefits 
accrue to both the organization and 
the software engineer since capabili¬ 
ties are expanded and training costs 
are reduced. 

THE PROBLEM'S PITH 

And there, in the words costs are 
reduced, lies the crux of the 

issue. Portability is economically 
driven. Its purpose is to avoid ob¬ 
solescence (particularly of data and 
skill) because with obsolescence 
comes expense. 

On the other side of that same 
economic coin, the more versions of 
a package a software house can of¬ 
fer, the broader the market and 

greater the potential sales. In addi¬ 
tion, a given software package or 
system will have a longer market life 
span if loyal users can take advan¬ 
tage of new, more powerful hard¬ 
ware without having to buy new, 
more expensive, and more complex 
software from some other company. 

This point leads to the ines¬ 
capable conclusion that portability is 
much more important to developers 
than to users. But the possibility 
exists that in striving for portability, 
developers do themselves and their 
users a disservice. After all, the pur¬ 
pose of developing software is to 
provide functionality. Functionality 
(performance plus effectiveness) is 
the trade-off for portability. 

This relationship can perhaps 
be illustrated by applying some sys¬ 
tems theory principles. Systems 
theory holds that systems (an or¬ 
ganism, for instance) that are highly 
specialized to function efficiently in a 
particular environment will function 
less efficiently (if they can survive at 
all) when the environment changes 
significantly. On the other hand, 
systems that are highly adaptable 
(not as specialized) have a better 
chance of surviving an environmen¬ 
tal shift but don't function at high 
efficiency in either environment. 

Since the effect of porting a 
software system from one machine 
to another is to change the environ¬ 
ment, we can generally expect that 
we will have to make the package 
highly specific to the new environ¬ 
ment in order to maintain efficiency. 
Otherwise, we can expect it to be 
less efficient—if it can survive the 
shift to begin with. 

A case in point is the widely re¬ 
ported situation with Lotus 1-2-3. 
When first developed in Pascal, a 
portable language, the package was 
painfully, unusably slow. When 
rewritten in assembly language and 
made specific from machine to ma¬ 
chine, it became a trend-setting, 
very valuable package. The lesson 
here is that if portability means 
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significantly degraded perfonnaiice, 
then portability itself has no value. 

BARE TREES? 

Yet, portability may prove!to be 
a dead branch on softwalre’s 

evolutionary tree. If anything, 
are further away than ever, from 
standardization of hardware jai chi 
tecture or system software charac 
teristics. Also, a trend developiijg in 
hardware manufacturing is ^o 
more and more proprietary 
microcode instructions in read-r*"’” 
memory (ROM), instruction^ 
carry a great deal of the poAjver of 
the machine or even the open ting 
system. 

The best that other developers 
can hope for, then, is to emuk te the 
functionality of the hardware/ 
software system. If this trend pon- 
tinues, it may eventually become 
impossible to effectively port a dif¬ 
ferent operating system or even ap¬ 
plications software to a particular 
machine. Portability wouldj 
become a hollow echo of somjecne's 
Utopian dream, a “wouldn't-it-be- 
nice-if ...” topic for late nighis in 
the computer room. 

We in the software develop¬ 
ment community would do well to 
remember that portability is now 
selling computers, and there is 
already an existing demand ioi the 
Unix system, no matter whose box 
it's on. It would not be the first time 
that a company saw an oppokunity 
to sell hardware to people who 
wanted a specific kind of softWcire 

As we go about improving 
Unix system and making it! more 
efficient for specific machines 

hen 

the 

and 
applications, we might also remem¬ 
ber that we run the risk of imprc ving 
ourselves out of an emerging stan¬ 
dard. It is we who must find the 
point at which portability does not 
overshadow functionality as a j^oal. 
It is we, the software development 
community, who must guard against 
overstepping that point. □ 
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From the Big Apple to UNIX"^ Paradise and back. 5 minutes out, 

48-hour return. TYPESETTING at ISVi feet-per-minute — wider than 

this entire UNIX^*^ World page (about IV2" wider). 

Telecommunication of documents, including mathematical formulae, 

gets TYPE SET and RETURNED on first class ACCUCOM-ODATIONS. 

No waiting at the TYPESETTING counter, and no reservations required. 

We also "book" passage for magnetic tape and raw text. 

Call for details—1-800-ACCUCOM (222-8266) 

UNIX is a regislfred trademark 
of BFLL LABORATORIES 

_(503) 684-2850 

/CCUCONX 
9730 SW Cascade Blvd. / Suite 200 / Tigard, Oregon 97223 

Please circle Ad No. 1 on inquiry card. 

UNIX/WORLD 41 



Please circle Ad No.|6 on inquiry card. 

...puts your 
IBM Series/1*’ahead 
of the pack! 
SERIX is the high performance CMI version of AT&T’s 
UNIX^^ System V operating system with Berkeley 4.1 
enhancements ported to the IBM Series/1 
minicomputer. 

SERIX transforms your Series/1 into an even more 
powerful, flexible, and convenient processor for general 
data processing, office automation, communications, 
and process control. Its advantages are outstanding: 

Reduced software costs 
Long term growth path 
• Software is highly portable 
• Provides access to a large, growing software base 
More power from the Series/1 
• Optimizing C compiler uses native code features 
• All code reentrant 
• Dynamic memory allocation without fixed partitions 
Increased programmer productivity 
• Large set of utilities 
• Hierarchical file structure 
• Pipes, forks, semaphores, and shared data segments 
Other CMI Series/1 software 
• RM/COBOL^^ 
• UNIFY^^ database management system 
• ViewComp^^ spreadsheet 
• vi visual editor 
• EDX^^- to -SERIX^^ conversion kit 

CMI Corporation Is a Master Value-added Remarketer 
of IBM Series/1 equipment. Leasing and other financial 
arrangements are available. 
Contact us for further information. 

Photoarapher - Michael Zagaris • UNIX is a trademark of Bell Laboratories 
• SERIX is a trademark of CMI Corporation • SERIX was developed exclusively 
for CMI by COSI. • IBM, Series/1, and EDX are trademarks of International 
Business Machines Corporation • UNIFY is a trademark of North American 
Technology. Inc. • RM/COBOL is a trademark of Ryan-McFarland Corporation 
• ViewComp is a trademark of Unicorp Software. Inc. 
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SERIX Marketing 
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Bloomfield Hills, Ml 48303-2026 
(313) 456-0000 

TWX: 810-232-1667 
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WHY BUY A DATABASE SYSTEM? 

TO BUILD 
APPUCATIONS! 
PROGRESS^'^ is the high-performance database system 
and fourth-generation application development lan¬ 
guage for multi-user microcomputers. 

PROGRESS gives you all the flexibility and control 
of structured programming languages, but uses plain 
English syntax for simplicity and ease of customization. 
You and your staff will learn to use PROGRESS quickly 
and benefit immediately from its state-of-the-art features. 

Why build business applications in C, BASIC, or COBOL 
when PROGRESS will increase your productivity 10 to 40 
times? PROGRESS makes this possible by integrating 
these powerful features; 

• Engllsh-llke application language 
• Flexible relational DBMS 
• Integrated data dictionary 
• Automatic screen and report formatter 
• Full-screen syntax-checking editor with on-line help 

Once your application is built PROGRESS offers: 

• High performance 
• Comprehensive multi-user capabilities 
• Automatic database recovery 
• Easy modification and customization 
• Ad hoc query and report-writing capability 
• Portability to a wide range of machines 

PROGRESS is available today on major UNIX^*^-based 
super-microcomputers. 

Power. Performance. Ease of Use. . . Now, that's 
PROGRESS! You can't afford to build applications 
without It. 0C3ATA 

LANGUAGE 
CORPORATKDN 

5 Andover Road, Billerica, Ma. 01821 
617-663-5000 

A NEW APPLICATION ENVIRONMENT 

Want to make PROGRESS in a hurry? 
Call Area Code 617-663-5000 today. 

Or just fill out and return the coupon below. 

DATA LANGUAGE CORPORATION 
5 Andover Road, Billerica, MA 01821 
(617) 663-5000 

□ YesI Please send me a demonstration disk and 
documentation for PROGRESS. I enclose $295. 

□ Please send more information about PROGRESS. 

□ I am interested in PROGRESS seminars. 

Name_Title_ 

Company_ 

Address_ 

City_State_Zip_ 

Telephone (_)__ 

PROGRESS is a trademark of Data Language Corporation, developers of 
advanced software technology for business and industry. 

UNIX is a trademark of AT&T Bell Laboratories. 
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This software vendor was seeking a refuge from the 
whims of Big Blue. With the Unix system and C, he 

found what he was looking for. 

A SOFTWARE 
VENDOR’S SEARCH 

BY NEAL NELSON 
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It all began in Chicago. I had 
opened a small software house 
there in January 1973, function- 

Miing primarily as a third-party 
software vendor installing smaller 
IBM business systems. But it was 
hopeless. IBM was frequently 
announcing new families of com¬ 
puters, and each new family was not 
only more powerful, faster, and 
cheaper than the previous machines, 
it was incompatible with them as 
well. 

Big Blue, which was dominating 
the marketplace, seemed intent on 
offering an incompatible lan¬ 
guage/operating system on each 
new generation of small computer. 
This meant that small software ven¬ 
dors would be forever doomed to 
continually rewrite the same basic 
applications in these new languages 
for these new machines. 

For each machine type, I was 
spending 14 months training my 
people, building a library of pro¬ 
grams, and converting my business 

applications. Even with a small staff 
of four to six programmers, it would 
cost at least $100,000 in training to 
bring up a new machine and lan¬ 
guage combination. 

Big Blue seemed intent 
on offering an 
incompatible 
language/operating 
system on each new 
generation of small 
computer. 

months with a machine before the 
market moved to something new. 
You can see how it was extremely 
difficult for a small software vendor 
to survive when 14 out of every 18 
months were spent developing and 
testing the same basic applications in 
different languages under different 
operating systems. 

I decided to make one more at¬ 
tempt to have a decent life in the 
software market, and if I failed, I 
resolved to get out. I was even con¬ 
sidering getting a normal job—it 
was that bad. 

FIVE CRITERIA 

By 19811 had gone through this 
development and training cycle a 
number of times, including five 
major efforts for various IBM ma¬ 
chines (System/3, System/7, Sys¬ 
tem/32, System/34, and Series/1). 
In spite of the work and expense re¬ 
quired, I typically had only 18 to 24 

As part of my last-ditch effort, I 
identified five criteria to help me 

in my search for the right program¬ 
ming environment. If I could find an 
environment that met these criteria, 
I knew I could develop software that 
would have a useful life longer than 
18 months. My five requirements 
follow: 

(1) I needed more than a stand¬ 
ard language—I needed a standard 
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Big. Lots of muscle. 
Sexy. All ways we 
describe the computer 
of our dreams. By 
those standards, the 
humble Reduced 
Instruction Set Com¬ 
puter (RISC) seems 
like nothing to write 
home about. 

Unless someone in your 
family designs computers. 

Because in high-level 
language benchmark tests* 
on the Berkeley campus, 
RISC outperformed heavy¬ 
weight superminis and micros by as much 
as four to one. (Incidentally, most benchmarks 
were written in C,the same language used 
to implement UNIX.) 

Don't be fooled. What RISC lacks in sex 
appeal It makes up for in shrewdness. 

Instead of using rav/ muscle to speed up 
memory references, RISC uses logic to elimi¬ 
nate them.Two hundred fifty-six registers, 
not memory, hold data for processing. 

Parameter passing schemes worthy of 
a doctoral thesis are replaced by simple hard¬ 
ware. A sliding “regis:er window" easily 
redefines one procedure’s temporary data 
as another's parameters. 

And while hundreds of complex Instructions 
on most computers are never used by high- 
level languages, every super-optimized RISC 
instruction is. All 31. 

But how would RISC perform when it left 
college and tackled its first real job? 

Just fine, we thought. 
So when we considered 

architectures for our 
high-performance 
UNIX supermini,the 
Pyramid90x,wefelt 
quite comfortable 
taking a RISC. 

We combined its 
large register stack (528 

in our case), register window, 
and reduced instruction 
set (about half the number 
in a typical supermini) with 
some common computer 
techniques. Like virtual 

memory, cache!ng and floating point. 
The results were uncommon. 
Two to four times the performance of 

popular UNIX hosts on standard benchmarks 
like Ackermann's Function. In less than half 
the floor space and at about half the price. 

The first commercial implementation of 
RISC worked as well In the computer room 
as it did In the classroom. 

And proved that you don't have to have brawn 
to make a good UNIX computer. Just brains. 

We’ll be glad to send you more information 
on how RISC works. Including a reading list 
of recent research, if you send your name and 
address to RISC, Pyramid Technology, 1295 
Charleston Road, Mountain View, CA 94043. 

Your comments and questions are always 
welcome. Just call (415) ^-7200. 

PYRAMID 
TECHNOLOGY 

♦Write us for test details UNIX is a trademark of AT4T Bell Latjoratones. © 1964 Pyramid Technology Corp. 
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operating system as well. During my 
eight years in purgatory (or hell), I 
had written applications in Data 
General COBOL, IBM Series/1 
COBOL, and IBM 370 COBOL. The 
manufacturer and operating system 
had made these three versions of 
COBOL so different that moving from 
one machine to another was almost 
as difficult as starting over in a new 
language. 

(2) I wanted a machine environ¬ 
ment that was offered by multiple 
equipment manufacturers. I had ex¬ 
perienced situations where a manu¬ 
facturer had delivery, marketing, or 
quality problems that prevented it 
from selling competitive machines in 
a timely fashion. In these cases, 
when the manufacturer sneezed, the 
software house got pneumonia. 

(3) I was looking for a multi¬ 
user system because I felt strongly 
that most businesses would require 
multi-user capability. 

(4) I wanted a language/ 
operating system that had some 
type of credible support from a large 
organization. I had spent many years 
with customers who feared that the 
computer company might go bank¬ 
rupt, leaving the customer with a 
very expensive doorstop. 

(5) I wanted fast, powerful, 
competitively priced hardware. I’ve 
learned that if the equipment per¬ 
forms well, programmers are more 
productive and customers are hap¬ 
pier. 

I looked at all the common lan¬ 
guage/operating systems (CP/M, 
Oasis, Pick, etc.) and could not find 
one that met all my criteria. 
However, because some of the arti¬ 
cles I had read about Pick and Oasis 
referred to the Unix system, I 
decided to investigate that as well. 

After exploring the combination 
of the C language and the Unix oper¬ 
ating system, I knew I had found it. 
The Unix system offered these ad¬ 
vantages: (1) it was comparatively 
standard; (2) it was available in 1981 
from more than 30 equipment manu¬ 

facturers (a number that has since 
grown to over 80); (3)it was a true 
multi-user operating system; (4) it 
was developed at Bell Laboratories; 
and (5) there were a number of inex¬ 
pensive and powerful Unix system- 
based computers already on the 
market. 

In June 1981 we began to pro¬ 
gram and install Unix system com¬ 
puters to perform normal small- 
business accounting work. During 
the next 2 1/2 years, we installed 10 
Unix system-based computers in a 
variety of office environments, in¬ 
cluding manufacturing and service, 
cities both local and remote, and 
medium- and small-size firms. We 
closely monitored the problems, fre¬ 
quently revising and refining the 
program package to provide more 
features and to improve perfor¬ 
mance. 

By November 1983 we had 
proved conclusively that business 
packages written in C under the 
Unix system could perform well in a 
normal commercial environment. 

COMPLETING THE MAJOR 
TASKS 

ntil this point, we had installed 
the same computer (Onyx 

model C8002M) for all of our cus¬ 
tomers. We realized that all versions 
of the Unbc system were not exactly 
alike, but we did not want to con¬ 
front these problems until the major 
coding, training, and debugging 
tasks were complete. 

Late in 1983 we began porting 
the program packages to different 
brands of equipment and to different 
versions of the Unbc system. Our 
first port from Onyx to Computer 
Consoles Power 5/20 was a breeze. 
Both machines ran Unix System III, 
and we just copied the programs 
over and compiled them. They ran 
with virtually no changes. 

Our second port—to an Intel 
computer running the Xenix operat¬ 
ing system—was a little more 

difficult. The Xenix release we were 
using was closer to Version 7 with 
some Berkeley enhancements, and 
we had 'to make some changes so 
the programs would compile prop¬ 
erly in both environments. 

I was even considering 
getting a normal job—it 
was that bad. 

At this point we started includ¬ 
ing in some of our library of support 
modules two or three alternate sec¬ 
tions of code that were selected by 
the “#ifdef’ feature of the C com¬ 
piler. This allows us to have a single 
library that can accommodate the 
proper programming technique for 
each of the various versions of the 
Unix system. The changes were 
minimal and were limited to support 
routines (such as the indexed access 
method), so we were quite pleased. 
The basic application package (over 
100 programs) required no changes. 

However, our joy was some¬ 
what premature because a number 
of programs provided incorrect 
results when we conducted a com¬ 
plete system test, even though the 
programs compiled without errors 
and the initial programs we tested 
operated correctly. Detailed inves¬ 
tigation revealed that the problem 
was caused by one major machine- 
related area of incompatibility 
—arrangement of string fields in 
memory. 

It turned out that we had inad¬ 
vertently written our indexed access 
method with a dependence on the 
string handling that had been imple¬ 
mented by Zilog on the Z8000 pro¬ 
cessor used in the Onyx. By 
coincidence, CCI had used a proces¬ 
sor chip having the same type of 
string processing. 

Some processors store charac¬ 
ter strings as a sequence of bytes in 
memory, while other processors 
store character strings as pairs of 
bytes within sequential words. 
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Within each word the bytes might be 
''reversed." 

A FLIP-FLOP PROBLEM 

I transferred my sample files in 
binary form from the Onyx to the 

Intel when I noticed the "flip-flop" 
problem. I initially did not fully un¬ 
derstand the nature of the problem, 
so I wrote a quick “flop-flip" utility 
program for the receiving machine. 

This very quick and <iirty pro¬ 
gram reversed the bytes in each 
word of a file. When I ran the utility 
and ran some samples—BINGO! 
The text was perfect, and the num¬ 
bers were all screwed up). At this 
point I realized that the “flip-flop" 
applied only to character data, not 
numeric data. 

I began to understand why I 
had heard people explain that port¬ 
ability can be achieved only when 
data is moved between machines 
entirely in text file format;. No real 
problem, I thought. I wro:e several 
sets of utility programs, one set for 
each data file. One program con¬ 
verted the various fields of the data 
file into text strings. The sister pro¬ 
gram would convert the strings back 
to binary data fields. I could “unload" 
the files to text files on the source 
machine, transfer the text files, and 
“reload" the text into binary files on 
the destination machine. 

I finished my utilities, unloaded 
the files, transferred the text, 
reloaded the files, and €;verything 
went smoothly. I could read and 
write records, and all data was dis¬ 
played correctly. I was home free, 
almost. 

I noticed that files occasionally 
would not print in the proper se¬ 
quence. They always printed in the 
same sequence. It would be correct 
for a while, jump out of se(;iuence for 
a while, then jump back in for a few 
records. All the records were there, 
but they just didn’t seem to be in the 
proper sequence. Slowly 1 began to 
realize that there was another 

aspect to the flip-flop problem. 
My indexed access method 

used a character string compare to 
determine greater than/less than 
when inserting records in an indexed 
file. This works well if both alpha 
and numeric data are sequenced in 
memory the same way (as is the 
case with the Z8000 chip). 
However, if the character strings 
are flip-flopped (as with the 8086), a 
character compare of a numeric field 
reverses the bytes, giving incorrect 
results. 

This whole flip-flop experience 
had so far taken place in one bad 
weekend. It was 9:00 P.M. Sunday 
when I realized that I still had not 
completely solved the problem and 
that I would have to make substan¬ 
tial changes in the indexed access 
method to accommodate the way 
character strings were handled on 
the 8086. I made the additional 
changes and completed porting my 
program library and sample files by 
8:00 A.M. Monday. 

If this whole experience sounds 
rather harrowing, realize that I 
moved an entire application library 
(A/R, A/P, G/L, Job Costing, and 
Payroll, consisting of over 120 pro¬ 
grams with 12 sample data files) 
from one manufacturer’s product 
line to a different manufacturer’s 
product line in three days with just 
over 42 man-hours of effort. By 
comparison, when we moved the 
same applications written in RPG II 
from the IBM System 32 to the IBM 

System 34, it required approxi¬ 
mately 900 man-hours of effort and 
over 5 months to complete. 

PORTING TO PLEXUS 

After I finished the Intel port, I 
set out to port the packages to 

Plexus. I felt this would proceed 
smoothly because both Onyx and 
Plexus advertised Unix System III 
and, from a review of the manuals, 
the system calls appeared to be 
identical. 

The port went beautifully. I 
transferred the source, compiled the 
programs, and almost everything 
ran the first time. I did not have to 
change any of the application pro¬ 
grams or support routines. The only 
“false step" I encountered was that I 
had specified an incorrect option for 
the C compiler, and four of the 
larger programs did not compile. Af¬ 
ter I read the manual and selected a 
different compiler flag, these four 
programs compiled and executed 
correctly. 

After the Plexus port was com¬ 
plete, I decided to port to the Altos 
586. I expected this port to go 
smoothly since Altos was running 
Xenix with the 8086 processor, and 
I had completed the port to the Intel 
machine with Xenix running on the 
8086 chip. Indeed the port was quite 
routine. 

By this time I had begun to 
make quite extensive use of com¬ 
piler ''#if ’ and ''#ifdef ’ statements. 
I had established conventions for 
isolating changes that I made to ac¬ 
commodate the Urdx system version 
I was using (System III, Xenbc, 
etc.). 

I would bracket any of these 
machine- or version-dependent 
routines within compiler "#if, 
#endif’ control statements. Then, 
when I moved the programs to the 
Altos, I “turned on" the sections of 
code required for the Intel/Xenix 
combination, and the programs just 
compiled and ran. When I moved to 
the Plexus, I set the switches for 
System III, compiled the programs, 
and—voila!—they worked the first 
time. 

My next port was to a DEC PDP- 

-1134 running a pure Version 7 Unix 
system that had been loaded straight 
from the Bell Labs distribution tape. 
I had to make several changes for 
the Version 7 port to accommodate 
the “older" formats of some of the 
system I/O statements, but I 
realized that the older formats were 
fully supported by System III. Thus, 
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I could code the routines to Version 
7 specifications, and they would 
function for Version 7, System III, 
and System V. 

My next opportunity to port 
came with a request to run the pro¬ 
grams on a DEC VAX 11/750 running 
Berkeley 4.1. By this time I was 
fairly well versed in the Unix sys¬ 
tem, but I had never before used the 
much discussed VAX or any Berke¬ 
ley version of the Unix system. 

A MIXED BAG 

The port was sort of a mixed 
bag. The Berkeley release was 

not all that different from the various 
other versions of the Unix system I 
had used, but I had not previously 
ported to a 32-bit processor with the 
requirement to align “longs’" and 
“doubles” on 32-bit boundaries. This 
caused some problems with the 
layout of fields within my data 
records. 

I also uncovered some places 
where I had accepted return codes 
from function calls as “short” rather 
than “int. ” On the 16-bit machines, 
“short” and “int” are the same size, 
and they would return the same 
result. On the VAX, however, “long” 
and “int” are the same size, and oc¬ 
casionally I did not receive return 
values correctly. I am much more 
careful to check details like this 
when I am coding system calls these 
days. The VAX/4.1 port required 
about three days and was not all that 
bad (it was a “learning experience”). 

After this I ported to a VAX run¬ 
ning Berkeley 4.2. I felt that the 

port would be quick, and it was, ex¬ 
cept for one problem. All of the ver¬ 
sions of the Unix system I had used 
had handled signal catching the same 
way. If a signal was caught while a 
read or write was pending, a return 
at the end of the signal processing 
function would cause a “-1” return 
code for the read or write. 

Berkeley 4.2 changed this. I 
had to use setjmp longjmp in¬ 
structions instead of the technique 
that had worked on all the other ver¬ 
sions and fiavors of the Unix system 
I had tried. The 4.2 port was com¬ 
pleted in less than two days. 

After completing the 4.2 port, I 
moved the programs to a Perkin El¬ 
mer 3210. I found the Perkin Elmer 
to be very similar to a VAX running 
Version 7. When I set my compiler 
svdtches for this combination, al¬ 
most all the programs ran perfectly. 
The Perkin Elmer is a little more 
fussy about the 32-bit alignment 
than is the VAX. I found some data 
fields that were not properly 
aligned, even though the VAX ac¬ 
cepted them. So far, the Perkin El¬ 
mer port has been my all time 
fastest, taking 26 hours flat. 

I have completed a port to the 
AT&T 3B2 300 running Unbc System 
V, and it was extremely routine. I 
had been told that programs that ran 
under System III would run under 
System V, and that is exactly what 
my experience was. I set my 
configuration variables for a 32-bit 
processor and System III Unix, and 

the programs compiled and ran. 
When IBM announced the 

PC/AT, I smiled all day long because I 
knew that I could set my 
configuration table for “Xenbc 8086” 
and that I could move my entire li¬ 
brary to this new machine within 48 
hours. 

It’s hard for me to remain cool, 
logical, or businesslike when I think 
back to the eight years of my life 
that I spent writing and rewriting the 
same application programs in 
COBOL, RPG, EDL, BASIC, and As¬ 
sembler for various brands and 
models of computer equipment and 
compare that to the 26 hours I spent 
moving these applications to the 
Perkin Elmer 3210. The Unix sys¬ 
tem has given me the freedom to 
enhance and improve my programs 
rather than constantly rewriting 
them in the same form for some 
“new” language or operating sys¬ 
tem. 

In spite of occasional (and oft 
discussed) problems and limitations, 
programs written in C can be very 
portable under the Unix system. 
The total environment of productiv¬ 
ity and portability offered by the 
Unix system and C is so much better 
than anything else I have seen or 
tried that I cannot imagine ever 
using anything else. 

Neal Nelson graduated from Purdue 
University in 1970 and started work at 
the Taylor Forge Division of Gulf & 
Western. In January 1973 he formed the 
software house whose story he tells in this 
article. 
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One is the latest and greatest, while the other is 
sophisticated and elegant. But which is better? 

4.2BSD 
VERSUS SYSTEM V 

Unix System V is the latest, 
the greatest, and the best 
conceivable operating sys- 

mmmnn ■■■ tem on the market 
—capable of doing everything in the 
universe better, faster, and cleaner. 
Or so says AT&T. 

Unix 4.2BSD is the most so¬ 
phisticated, flexible, elegant, and 
downright honest operating system 
around. That’s what you hear from 
people who use 4.2. Can both be the 
best? An odd kind of family feud is in 
progress, with the genealogy of 

these Unix systems resembling 
something from the dark side of 
Greek mythology, replete with in¬ 
cest and Oedipal complexes. 

In brief, from the mythical 
roots of the Unix system in Ken 
Thompson’s search for a better 
space game, two parallel lines of 
evolution have developed—one in 
Bell Labs and the other in the vari¬ 
ous universities that found in the 
Unix system (which AT&T dis¬ 
tributed, to its credit, in source form 
for a nominal fee), enough substance 

BY KATHLEEN B. WALLACE 
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TOWER 1632. 
THE SHAPES THE SAME, BUT 
rrs GOTAN ENTIREIYI^ 

DIMENSION. 
The most memorable shape in the 

computer industry just became even 
more unforgettable. 

%u might think it would be hard 
to improve on the computer that took 
the OEM world by storm only a short 
year ago, but we’ve done just that. 

First, we added two 46MB, 5V4" 
Winchesters to bring total storage capa¬ 
city to 92MB (unformatted) in a single 
Tower unit. 

Then we added a V4" streaming 
tape for faster, more convenient back¬ 
up. The tape’s 45MB capacity allows 
you to dump the entire contents of a 
Winchester on one tape cartridge. 

Of course, this enhanced Tower 
still offers the UNIX*-based Tower 
Operating System for maximum soft¬ 
ware compatibility and flexibility. And 
unsurpassed interfacing capacity And 
the NCR name. Your guarantee of 

I support. Now and in the future. 
\ And it all still comes in that famous 

box. Y)u know. The one that towers 
over the minicomputer. 

Call us at 1-800-222-1235 to learn 
more about the Tower’s exciting new 
dimension. 
*UNIX is a trademark of Bell Laboratories. 

'I'.*! • 

KviSlffivi! 

BUILT FOR SYSTEMS BUILDERS. 
TOWER 1632. 

□□□ 
OEM Systems Division 

NCR Corporation. World IIoadquarttM L OEM Systems Division. Dayton. Ohio 45479. Nationwide (800) 222-1255. In Ohio (513) 445-2380. In Canada (800) 2B8-.3900. 

Please circle Ad No. 29 on inquiry card. 





The “PersonaP Mini 
4 32"bit multiuser virtual memory 
microcomputer by LMC. 
The MegaMicro is a "big” computer in 
a small box. It allows one or up to 32 
users to run big applications programs 
(ones so big they can’t even be com¬ 
piled by smaller 8- or 16-bit machines] 
simultaneously. Because the MegaMicro 
is a multi-user system, it allows easy 

sharing of data bases and peripherals- 
obstacles that soon haunt business 
and scientific users of "personals” who 
find a need to "network” or to add 
devices such as laser-printers, multi¬ 
color plotters and the like. 

LMC’s MegaMicro is built around the 
newest state-of-the-art VLSI logic- 
the 16000 family developed by National 
Semiconductor. Each MegaMicro is 
supplied with UNITY-NCR’s full Bell- 
licensed UNIX operating system—as 
well as FORTRAN AND C. Also stand¬ 
ard are hardware virtual memory and 
hardware floating point, a half Meg. of 
RAM and a very fast 33 Meg. Winchester 
hard disk. The result is a computer with 
the performance of a large mini, at a 
"micro” price. For example, the 

MegaMicro does 161,000 double¬ 
precision (64-bit] floating point multipli¬ 
cations per second. All this at a realistic 
price, and even less with government 
and quantity discounts. The result is a 
cost per "work-station” far lower than 
similarly configured (and less 
powerful] "personals.” 

The MegaMicro is powerful, inexpen¬ 
sive and designed around the Multibus 
(lEE 796] which means it has a com¬ 
pletely “open” architecture. 

LMC MegaMicros The Logical Alternative™ 

The L ogical Microcomputer Company 
iii A member of the Marmon Group of companies 
4200 V/est Diversey, Chicago, IL 60639, (312] 282.9667, Telex 887787 LMC 

SEE US AT COMDEXyPALL Please circle Ad No. 24 on inquiry card. 
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Look closely at System 

V and Release 2.0 and 

you’ll see the encroach¬ 

ment of Berkeley-style 

enhancements. 

to warrant serious scientific effort. 
While many universities have 

partaken of the fruit from Ma Bell's 
tree, UC Berkeley, with its BSD 
(Berkeley Software Distribution) 
releases of the Unix system as 
modified by the Computer Science 
Research Group, has become the 
most vocal and well-known 
standard-bearer of the university 
lineage. 

THE ROYAL HOUSES OF 
EUROPE 

The complexities become ob¬ 
vious when we begin to trace 

the cross-fertilizations between the 
two lineages. In keeping with the 
tradition of the royal houses of 
Europe, the relationships are often 
obscure, but no less significant. 
Within Bell Labs, Version 6, which 
was assembled and distributed in 
1975, diverged in three directions: 

First, an internal research and 
development system under the 
patronage of Bell USG (Unix Support 
Group); 

Second, Version 7 (if you had a 
PDP-11 and ran the Unbc system, 
you ran this one), released in 1979; 

Third, Unix 32V (a mildly vir¬ 
tual version of Version 7 for the 
VAX, which served as the basis for 
Berkeley 3.0BSD). 

In early 1982, courtesy of the 
Justice Department and The Great 
Divestiture, AT&T released its first 
commercial implementation of the 
Unix system—System III (sounds 
impressive, doesn't it?). System III 
featured nicely printed manuals, bug 
fixes, and enhancements deemed 
desirable to the commercial user 
—such as the restricted shell, im¬ 

proved system accounting, error 
logging, and commands to make sys¬ 
tem administration more routine. 

The introduction of named- 
pipes, which provides a rudimentary 
facility for interprocess communica¬ 
tion, and the new “inittab," which 
provides the facility for ‘'changing 
states" and implies the existence of 
states other than single and multi¬ 
user mode, represent System Ill's 
major technical enhancements. 

In early 1983 AT&T released 
System V (System IV, if it ever 
existed, must have fallen into the 
proverbial bit-bucket) and foUowed 
that with Release 2.0 in early 1984. 
In its latest incarnation. Release 2.0 
continues the AT&T trend of making 
the Urdx system more palatable to 
the commercial user. Let's face the 
facts: Until AT&T took hold, the Unix 
system was an R&D operating sys¬ 
tem, which, by its very (source and 
portable) nature, was designed for 
tinkering. 

Yet, as a result of all that 
tinkering, the Unix system is also a 
very “workable" operating system: 
It provides an environment in which 
anybody, commercial customers in¬ 
cluded, can get something done. On 
the other hand, no commercial cus¬ 
tomer can afford to tolerate 
downtime or things that bump in the 
night just because a computer 
genius had a brainstorm after eating 
an anchovy pizza. 

Enter AT&T to save the day: 
Release 2.0 has lots of bug fixes and 
some new utilities, plus slick 
documentation, “standards" in the 
form of standard disk and tape 
names, and a promise from AT&T 

that future modifications to the Unix 
kernel will not imperil programs that 
depend on the current kernel imple¬ 
mentation. 

A METAMORPHOSIS AT 
BERKELEY 

While AT&T was enduring what 
it refers to as “the recent 

events," the Unix system at Berke¬ 
ley was undergoing a metamor¬ 
phosis of a different nature. While 
early Unix had settled on the PDP-11 
for a long period of evolution, and 
though AT&T did produce a “virtual" 
version of the Unix system for the 
VAX, AT&T, as of this writing, has 
never released a full-blown, 
demand-paged virtual memory ver¬ 
sion of the Unbc system for the VAX. 

The Computer Science Re¬ 
search Group (CSRG), funded by the 
Defense Advanced Research Proj¬ 
ect Administration (DARPA), brought 
to that task the energy, spirit, and 
freethinking that abounds in an aca¬ 
demic environment. The result was 
Berkeley 3.0BSD, which was 
released in late 1979 and which was 
followed in 1980 by release 4.0. This 
release was in turn updated by the 
release of 4.1 later that same year. 

The final release of 4.1BSD 
represents a truly well-tuned and 
stable operating system that, in con¬ 
trast to AT&T's releases, offers the 
C shell with job control, the vi full¬ 
screen editor (it is almost incom¬ 
prehensible that until System V, 
“standard" Urdx subsisted on a line- 
oriented editor), termcap, and 
curses, Pascal, LISP, sdb, and ap¬ 
proximately 80 new commands. 

While AT&T releases for the 
VAX remained encumbered by the 
hardware restrictions of the PDP 
(AT&T releases did not include IK- 
blocking until System V), Berkeley 
brought the Unk system into the 
technological age of the VAX. The 
point must be made that Berkeley 
has been conscientious in its effort 
to release 4.1 as a mature, solid op¬ 
erating system, while at the same 
time pushing the edge of scientific 
investigation. 

THE OBJECTIVES 

Mike Karels, principal 
programmer at CSRG, says: 

“The idea with 4.2BSD was to stand 
back from the system and see what 
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it really needed....The goal was to 
provide a new basis—to redefine 
everything that needed to be 
redefined, all at once. Then, instead 
of having a constantly evolving, 
changing interface, there would be 
only one upheaval when everyone 
converted.'' 

The new 4.2 is a completely 
reworked operating system. CSRG 
looked at code that had come down 
virtually unchanged from Version 6 
and evaluated that code in light of 
the needs of a larger, more complex 
computer with many more users. 
4.2 differs quite a lot from the previ¬ 
ous Berkeley releases mostly be¬ 
cause of the local-area networking 
enhancements to the kernel and the 
fast file system, which pushes the 
disk blocking factor to 4K. 

As aptly demonstrated at the 
USENIX conference in June 1974, 
CSRG regards 4.2 as being equiva¬ 
lent to 3.0. Just as 3.0 was the first 
in a series of releases that intro¬ 
duced major new computing con¬ 
cepts that were refined in 
subsequent releases, 4.2 introduces 
newer, more radical concepts that 
will be refined in future releases. 
CSRG is fully funded and is currently 
working on kernel refinements and 
new applications such as windowing 
and virtual file systems. 
Doug Kevorkian, of Bell Technical 
Labs, says: '‘Our major objective is 
to make Unix the software environ¬ 
ment of choice across the range 
from micro to main-frame com¬ 
puters. That philosophy carries with 
it some very important sub-goals: 
namely to maintain out customers' 
investment in existing Urdx applica¬ 
tions with a commitment to upward 
compatibility to the extent that it is 
reasonable ... also, to maintain an 
open approach to the architecture 
and the source code of the; Unix sys¬ 
tem, encouraging it to be ported 
across to the widest variety of hard¬ 
ware possible." 

So now we have 4.2 and Sys¬ 
tem V Release 2.0. While there are 

a raft of bright, freewheeling free¬ 
thinkers within AT«feT who are doing 
fine work to advance the art of com¬ 
puter science, the focus of AT&T's 
interest in the Urux system is on the 
dollars of Unix. 

The slant of AT&T's releases is 
toward solid, commercially desirable 
features. AT&T is, after all, in busi¬ 
ness, and its business is to make 
money. The people who buy are in 
business, and their business is to 
make money. They want to spend 
their money on a product with which 
they feel comfortable, and in Unix- 
land that product is Unix from 
AT&T....or is it? 

Look closely at System V and 
Release 2.0 and you will see the 
encroachment of Berkeley and 

No commercial customer 
can tolerate downtime 
just because a computer 
genius had a brainstorm 
after eating an anchovy 
pizza. 

Berkeley-style enhancements—the 
vi editor, pg (a more by any other 
name is a more), a new form of the 
shell that offers job control, a 
curses package based on terminfo 
from Purdue University, and shell 
functions, which are a generalization 
of “aliases" from the C shell. 

Similarly, AT&T has responded 
to market demands for demand- 
paged virtual memory. Doug 
Kevorkian of Bell Technical Labs 
says: “We are very actively moving 
along the path to a demand-paged 
implementation in System V to elim¬ 
inate that shortcoming." 

Crying “Uncle!"? No, AT&T is 
merely demonstrating a sensible 
responsiveness to market demand 
for excellent products developed in 
the research environment. The 
technical management at Bell ex¬ 
presses a real respect for their col¬ 

leagues in academia; however, in 
spite of such advances, AT&T's cur¬ 
rent offering is deficient in some 
rather significant areas. 

NETWORKING 
OFFERINGS 

ight now. System Vs net¬ 
working offering is minimal. 

Whereas 4.2 addresses networking 
in the broadest possible terms by 
providing support for TCP/IP and 
other protocols. System V design¬ 
ers within Bell are currently limited 
to the perceived short-term needs 
of their customer base. 

3Bnet, announced at NCC in 
July as “Ethernet-compatible," links 
AT&T PC users who need to 
share files or exchange data to a 
central AT&T computer that acts as a 
file server. The 3B software inter¬ 
face for the PCs is built directly on 
top of System V and allows the user 
to switch between terminal emula¬ 
tion on the central Urdx machine and 
the native PC operating system, 
DOS. 

THE ENTITIES BEHIND THE 
ACRONYMS 

AT&T: An acronym for Bell 
Labs, Western Elec¬ 
tric, AT&T Technolo¬ 
gies, and all those 
other names that once 
stood for Ma Bell. 

darpa: Defense Advanced Re¬ 
search Project Admin¬ 
istration; they have 
the money. 

CSRG: Computer Science Re¬ 
search Group; they 
received the money 
and did the work that 
produced the Berkeley 
Software Distribu¬ 
tions. 

One or more of the DOS direc¬ 
tories can reside physically in the 
central Unix machine, and a program 
running in the DOS environment can 
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utilize files resident on the Unix ma¬ 
chine. That's great if you’re into 
DOS, but it’s a far cry from remotely 
logging into a networked 4.2-based 
machine and transferring files at the 
speed of light. 

So what’s the bottom line? 
AT&T has wisely digested the popu¬ 
lar “fruits” that have grown in its 
university garden. But by the unique 
nature of portable Unix, the source 
license holder has an unusual choice. 
The systems-builder who elects to 
follow AT&T as a Unix system 
“standard” must trust that AT&T will 
make wise choices in selecting 
developments from the university 
environment, in funding its own in¬ 
ternal research endeavors, and in 

releasing the results of those en¬ 
deavors to the user. 

One must also trust that AT&T 
will make these choices in consider¬ 
ation of the Urdx system in general 
and not just for the betterment of 
AT&T’s own computer product line. 
Or the systems-builder can take the 
maverick approach and use Berke¬ 
ley distributions as the foundation 
for a software product line and get 
the innovations from the (real) 
source. To be counted among the 
mavericks are DEC, Sun, and Na¬ 
tional Semiconductor. 

At the heart of this dilemma 
resides a nasty little conundrum: 
The Unbc system is great not only 
because it implements elegant con¬ 

cepts, but because it is portable and 
is available in source. And because it 
is available in source, it is 
modifiable— it can become anything 
you want it to be. But if it becomes 
“standard, ” will it still be Unix? □ 

Kathy Wallace is a Unix Applications 
Engineer at National Semiconductor 
Corp., Santa Clara, Calif. After gradu¬ 
ating from UC Santa Barbara with a 
degree in history and anthropology, she 
taught for 2V2 years in an elementary 
school program for the educationally 
handicapped. She now lives in a Victorian 
in Santa Clara. 

THE NATIONAL 
AREA NETWORK 
Now, an office-to-office digital network. Nationwide. Fully integrated high quality voice 

71^ - and wideband data, on a Demand Assigned Multiple Access (Dama) system. 
DamaNet extends the local area networking concept to a company’s offices throughout the nation. DamaNet merges 
satellite and terrestrial long-haul technology with innovative local distribution alternatives, including digital termination 
systems (DTS) and two-way cable. The result: A national, switched, end-to-end, high-speed telecommunications service 

that brings: 

• A shared system that acts like a private network 
• Selectable, on-demand data rates from 2.4 Kbps to 512 Kbps 
• Proprietary hardware and software 
• Simple installation and modular expansion 
• Single-vendor end-to-end services 
• A dedicated client service representative to coordinate all network requirements 

What’s more, all voice and data connections are established on a call-by-call basis. Write or call us today for full 
information about our capabilities, and about careers with DamaNet. We need additional UNIX, “C”, and real-time 
environment professionals using MC68000 and/or VAX 11/780 VMS. Dama Telecommunications Corporation, 2098 
Gaither Rd., Rockville, MD 20850. (301) 840-5385. 

, SM 
We hire and 
promote equally. 

Dama Telecommunications Corporation 

Please circle Ad No. 11 on inquiry card. 
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MOBA 
introduces 

dirink-to-fit 

With nine years in 
minicomputer software, 
15,000 installations worldwide 
and an established reputation in 
the mini world, MCBA is proudly 
shrinking its software line. 

Down to micro size. 
We’ve taken the impressive power 

of minicomputer software and made it 
available for miaos. Right now. 

Alter the fit? Absolutely. 
Alter the functionality, modularity 

and capability? Not one bit... so to speak. 
This new line of serious micro¬ 

computer software is by far the most com¬ 
prehensive, well-tested and sophisticated 
in the industry today. By whose standards? 
Thousands of MCBA users who rank it the best 
in the business. ,,_, --- 

MCBA’s library of 16 inte- W n j 
grated manufacturing, distribution . |' 
and accounting packages can be 
installed in whatever combination UuUl^_ 1 X gixxwiiig Lfuaiiic: 

Minicomputer Software for Micros. 
2441 Honolulu Avenue, Montrose, California 91020 

id sequence a user 
, ,ieeds for his or her 
business. 

It grows with 
businesses. No matter 
what size they are now. 
Or want to be later. 

And MCBA software 
now runs in RM/COS® 
PC-DOS, UNK™ 

and UNIX look-alike 
environments. 

In other words, 
we’ve tailor-made our 

newest software to fit 
micros — as comfortably 

it fits user needs. 
So whether you’re a dealer 

or a user, find out about it. 
Call 1-800-MCBA NOW 

(toll free outside of California). In 
California, call (818) 957-2900. 

MCBA’s shrink-to-fit software. 
For growing businesses. 

Also for DEC, Wang, HR TI, and Perkin-Elmer minis. 
MCBA it a reRiatcred Iradcmark of MCBA. Inc. UNIX is a trademark of AT&T. RM/COS is a registered trademark of Ryan-McFarland Corp. 
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Intriguing parallels abound between the development 
of AT&T’s Unix standard and IBM’s earlier 
standardization with Systeml360. 

UNIX, C AND APL 
Lost. That’s where IBM and 

its customers were 20 
years ago—lost in a wilder- 

■a^HMness of incompatible hard¬ 
ware. Because IBM models were 
built differently and worked differ¬ 
ently, converting programs from ob¬ 
solete machines to new machines 
was painful. Many customers, who 
were apprehensive of change, lost 
faith in the durability of new prod¬ 
ucts and shied away from new ma¬ 
chine purchases. 

IBM embarked on a serious 
quest to create a standard mode of 
industry compatibility: It went to the 
mountaintop, saw the light, and 
came down to announce Sys¬ 
tem/360. With System/360, all com¬ 
puters worked the same way from 
the user’s viewpoint. There would 
be no more conversions, and future 
upgrades would be effortless. /U1 a 
user had to do was make that one 
last conversion to System/360. 

The gamble worked. Sys¬ 
tem/360 was, and still is, a huge suc¬ 
cess. Users responded to the 

benefits of portability and a growth 
path. IBM has set standards that per¬ 
sist to this day in models derived 
from the 360 series. Now, when IBM 
introduces new hardware technol¬ 
ogy, it may go faster or cost less, 
but function is rarely affected. IBM 
knows better than to ask users to 
change again. 

In solving an in-house com¬ 
patibility problem, IBM set a prece¬ 
dent that the rest of the computer 
industry must follow in order to 
compete. The same need thjt 
produced Systeni/360 persists today 
in the problem of intermachine in¬ 
compatibility. 

The solution clearly must be 
achieved through software, not 
hardware. No one can legislate hard¬ 
ware standards for a whole industry 
as IBM can internally. Seemingly by 
chance, the challenge of making 
software universally portable was 
taken up by the other industry giant 
—AT&T—but the result is simi¬ 
lar. IBM introduced a single instruc¬ 
tion set for all its computers— 

BY DAVID SAUNDERS 
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The Power of a Mini, 
The Cest of a Micro, 

The Ciout of UNDL 

Introducing The Perfect 
System Builder 
With the VISUAL 2000, weVe designed 
the perfect tool for system builders and 
integrators. A multi-user computer system 
that supports more terminals, offers more 
expandability, and gives you more con¬ 
figuration flexibility than any other system 
in its price range. Truth is, it outperforms 
a lot of higher priced systems as well. 

What that means for you is an important 
competitive edge in delivering integrated 
business solutions. An edge that comes 
not just from the VISUAL 2000’s sur¬ 
prisingly low price. But from its higher 
technology. Technology that gives you... 

Power to support more on-line users 
in demanding applications-up to 16 
independent terminals or workstations. 

Flexibility to accommodate a remarkable 
variety of application requirements, thanks 
to an open architecture, compatibility with 
mainstream industry standards, and a full 
spectrum of configuration options. 

Expandability that can take you further 
than any other system in its class-an 
unrivaled upgrade path to protect your 
system investment. 

Put the Full Power of IntePs 
286 In Your Systems 
The Intel 286 is today’s chip of choice for 
UNIX-based systems. Only the 286 gives 
you: on-chip memoiy management; an 
instruction set optimized for multi-tasking; 
pipelined architecture; and an optional 
287 numeric coprocessor which can 
speed up floating point by a factor of 10. 
What do these features mean to the end 
user? Faster response time, more users 
supported, and lower system cost. 

A “Mainframe” on a Single 
Board 
The VISUAL 2000’s single-board base- 
level design is the key to higher perfor¬ 
mance, greater reliability and lower cost. 
A single high-density board includes the 
286 CPU; 512KB-2MB of RAM; controllers 

for Winchester, floppy and streaming 
tape; an intelligent communications 
processor; six RS-232 ports; and a 
parallel printer port. There’s even a real¬ 
time clock with battery backup. A few 
short years ago a system with these fea¬ 
tures might have been called a mainframe. 

From a Multi-User System to 
a Multi-System Network 
With the VISUAL 2000 you never pay for 
more system than you need, and never 
have to settle for less. Up to 6 megabytes 
of RAM. 4 Winchester disk drives. Floppy. 
Streaming tape backup. And mainframe 
communications. All in a small stand-up 
enclosure which looks right at home next 
to a desk. 

Use it as a central processor for 
inexpensive video terminals, or as a 
database manager for a cluster of intelli¬ 
gent workstations or personal computers, 
including VISUAL’S own IBM®-compatible 
COMMUTER"*. 

And If a fully expanded VISUAL 2000 



See us at COMDEX, Booth #1836 

isn’t enough, you can connect up to 254 
systems in an ARCNET® local area 
network. 

In all configurations, the VISUAL 2000 
achieves an exceptional ratio of price/ 
performance. 

Software: A Complete System 
Builder’s Tool Kit 
Ultimately, the strength of a system is the 
strength of its software. And there too, the 
VISUAL 2000 really shines. Start with 
XENI>r“ Microsoft’s enhanced version of 
UNIX”*, which gives you everything you 
expect from UNIX plus greater speed, 
reliability and ease of use in business 
applications. Then add all the tools you 
need to deliver end-user applications 
quickly and easily. Languages such as C, 
SMC BASIC, RM/COBOL”*, TOM BASIC"*, 
SOFTBOL’“ and MicroFocus Level II 
COBOL"* to give you instant compatibility 
with hundreds of proven business applica¬ 
tions. Plus sophisticated system founda¬ 
tions such as INFORMIX"* database 

management and RealWorld'“ modular 
accounting. And professional productivity 
software such as 20/20’“ spreadsheet 
modelling and XED’“ word processing. 

The Bottom Line 
High performance. Superior flexibility. 
Extensive software. And low cost... 
VISUAL 2000 systems start at 
under $10,000, suggested list. No 
one gives you more in a UNIX- 
based multi-user system. 

And when you consider 
that VISUAL has long been a 
leader in video terminals, and 
can supply a full range of compatible 
terminals and workstations, we think 
yoL/ll agree that VISUAL Is the sys¬ 
tem builder’s system supplier. 

The VISUAL 2000. 
It began with a better design. 

And it’s available now to help you 
build better systems. But don’t take 
our word for it. 

See for yourself. 
Call VISUAL today. 

Please circle Ad No. 48 on inquiry card. 

VEUAL See for yourself® 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539. 

REGIONAL OFFICES: 
Northwest: (415) 490-1482 
Southwest: (213) 534-0200 
North Central: (513)435-7044 
South Central: (214) 255-8535 
Northeast: (201) 528-8633 
Southeast: (301) 924-5330 

ARCNET* trademark The Datapoinl CorpyUNIX trademark 
AT&T Bell Labs/XENIX trademark Microsoft/IBM* trademark 
Interrtational Business Machines/COMMUTER trademark 
Visual Technology Incorporated/RM/COBOL trademark 
Ryan-MacFarland/TOM BASIC trademark The Office 
Manager/SORBOL trademark Omtool CorpyMicroFocus 
Level 11 COBOL trademark MicroFocus/INFORMIX trade¬ 
mark Relational Database Systems/RealWorld trademark 
RealWorld Corpy20/20 trademark Access Technology/XED 
trademark Computer Concepts Ltd. 



THECODAIA 
DIFFERENCE 

A Major Improvement in OEM 
Microcomputers. 

The CODATA 3300 is a powerful 
16-bit, 68000-based, MULTIBUS 
system that can efifectively accom¬ 
modate up to ten users. It’s a com¬ 
plete UNIX system that runs fiiU 
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 5-1/4" 
floppy disc system. The 3300 fea¬ 
tures 320 K bytes of parity pro¬ 
tected RAM. 

An expanded CODATA 3300, 
with 84 megabytes of disc storage 
is priced at S13,500.The 3300 is 
also available as a 12-megabyte 
system for as low as 87,800. 

LET US SHOW YOU THE 
CODATA Dff FERENCE. 
Write or call us for more 
information. 

^th so many microcom- 
puters on the market,and 

W with each manufacturer 
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 caU THE CODATA DIFFERENCE 
- 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 l6-bit computer 
systems have price/performance 
ratios nobody else can match. We’re 
so confident in our system’s integ¬ 
rity that we’ve extended the war¬ 
ranty on every CODATA 3300 to 
180 cays.That’s the longest war¬ 
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. 

We have only two price sheets: 
one for suggested retail, the other 
for OEM prices. Simple, straight¬ 
forward, easy-to-understand. Be¬ 
yond that, there are no quantity 
commitments, no bill-backs, no 
hassles. 

Full support and technical 
assistance if needed. 

Our cTistomers 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 available 
at a moments notice via our TOLL 
FREE number during normal busi¬ 
ness hours in every 
US. time zone. 

A multi-user, 
33-megabyte 
system for only 
$9,600. 

CGNTIL CODATA 
285 North Wolfe Road, Sunnyvale, CA 94086 

1-800-521-6543. In California: 1-800-221-2265 
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System/360 BAL; AT&T has effec¬ 
tively introduced a single new ma¬ 
chine code for all computers—C. 

By creating a single user inter- 
face uniting many different 
machines, AT&T's Unix operating 
system, itself written in C, takes 
unification one step further than IBM 

did. As with System/360, the attrac- 
tion to users is the same 
—portability. Because Unix with C 
provides this key feature, it seems 
likely to become a universal stan¬ 
dard. Having the colossal might of 
AT&T behind it makes this an almost 
inevitable result. The Unix system 
has become a bandwagon that none 
can ignore. 

THE IMPACT OF THE 
UNIX STANDARD 

The Unix system completes an 
evolutionary cycle for operating 

systems and systems programming 
languages. It lifts the entire industry 
to a single universal standard. Be¬ 
cause this standard-setting hap¬ 
pened before, at IBM, we can draw 
some parallels. 

Unix plug-compatible hardware: 
The IBM 360 standard spawned a 
whole industry of hardware vendors 
building IBM plug-compatible hard¬ 
ware. The Unix system creates the 
same opportunity. With one virtual 
machine code—C—and Unix sys¬ 
tem calls, all computers become 
Unix system machines. Computers 
are close to becoming inter¬ 
changeable, so users can mbc and 
match with hardware—and new ma¬ 
chines can quickly capture Unix mar¬ 
ket share. 

Because the Unix system is an 
uncomplicated, open standard, it is 
easy to become a Unix system ven¬ 
dor. Users will benefit as new tech¬ 
nology spirals and vendors compete 
to deliver faster machines at lower 
costs. Peripherals from plug- 
compatible manufacturers (PCMs) 
will come with software that uses 
Unix as a software bus, and users 

will be able to install them with little 
effort. 

Unix absorbs other operating 
systems: The earliest IBM 360 
models allowed programs from older 
IBM computers to run unchanged via 
special emulation modes. Similarly, 
the Unix system will be adapted to 
allow other operating systems to run 
under it as a conversion aid. This 
will ease migration to the Unbc sys¬ 
tem just as IBM's emulation modes 
facilitated upgrading to System/360. 

Microsoft's MS-DOS and Digital 
Research's CP/M are both evolving 
toward the Unbc system. Unbc sys¬ 
tem developers will offer Unix shells 
that support MS-DOS and CP/M 
programs to allow users to migrate 
to new Unbc system machines. If 
vendors don't help their users 
migrate to the Unbc system, others 
will do it for them. 

C becomes a system program¬ 
ming standard: C will be the first 
(and perhaps only) language imple¬ 
mented for any new processor, so 
that it can quickly grab its share of 
the Unbc pie. Software vendors will 
implement their wares in C in order 
to be on new machines fastest and to 
have the widest possible market. C 
may be less efficient than assem¬ 
bler, but portability is more impor¬ 
tant. 

C effectively makes assemblers 
obsolete, and new machines may not 
have assemblers at all—they will 
just come with C. For example. 
Pyramid Technology's Unbc super¬ 
mini uses a RISC (Reduced Instruc¬ 
tion Set Computer) architecture 
microcoded to optimize the machine 
for C. 

HIGH-LEVEL LANGUAGES 

Assemblers, the lowest level 
programming languages, have 

instructions that correspond one-to- 
one with specific machine codes. 
High-level languages (HLLs) like 
BASIC, COBOL, FORTRAN, Pascal, 
and PL/1 are problem oriented 

rather than machine oriented. In¬ 
structions in these languages often 
translate into many machine instruc¬ 
tions. 

C is better designed for applica¬ 
tions programming than most HLLs. 
This qualifies it as a HLL. But C's 
real job and true strength is in sys¬ 
tems programming on the standard¬ 
ized portable Unix machine. C is a 
one-to-one assembler for the uni¬ 
versal Unbc “computer" more than it 
is a HLL. 

In some ways C is the lowest- 
level HLL possible—it has to be for it 
to be efiicient as a systems pro¬ 
gramming tool. But what would be 
the highest-level language possible? 
What would be its purpose? And 
how would it relate to C? 

It is difficult to do fine thinking 
about an application while writing in 
assembly language because the mind 
has to span the full range from the 
subtlety of the problem to the gross¬ 
ness of the hardware. Very high- 
level languages (VHLLs) remove the 
computer as a distraction and ap¬ 
proach a one-for-one correspon¬ 
dence with human thinking. APL, 
Prolog, and Smalltalk are the lan¬ 
guages most often cited as ap¬ 
proaching this ideal. 

The evolution of software is 
analogous to progress in the semi¬ 
conductor industry, which started 
with the transistor, a discrete com¬ 
ponent. Integrated circuits and 
large-scale integration improved on 
discrete components, but VLSI takes 
integration to the logical conclusion, 
building a complete end-user func¬ 
tion in a single package. Similarly, 
assemblers are the first step away 
from this detailed level. VHLLs com¬ 
plete this evolution, giving the user 
maximum function. 

VHLLs employ the highest level 
of abstraction possible—furthest 
from machine activities. It is possi¬ 
ble to think in the notation of VHLLs, 
as mathematicians have for cen¬ 
turies thought and communicated in 
mathematical notation. In fact, most 
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VHLLs trace their roots to the tradi¬ 
tion of pure and applied mathemat¬ 
ics, as do our everyday arithmetic 
and logic. 

AS SIMPLE AS POSSIBLE 

nee a VHLL is implemented, 
computers can execute instruc¬ 

tions in the VHLL. This brings com¬ 
puters to the point of executing the 
expression of thought, the notation 
in which we think. With this, the ef¬ 
fort required to communicate with 
machines is minimized, making man- 
machine communication as simple 
and productive as possible. As 
Einstein said, “Everything should be 
as simple as possible, but not 
simpler. ” 

C is ideal for implementing 
VHLLs because it gives them port¬ 
ability. C is the first stable layer in 
the evolution of programming lan¬ 
guages, uniting Averse hardware 
with a common operating system, 
Unix. This unification acts as a foun¬ 
dation to bridge the gap between the 
human mind and VHLLs. Most com¬ 
puter languages are computer- 
oriented; VHLLs are oriented to the 
human intellect. 

Much current research is di¬ 
rected toward computers that will 
understand “natural'" languages and 
human speech. It may be too soon 
and rather anthropomorphic to ex¬ 
pect computers to duplicate the 
whole range of human behavior. 
Early attempts at manned flight tried 
to mimic birds, but today's airplanes 
do the trick without flapping their 
wings. 

True natural language capabili¬ 
ties for computers require more 
levels of programming and hardware 
evolution. It will first be necessary 
to stabilize this level of efficiently 
communicating with humans through 
VHLLs and enhancing productivity by 
amplifying the human intellect. In 
this, VHLLs are as important a 
precursor as standardizing with C. 

It may be that, as in the case of 

C for HLLs, one VHLL will emerge as 
a clear leader. As with C, it doesn't 
have to be perfect, but it must be 
adequate for the job and have 
sufficient backing. APL is an excel¬ 

lent example for the following 
reasons: 

(1) APL is IBM's VHLL. It shows 
how the computer giant has devel¬ 
oped productivity following standard- 

APL’S FUNNY SYMBOLS 

People either love APL, or they 
hate it. “apl is a mistake,” 
says Edsger J. Dijkstra, father 
of structured programming, 
grudgingly admitting that the 
mistake is “carried through to 
perfection.” What disturbs 
people about APL is that it is so 
different from other program¬ 
ming languages. This is be¬ 
cause APL was not designed as 
a computer language in the 
first place. APL was originally 
known as “Iverson Notation,” 
when Kenneth Iverson devel¬ 
oped it at Harvard as an ef¬ 
fective notation for describing 
algorithms in applied mathe¬ 
matics. 

APL had a healthy gesta¬ 
tion away from the constraints 
of real computers and was only 
implemented on a computer 
when Iverson moved to IBM. 
The name “A Programming 
Language” was perhaps coined 
to emphasize its relevance to 
IBM. But APL was sufficiently 
ahead of its time that it was 
rarely actively promoted 
—indeed, it had to fight off at¬ 
tempts at suppression in favor 
of PL/1. 

An early critic asked: 
“Why do you insist on using a 
notation which is a nightmare 
for typist and compositor, and 
impossible to implement with 
punching and printing equip¬ 
ment currently available?” 
This need for special hardware 
is unique among programming 
languages. It hinders ex¬ 
perimentation with APL and 
conversion to it, and has been 
a real obstacle to its growth. 
But typesetting, printing, and 
punching were all once strug¬ 
gling new technologies them¬ 
selves. 

Some say APL is unread¬ 
able, that it is a write-only 
language. This is unfair; while 

other computer languages are 
superficially readable, they are 
no more comprehensible to 
nonprogrammers and are 
harder to learn, apl users 
quickly get used to APL’s terse 
form, simple rules, and the 
graphic symbols that concisely 
represent the concepts of 
computing. One screen of apl 
can contain programs that 
would take many pages in 
other languages. 

Maybe APL’s very power 
has temporarily worked 
against it. Only recently have 
personal computers (and their 
APL implementations) become 
available that are powerful 
enough to execute APL. New 
bit-mapped displays and print¬ 
ers now handle APL characters 
more readily, removing the 
limits to APL’s growth. Emerg¬ 
ing trends in computer graph¬ 
ics make APL’s use of graphic 
symbols seem almost pro¬ 
phetic. 

In other areas, too, apl 
may be about to come into its 
own. There are many 
countries where students have 
to learn English before they 
can learn programming lan¬ 
guages based on English, apl's 
international mathematical 
symbols bypass this, giving it a 
further advantage wherever 
English is not the mother 
tongue and building strong 
followings in Europe and 
Japan. 

It is a tribute to apl's 
power and to its users’ dogged 
devotion that APL has grown 
despite its seeming initial 
handicaps. APL’s unusual 
origins have helped preserve a 
distinctive character that 
makes it very different from 
other languages. Being differ¬ 
ent is no guarantee that APL is 
better, but it’s a good start. 
APL’s funny symbols may soon 
prove to be its success sym¬ 
bols. 
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ization with System/360. 
(2) APL has a strong commer¬ 

cial following. One in three 
mainframe IBM sites uses APL, 

according to data compiled by 
Guide, an IBM user group. 

(3) Most APL authors are not 
professional programmers, but in¬ 
stead are end-users. This fact 
shows that computer expertise is 
not necessary to use a VHLL. 

(4) APL’s unique characteristics 

highlight the differences between 

HLLs and VHLLs. 
(5) Advanced APLs written in C 

for the Unix system are now becom¬ 
ing available. 

HOW APL WORKS 

Try adding two numbers in 
Roman numerals, say CVIII 

and MCMLXXXIV. Tricky, isn’t it? 
Now try multiplying them! In Arabic 
numerals, adding 1984 and 108 is 
easy, and multiplying them is at least 
feasible. This shows how the right 
notation amplifies the power of the 
mind. In the present information 

WHY USE APL? 

APl/s funny symbols often dis¬ 
courage people from further 
investigation, but inquisitive 
individuals quickly find their 
reward. APL’s strengths can be 
summarized as follows: 

(1) APL is easy to learn 
—anyone can begin to use it 
immediately and can learn 
more as needed. 

(2) APL is visually precise 
—it represents the basics of 
data processing pictorially. 

(3) APL is internationally 
standardized—APL software is 
fully portable. 

(4) APL is concise—it con¬ 
denses full pages of conven¬ 
tional programs into a few 
lines. 

(5) APL is productive 
—projects that would take 
weeks can be completed in 
mere days. 

revolution, proper thought tools are 
as important as machine tools were 
to the industrial revolution. Using 
APL, one simply types 1984 + 108, 
as on a calculator. Multiplying is just 
as easy. 

APL extends the range and 
power of mental tools by simplifying 
and extending math notation even 
further. Most other computer lan¬ 
guages channel our thinking to fit the 
computer. APL expands the range of 
human thought by clearly identifying 
mathematical concepts and assigning 
symbols to them so they can be 
recognized and manipulated. Then 
APL brings computers up to that 
level. 

As a computer language, APL is 
disarmingly simple—one types ex¬ 
pressions in APL notation just like 
using a calculator. Beginners can 
make use of APL within minutes and 
become proficient in days. Exten¬ 
sions to the calculator concept are 
added in a consistent way and can be 
learned as needed. 

APL has a repertoire of around 
50 math functions, many of which 
are already familiar from school. 
Each function has a symbol and a 
name describing the fundamental op¬ 
eration it performs on data—math¬ 
ematical, logical, relational, or struc¬ 
tural. Familiar and useful combina¬ 
tions are built up, like molecules in 
chemistry or idioms in language, to 
process APL data as required. 

APL expressions can be entered 
and executed immediately in its cal¬ 
culator mode, or scripts of expres¬ 
sions can be entered and stored for 
later execution in APL’s equivalent of 
programming. As with Urdx shell 
programming, a simple syntax min¬ 
imizes interpreting overhead com¬ 
pared with the amount of work that 
is done. 

APL data (called arrays) and 
programs (functions) live in file fold¬ 
ers called workspaces. Each work¬ 
space contains all the APL functions 
and variables relevant to a particular 
application. Workspaces are kept in 

libraries, like file folders are kept in 
file cabinets. Workspaces can be 
loaded—placed on a desktop— 
modified, experimented with, used, 
and replaced in libraries in their new 
form. Program debugging in this 
simple interactive environment is 
quick and easy. 

Urux shell programs process 
whole files of data, filtering them in 
the process, and piping results to 
the next program. In a similar way, 
APL takes whole arrays of data, ei¬ 
ther in pairs (for example when add¬ 
ing two numbers or matrices), or 
one array at a time (as when re¬ 
shaping a matrix), passing the result 
on to the next function. Like shell 
programs, APL programs rarely 
need to loop. 

THE MOST USEFUL 
FUNCTIONS 

Many of APL’s most useful func¬ 
tions work at this structural 

level of data, making the creation 
and transformation of data 
structures as easy as operations on 
their contents. Other languages 
tend to work on a single number 
—or datum—at a time. APL works 
in the plural—on data—allowing 
users to think holistically and freeing 
them from concern with computer- 
oriented details. Storage allocation, 
data representation, and so on are 
all taken care of by the APL inter¬ 
preter system. 

APL unifies the writing, testing, 
and running of programs under a 
simple built-in command system that 
is part of the language. This min¬ 
imizes unnecessary interaction with 
the host computer system. APL in¬ 
cludes many powerful features for 
interactively developing, debugging, 
and running applications. APL’s com¬ 
mand language has always used the 
simple file-cabinet and desktop 
metaphor that’s now becoming pop¬ 
ular on other systems. 

APL revolutionizes math in the 
same way the introduction of Arabic 
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notation did. It has important conse¬ 
quences for math education, too, 
uniting it with computer science. 
Further exploration of APL is richly 
rewarded. As Iverson says in his 
book A Programming Language^ 
‘The descriptive and analytic power 
of an adequate programming lan¬ 
guage repays the effort required for 
its mastery.'’ 

The idea of mastery of a lan¬ 
guage is fascinating. The highest 
level of accomplishment in most 
computer languages is appropriately 
called hacker. APL’s features delight 
beginners, and they interest and in¬ 
spire users at all levels. APL, build¬ 
ing on the tradition of mathematics, 
is one of those rare creations with 
the intelligent design and creative 
potential to continually challenge the 
user and to offer the potential of 
genuine mastery. 

Various enhancements to APL 
have been discussed in the APL com¬ 
munity during the last few years, the 
objective being to further simplify 
the language and extend its capabili- 
ties. These discussions have 
resulted in the release of second- 
generation implementations of APL 
that enhance its power and the 
scope of its potential application. 

The seal of approval for this 
new generation of APLs came in the 
form of IBM's recent announcement 
of APL2, a program product to su¬ 
persede its current mainframe prod¬ 
uct called VS APL. APL2 conforms to 
the proposed ANSI/ISO standard for 
APL, but its advanced features go 
well beyond the minimum require¬ 
ments of the standard, creating a 
new standard for second-generation 
APL. 

APL2’s most significant feature 
is the extension of APL’s array model 
of data. Formerly, APL arrays were 
either all numbers or all characters. 
APL2 arrays can contain mbctures of 
both so that a single APL matrix can, 
for example, directly and powerfully 
represent a spreadsheet or a simple 

database containing different types 
of data. 

More significantly, the ele¬ 
ments of arrays can themselves con¬ 
tain arrays. This brings to APL a 
recursive data structure that super¬ 
sets Lisp data structures. A single 
APL variable can contain any combi¬ 
nation of lists and tables, both 
numeric and character, nested to 
any level. APL functions work con¬ 
sistently with these structures, and 
new APL operators are included to 
manipulate them. 

This comprehensive scheme of 
extensions to the APL language 
makes APL2 even more suitable for 
expert systems and artificial intelli¬ 
gence applications as well as for 
complex databases. Users claim that 
APL2 gives a whole new level of 
power and capability over existing 
APLs, like the increase in power 
they gained when first moving to 
APL. It seems likely that, in time, 
APL2 will supplant APL. 

MORE INFORMATION ON 
UNIX APL 

Dyalog APL currently runs on 
Cadmus, DEC VAX, Fortune, 
Gould, HP 9000, NCR Tower, 
Perkin-Elmer, and Zilog com¬ 
puters. Ports are planned to 
Amdahl, AT&T 3B series, and 
others. Dyalog APL is available 
from Notation, 10 Jackson St., 
Los Gatos, CA 95030, 
408/354-3274, and from MIPS 
Software Development, 31555 
West 14 Mile Road, Suite 104, 
Farmington Hills, MI 48018, 
313/855-3552. 

APL*PLUS/UNX currently 
runs on AT&T 3B series, 
Cadmus, Fortune, HP 9000, 
Spectrix, and Wicat machines. 
Ports are planned to DEC VAX, 
IBM PC/AT, IBM 9002, and 
a number of others. 
APL*PLUS/UNX is available from 
Notation (see above), and from 
STSC, Inc., 2115 East Jefferson 
Street, Rockville, MD 20852, 
301/984-5123. 

TWO ADVANCED APL’S 
FOR UNIX 

The good news for Unix system 
users is that APL and even APL2 

are not restricted to IBM 
mainframes. APL has been available 
on some Unbc systems for a while. 
Recently, two vendors announced 
second-generation versions of APL 
for the Unix system, comparable 
with IBM’s APL2. Both are compati¬ 
ble with the proposed ANSI/ISO APL 

standard and are implemented in C. 
Dyalog APL, from Dyadic Sys¬ 

tems in England, is being distributed 
in North America by Notation Corp. 
Dyalog APL features a full interface 
to the Unix system. Shell commands 
can be executed directly from APL 
and the result captured as an APL 
matrix for further processing. Com¬ 
munication with other processes and 
files is simple, and subroutines writ¬ 
ten in C can be called directly from 
Dyalog APL. It includes an editor 
that works like the Unix system’s 
vi, allowing full screen editing of 
APL functions. 

The APL*PLUS/UNX system 
comes from STSC, Inc., a leading 
APL time-sharing and software ven¬ 
dor. APL*PLUS/UNX is modeled on 
STSC’s advanced mainframe 
APL*PLUS version of APL. Like 
Dyalog APL, it features a simple and 
powerful interface with the Unix 
shell and a full-screen front-end 
based on the Berkeley termcap li¬ 
brary. 

Because both APLs have ad¬ 
vanced language features, Unix 
system users will reap all the 
benefits of IBM’s most successful in¬ 
teractive language on the processor 
of their choice. This is a fascinating 
merger of IBM’s best VHLL technol¬ 
ogy and AT&T’s software standard. 

IBM “bet the company” on Sys¬ 
tem/360, convincingly demon¬ 
strating the value of standardization. 
AT&T has taken this demonstration a 
stage further to unite the whole 
computer industry under the Unix 
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system umbrella, providing a firm 
foundation for future progress in 
which VHLLs will play a key role. APL 

is an excellent VHLL, already popular 
with IBM customers and recently 
greatly enhanced. It fulfills the re¬ 
quirement for a VHLL to bridge the 
gap from universal portability 
(granted by the Unix system and C) 
to universal ease of use. 

APL and Unix, both written in 
C, are equally readily ported to new 
machines, and APL is a fine environ¬ 
ment for testing and using routines 
written in C. Unix system users gain 
the advantage of APL, a powerful and 
productive interactive VHLL. APL 
users get the advantage of all the 
features of a Unix system (including 
C and shell programs) available in a 
familiar and productive form. 

The combination of Unbc, C, 
and APL makes a uniquely powerful 
and synergistic unity. The overlap 
between Unix and APL use is cur¬ 
rently limited because APL is largely 
an IBM phenomenon and Unix is ev¬ 
erywhere else. But it is in this 
growing overlap that the synergy 
between IBM’s and AT&T’s software 
technologies is greatest. □ 
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REVIEW 

BY BRUCE MACKINLAY 

This month our crazed 
reviewer gets his hands on 

the new AT&T 3B2I300 
and takes it apart 

to tell you about this 
new supermicro. 

The sleeping giant has stirred. 
Yes, AT&T has come out 
with a very strong machine, 
but all is not copacetic. 

Although the hardware, especially 
the memory, is very interesting, the 
lack of a floating-point co-processor 
makes the machine unsuitable for 
the lab. 

The machine I reviewed was a 
3B2/200 with 1-Mbyte internal 
random-access memory (RAM) and 
32 Mbytes of Winchester hard disk. 
My thanks go to the UX-Software 
people, of Toronto, and Don Feith, 
of Feith Systems. They supplied the 
3B2 when AT&T could not find one. I 
am glad to do a gloves-off, hands-on 
review of the new 3B2. Feith Sys¬ 
tems included a 4-channel serial card 
so I could test it. 

The total system, including all 
Urdx system software (and the C 
compiler) costs $16,000. With this 
machine, you can run six users and 
two parallel printers—a lot of bang 
for your buck. Next month I will 
review the UX-BASIC. (What? BASIC 
on Unix. Is this heresy?) 

For a little machine, the 3B2 is 
fairly fast, in many ways out¬ 
performing a VAX 730 running 
Ultrix. It was about two times faster 
than an M68000 running System III 
(the Scorpion from Honeywell). 
However, I rather doubt the 
widespread belief that the machine 
can support 18 simultaneous users. 
It can support 14 terminals; 
however, if 14 people get on those 
14 terminals at the same time, they 
had best be patient. 

Multi-user editing (that is, run¬ 
ning many editing processes using 
ed) showed quite a bit of a slowing 
down when I simulated eight simul¬ 
taneous users. Figure 1 shows the 
spread between the one user editing 
one task and eight users editing 
eight tasks. Graphed is a ratio 
showing the stretching out caused 
by multiprocessing. The graph 
shows that the system does not 
have any sign of thrashing (signaled 
by a sudden decrease in response 
time), but that the system has hit its 
limit at about seven users. The high 
points of the benchmarks were the 
system calls, forks, and function 
calls per second. The WE32000 pro¬ 
cessor was designed with Urdx and 
C in mind, and this shows in these 
areas. 
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FIGURE 1: 3B2/300 SIMULATION OF MULTI-USER CAPABILITY 
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FLOATING POINT SPEED 

One fairly surprising benchmark 
result was the floating-point 

speed. The 3B2 performs a floating¬ 
point multiply sbc times slower than 
an IBM PC/XT running Unix (see Fig¬ 
ure 2). Both machines perform the 
multiply in software. The IBM PC 
uses 16-bit registers and a single bit 
shifter, while the 3B2 uses 32-bit 
registers and has a 32-by-32-bit bar¬ 
rel shifter. 

After running the benchmarks, 
I just did not believe the numbers. 
First, the machine was much too 
slow; second, the single precision 
was slower than double precision. I 
was sure that there must be a bug 
somewhere or that I was doing 
something wrong. I called Ram 
Chelluri (a benchmark expert) at 
AT&T Technology and confiimed the 
numbers. The only thing he could 
say in defense was that the 3B2 con¬ 
forms to the IEEE floating-point 
standard. 

I went through my notes of past 
benchmarks to find the numbers for 
the Scorpion (reviewed in Vol 1., 
No. 3). The Scorpion performs full 
IEEE floating-point operations 19 
times faster than the 3B2. Granted, 
the Scorpion is an 8 MHz M68000, 
while the 3B2 is a 7.5 MHz 
WE32000, but that does not account 
for the tremendous difference. Both 
use 32-bit registers and should have 
very similar performance. 

If you were hoping to use the 
3B2 in your lab, you had better get 
used to waiting. It took almost a full 
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Call IBC and get a copy of 
IBC's multi-user bench¬ 
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REVIEW 

minute to invert a 10x10 matrix and 
over an hour to invert a 50x50 
matrix (see Figure 3). AT&T plans to 
add a floating-point co-processor and 
to do the operations in hardware in 
the near future, but they would not 
give me an approximate date. 

HARDWARE OVERVIEW 

The hardware consists of one 
small unit, somewhat smaller 

then an IBM PC, yet it contains a 5^4- 
inch quad-density floppy disk, a 32- 
Mbyte Winchester hard disk, up to 2 
Mbyte of memory, room for 18 
serial and 4 parallel ports, and a full 
32-bit virtual memory and direct- 
memory access on all devices. It 
might be small in physical size, but it 
is large in capability. The main sys¬ 
tem printed-circuit card contains the 
floppy-disk and hard-disk control¬ 
lers. In this way, the standard pe¬ 
ripherals do not take up expensive 
extension bus space. 

The hard disk comes in two fla¬ 
vors, 10 Mbyte and 32 Mbyte (for¬ 

matted). 10 Mytes is really too 
small for most multi-user applica¬ 
tions; in fact, 32 Mbytes is a mite 
too small as well. AT&T will soon an¬ 
nounce an expansion box that will 
add up to two more 70-Mbyte disks 
and a streamer tape drive for 
backup. The tape drive is a welcome 
sight because, even with the large 
720-Kbyte quad-density floppy disk, 
it would take 40 disks to back up the 
32-Mbyte hard disk. 

After uncrating the machine, I 
immediately opened the unit to get a 
look at the machine's guts. AT&T's 
expertise in chip manufacturing is 
clearly demonstrated. Looking 
inside, your eyes are drawn to an 
unusual card carrying six chips, in¬ 
cluding the processor, memory 
management unit, and bus interfac¬ 
ing chips (see Photo 1). 

The second thing you notice is 
the 1-Mbyte memory card, which is 
an unbelievable 8-by-l. 75-inch rec¬ 
tangle. This memory card costs only 
$2,200 (quantity one). Above the 
main circuit board are the I/O expan¬ 

PHOTO 1: VIEW OF THE 
INSIDE OF 3B2/300 

sion cards. The system I reviewed 
contained one serial expansion card. 
This allowed me to measure the 
throughput of the serial ports on the 
expansion bus. 

The system provides two 
buses, a 32-bit and a 16-bit bus. The 
32-bit bus is for memory, while the 
16-bit bus is for I/O expansion. The 
16-bit I/O bus has only four slots. 
Currently there are only two types 
of I/O expansion cards, but AT&T 
plans to release the specifications 
for its expansion bus, allowing third- 
party hardware vendors to produce 
their own cards. 

The most common expansion 
card is a serial card adding four serial 
and one parallel ports. The parallel 
port is only for attaching a parallel 
printer (another reason not to get it 
for your lab). This card is interesting 
because it contains its own CPU, 
using an 80186 16-bit processor, 32- 
Kbyte local memory, and 16-Kbyte 
read-only memory. 

Each serial line is rated to han¬ 
dle up to 19.2K baud with a maxi¬ 
mum throughput of 3840 characters 
per second for a single expansion 
card. The card uses DMA to greatly 
reduce the overhead that a normal 
serial line places on most systems. 
The benchmarks show that the sys¬ 
tem could print 866 characters per 
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\merican Railroads 
lie wicMig microsystem. 

lAfe're Dual Systems. 
And when the railroad people needed a super microsystem to run real-time 

testing of train wheel axle assembly units with measurements taken at the rate of 
500 times per second, they turned to us. 

After all, our super microsystems have enjoyed a rather enviable track record 
with Boeing and Sony and Ford and United Press International, just to name a few. 

And for three years we've been delivering 68000-based systems, full UNIX* 
Version 7 with Berkeley enhancements, and IEEE-696/S-ldO bus conformance. 
That's longer than anyone else. 

Which brings us to our newest high-performance micro, the 83/80. Featuring 
the ^11 UNIX capabilities of Version 7 or System III, the 83/80 can handle up to 
twelve users and provides a standard 512 KB of dynamic RAM with parity that's 
expandable to 3.25 MB. 

And we've backed it with a full one-year warranty. 
Our 83/80 incoi^orates a high-throughput SMD controller and an 80 mega¬ 

byte Winchester disk drive with 20-25 milliseconds average seek time. And our 
backup memory is well worth remembering — it consists of an 8" floppy disk 
with 1 MB of storage. 

In addition, youll find our 83/80 delivers increased performance through its 
Dual ported ^U-track disk buffer and proprietary controller circuiting. More 
users can access with better response time. 

It's also very well-educated. Our 83/80 can read or write up to an entire track 
of data in a single disk rotation, regardless of where the disk-head settles on a 
given track. 

That's smart. 
The C programming language comes standard with UNIX, of course. Other 

optional languages include FORTRAN-77, PASCAL, RM/COBOL®, LISP and 
BASIC. And that's just for starters. Optional software includes data base and 
administrative packages like INGRES 
and UNIFY. 

And the sticker price? Quantity 10 at 
$14,693. 

As you can see, we had our own 
wheels turning when we designed the 
83/80. 

For further information, please write 
or telephone our Marketing Department 
at 415/549-3854. 

Well be glad to give you more than 
just a whistle-stop tour of one powerful 
super microsystem. 

3UA1. 
Dual Systems Corporation 
2530 San Pablo Avenue 
Berkeley, CA 94702 

*UN1X is a trademark of Bell Laboratories. 
® RM/COBOL is a registered trademark of the Ryan McFarland Corporation. 
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second through a single line (when 
the baud rate was set to 9600 baud); 
this is 90 percent of the rated speed. 
Printing to two lines on the same 
card produces 85 percent of the 
rated throughput. 

NETWORK INTERFACE 
CARD 

The other AT&T expansion card 
is the network interface card 

that connects the 3B2 to Ethernet. 
AT&T is keeping its networking plans 
under wraps and would not say more 
than that it plans to announce a full 

X.25 implementation for the 3B2 in 
either the first quarter or second 
quarter of 1985. 

They would not even say if this 
network would be a high-speed 
local-area network (LAN), or if the 
network would use the network in¬ 
terface card. Internally they have 
been using a version of X.25 for 
quite some time now, but I got the 
impression that the internal imple¬ 
mentation of X.25 (called BX.25) 
was not robust enough for external 
release. 

There are two slots on the 32- 
bit memory bus for expansion. Each 

slot can contain a 1-Mbyte dynamic 
RAM card, for a maximum of 2 
Mbyte of internal memory. If for 
some reason you want less memory, 
there is a 514-Kbyte memory card. 
But 1 Mbyte seems to be a good 
minimum amount for a multi-user 
system. Many other '‘32-biP' 
processors are limited to 16 bits on 
the memory bus. Having the full 32 
bits on the memory bus should im¬ 
prove performance. 

The compactness of the 1- 
Mbyte memory card is incredible. 
For comparison, I found a 4K 
memory card from a very old DEC 
LSI-11 machine (my first 16-bit com¬ 
puter) and a 512-Kbyte memory 
card from an IBM PC. You can see 
the shrinking memory sizes from 
Photos 2, 3, and 4. Gone are the 
days when 56 Kbytes of main 
memory were the most I could put 
in my machine; now I feel limited by 
the 640 Kbyte of memory. 

The secret of AT&T’s super- 
high-density memory card is the use 
of 256K-bit chips, packing four chips 
to a single in-line package. The 
second trick was to place the pack¬ 
age vertically instead of horizontally. 
Each package contains 1 million bits 
of storage (with eight packages you 
get a million bytes of storage). 

Along with the shrinking size, 
there has been increasing speed. 
My LSI-11/23 memory card can ac¬ 
cess a byte in 340 nanoseconds (ns), 
according to DEC-reported speci¬ 
fications. The chips on the IBM PC 
memory card are rated at 200 ns, 
and the AT&T 256K-bit memory 
chips are rated at 105 ns. 

Another important aspect of 
the 3B2 is that it contains a FULL 
virtual-memory management hard¬ 
ware. Unix System V does not use 
this hardware to full advantage 
(yet), but in theory this allows a 
single program to use the full 4- 
billion bytes of addressable storage. 
In the past, this feature has only 
been available on mainframes or 
superminis. 

PHOTO 2: A 4-KBYTE MEMORY CARD FROM AN OLD 
DEC LSI-11/23 MINICOMPUTER 

PHOTO 3: A 512-KBYTE MEMORY CARD FROM 
A RECENT IBM PC 

PHOTO 4: THE 1-MBYTE MEMORY CARD FROM A 3B2/300 
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THE CPU ARCHITECTURE 

T he heart of the 3B2/300 is the 
WE32000 processor chip, a true 

32-bit microprocessor. The proces¬ 
sor clock runs at 7.5 MHz, which is 
amazing because the processor is 
implemented using advanced com¬ 

plementary metal-oxide semicon¬ 
ductor (CMOS) technology. AT&T has 
invented (and patented) a new form 
of CMOS called “Twin-Tube” CMOS. 

UTILITY COMMAND COMPLETENESS 

BERKELEY 4.1 

VERSION 7 

AT&T 

ADDITIONS 

^ at 
adb bas 
arcv 

chkeq col 
ciri dcheck 

deroff 

mail 
make 

dumpdir 
enroll 
eqn Ml 

fsck 
graph 

ar diff3 mesg su 
as du mkdir sum 
awk dump mv sync 
basename echo newgrp tabs 
be ed nice tail 
cal eg rep nm tee 
calendar expr nohup time 
cat factor od touch 
cb false passwd tr 
cc fgrep pr true 
chgrp file prof tsort 
chmod find ps tty 
chown grep pwd uniq 
emp join rm units 
comm kill rmdir UUCP 
cp Id sed uulog 
crypt lex sh uux 
cu lint size wc 
date In sleep who 
dc login sort write 
dd lorder split yacc 

Is strip 
m4 stty 

xget 
xsend troff 

wall 

roft 
S3 

spline spell 
struct 
tar 

icheck 
iostat 
learn 

look 
lookall 
Ipr 

man 
ncheck 
neqn 

nroff 
plot 
prep 
primes 

pstat 
ptx 
pubindex ^ 

quot 
ranlib 
ratfor 

refer 
restor 
rev 

300S comb 
acctcom cref 
admin ct 

cw 

300 getopt 
300s greek 
4014 hp 
"^50 id Idiff 
banner line ,,nomP 

AT&T bdiff lognameUUg™^ 

3B2/300 "f*® uuname cpio nl 
csplit pack uJjPJaf 
cut paste „uto 
dircmp peat 
dirname regemp ^ 
env rmail 

delta 
. diffmk 

ede . , errpt 
checkew 

cancel 
cflow 
cxref 
dis 
disable 
enable 
hpio 
iperm 
ipcs 
list 
Ip 

Ipstat 
pdpll 
powerdown 
red 
setup 
sysadm 
u370 
u3b 
u3b2 
u3bA 

SYSTEM Ml 

get 
help 
hyphen 
kas 
kun 

tvnn 
umiet mmt 

prs 
reform 
rjestat 
rmdel 
sact 
sag 
see 

’ scesdiff 
send 
sno 
timex 
tplot 

uuwhat 
val 
VC 
vpmc 
vpr 
what 
xref 
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t C did for Programming 

s has done for C Programming 

The C Pr( 
from 

MWC86 gets yd\ 
ning faster and use^^ss melj^ry space 
than any other com^ 
Then csd, Mark Williai 
C Source Debugger, help; 
faster. That’s The C Prograi 
tern from Mark Williams Compal 

MWC86 

MWC86 is the most highly optimized 
C compiler available anywhere for the 
DOS and 8086 environment. The bench¬ 
marks prove it! They show MWC86 is 
unmatched in speed and code density. 

MWC86 supports large and small 
models of compilation, the 8087 math 
coprocessor and DOS 2.0 pathnames. 
The compiler features common code 
elimination, peephole optimization and 
register variables. It includes the most 
complete libraries. Unlike its competi¬ 
tion, MWC86 supports the full C lan¬ 
guage including recent extensions such 
as the Berkeley structure rules, voids, 
enumerated data types, UNIX* I/O calls 
and structure assignments. 

Quality is why Intel, DEC and Wang 
chose to distribute MWC86. These in¬ 
dustry leaders looked and compared 
and found Mark Williams to be best. 

User Friendly 

MWC86 is the easiest to use of all 
compilers. One command runs all 
phases from pre-processor to assembler 
and linker. MWC86 eliminates the need 
to search for error messages in the back 
of a manual. All error messages appear 
on the screen in English. 

A recent review of MWC86 in 
PC World, June, 1984, summed it up: 

•Unix is a Trademark of Bell Laboratories. 

*Vfall the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, proy 
duces superior error messages, andy 
enerates quick, compact objectj 

library is small and fast g^Q close¬ 
ly ntUkVSjhc industry stg^tmrd for 
C librari^ 

csd C Source De 

fnot ( 

ier 

content to 
write the best C compiler on the mar¬ 
ket. To advance the state of the art in 
software development, Mark Williams 
wrote csd. 

csd C Source Debugger serves as a 
microscope on the program. Any C 
expression can be entered and evalu¬ 
ated. With csd a programmer can set 
tracepoints on variables and expressions 
with full history capability and can 
single step a program to find bugs. The 
debugger does not affect either code 
size or execution time, csd features 
online help instructions; the ability to 
walk through the stack; the debugging 
of graphics programs without disturb- 

SIEVE 
Time in Seconds 
■ Large Model 
■ Small Model 
Size in Bytes 
B Large Model 
B Small Model 

1.29 

MWC86 DRI 

ing the program under test; and evalu¬ 
ation, source, program and history 

Nyindows. 
/ csd eases the most difficult part of 

/development — debugging. Because 
csd debugs in C, not assembler, a pro¬ 
grammer no longer has to rely on old- 
fashioned assembler tools, but can 
work as if using a C interpreter — in 
real time. 

The C Programming System 
from Mark Williams now supports 

the following libraries: 
Library Company 
Windows for C Creative Solutions 
Halo Media Cybernetics 
PHACT PHACT Associates 
The Greenleaf Functions Greenleaf Software 
Btrieve SoftCraft 

The C Programming System 
from Mark Williams 

The C Programming System from 
Mark Williams delivers not only the 
best C compiler for the 8086 but also 
the only C source level debugger. That’s 
why it does for C programming what C 
did for programming. The Mark Wil¬ 
liams C Programming System gives the 
programmer the MWC86 C compiler 
and the csd C Source Deb^igger for 
only $495. Order today by calling 
1-800-MWC-1700. Major credit cards 
accepted. 

Technical support for The Mark Wil¬ 
liams C Programming System is pro¬ 
vided free of charge by the team that 
developed it. 

Mark Williams Company 
1430 W. Wrightwood Ave. 
Chicago, IL 60614 
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Office Automation Software. .. 

Selected for Distribution by AT&T. 
HANDLE is the number one office auto¬ 
mation or "integrated" software system 
available for the UNIX™ operating system. 
Selected by AT&T Information Services for 
distribution on the 3B2/300™ and 3B5™ UNIX 
systems, HANDLE is the most powerful full- 
featured office automation system in the 
market today. 

Some of HANDLE'S unique features include: 

• Dynamically integrated word processing, 
graphics, list management, virtual spreadsheet, 
and spelling correction with a powerful "document 
metaphor" that provides a common method tor 
creating, printing, merging, archiving off-line, filing 
under multiple topics and retrieving documents. 

• Full multi-user capabilities with extensive security 
— documents, or portions of docuents, can be 
marked “author only", "read only" or “general 
access". HANDLE provides its own record locking. 

• User preferences — HANDLE conforms to each 
individual's preferences for such things as preferred 
printers and individual document catalogs. User 
restrictions can control such things as the ability to 
delete documents, access archive catalogs, etc. 

The AT&T 3B2/300 computer with HANDLE on screen 
and integrated graphics printouts. 

The first Office Aufomofion System for UNIX. 

HANDLE CORP. 140 MACKINAW ROAD, PO BOX 7018, TAHOE CITY, CA 95730 » 916-583-7283 Please circle Ad No. 18 on inquiry card 



State of the art 
software and operadi:^ systems 

Tailor made 
consultant services. 
Lachman Associates, Inc. 
is a custom systems soft- 

The complete 
UNIX resource. 
We provide complete " ~ ' 
UNIX development 

services for hire. Our operating systems devel 
expertise also spans all of ^gnt • a distributed 
the common PDP-ll, VAX transaction processing 
and IBM/370 operating , development ( 

systems. new UNIX-like operati 
LAI has been instrumental system • local area net- 
in a number of major works • distributed file 
UNIX ports, as well system research H | 
as numerous projects • a UNIX front- | ^ 
involving: • high-reliability end processor ^ _ 

• device drivers H I 

Lachman Associates, Inc 
Corporate Offices 

645 Blacichawk Drive / ^ 
Westmont, iL 60559 ^Al/ I 

UNIX is a trademark 
of Bell Lahornrories. 
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PRODUCT OVERVIEW 

Hardware 
Model: AT&T 3B2/300 
Price: $16,000 
Configuration: 1-MB RAM, terminal, 

720KB floppy, 32MB disk 

Processor 
CPU: WE32000 
Cycle Time: 7.5MHz 
Bus: 32-bit and 16-bit proprietary 
Main Memory: 514KB to 2MB 32-bit wide RAM 

Floppy: 1 720KB 5^4 inch (formatted) 
Winchester: 10-33MB 5^4 inch (formatted) 

Software 
Version: System V 
SheU: Bourne only 
Languages: C, f77, and third party (BASIC) 
Third Party: many packages 

This allows AT&T to make chips with 
the advantages of CMOS (coolness, 
low power, quiet) without being 
very slow. 

The CPU contains 180,000 tran¬ 
sistors, not a record, but still a lot, 
especially for CMOS. As a compari¬ 
son, the Intel 80186 contains 55,000 
transistors and the 80286 130,000 
transistors. It is not the number of 
transistors that counts but the over¬ 
all design, or architecture, that mat¬ 
ters. By definition, a bad design 
produces poor performace. 

In July 1981, W.A. Wulf pub¬ 
lished a seminal paper that pre¬ 
sented the essential principles for 
designing a CPU for programming 
languages and modern operating 
systems. Most computers previ¬ 
ously had been designed for machine 
or assembly language programming. 
The WE32000's design, however, 
was based upon Wulf s principles. 

The WE32000 was designed to 
run C code efficiently. For example, 
the string operations and string for¬ 
mat of C are directly supported in 
machine code, and there are simple 
instructions to implement the C 
functions strlen and strcpy. 
Furthermore the bit field types are 
directly supported in hardware and 
machine code. The WE32000 has a 
full 32-by-32-bit barrel shifter. And 
finally, the C function and sub¬ 
procedure linkage is directly sup¬ 
ported via a set of calling and 
returning primitives. 

One of the most important 
areas described in Wulfs paper is 
that of arithmetic and logical instruc¬ 
tions. On older machines, it was 
hard to vmte compilers, and produc¬ 
ing fast, compact code was almost 
impossible. On the WE32000, com¬ 
pilers should produce very fast and 
efficient code. Even though the de¬ 
signers worked with C in mind, this 
does not mean that Pascal or other 
programming languages v^l produce 
slow or inefficient code. The design¬ 
ers try to speed up all languages, but 
C got special attention. 

Older CPUs are very slow when 
switching from one process to an¬ 
other. This overhead can decrease 
the throughput of time-sharing sys¬ 
tems by up to 20 percent (or even 
more on some older operating sys¬ 
tems). This is important wasted 
time. The WE32000's designers 
have tried to streamline and speed 
the process switching. You can see 
the effects of this careful design in 
the benchmark results. The operat¬ 
ing system calls and forks per 
second are very fast. 

If you want more information 
about the design of this interesting 
processor, I suggest that you read 
the paper printed in the ‘Tro- 
ceedings of the Symposium on Ar¬ 
chitectural Support for Program¬ 
ming Languages and Operating 
Systems,” Vol. 10, March 1-3, 
1982, pp. 30-38, Association for 
Computing Machinery. 

UNIX ENHANCEMENTS 
AND PROBLEMS 

he 3B2/300, of course, runs 
Unix System V, but there are 

some surprises in this implementa¬ 
tion. First of all, Unix comes un¬ 
bundled. This means that if you are 
used to having all of the Urdx sys¬ 
tem's tools and programs on your 
machine, you are going to have to 
purchase a number of software 
packages. 

The system comes with a Unix 
Core that contains the essential 
utilities (and not much more); you 
can add to the System with 18 addi¬ 
tional software packages. For exam¬ 
ple, Ipr, dump, nice, and many 
others are not considered essential. 
Some unbundling makes sense, but 
AT&T has taken the idea to too great 
an extreme. It makes sense to sepa¬ 
rate the development tools from the 
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BENCHMARK MEASUREMENTS 

Arithmetic Instruction Times (microseconds per op) 

short long floe it double 

-i-add 2 1 3922 2128 

*multiply 7 4 9346 7463 

/ divide 16 13 5319 3663 

Memory Loop Access Times (microseconds per byte) 

read write copy 

Char type ^ )44 ns 5 6 

Short type ^ m ns 3 6 

Long type ^ 148 ns 653 ns 2 

Input/Output Rates (bytes/sec) 

read write copy 

Disk 47K 29K 17K 

Pipe 154K 

TTY 1 866 
TTY 1+2 1631 

RAM l-byte 154K 
RAM 4-byte 517K 

Array Subscript References (microseconds) 

short[] long[] 
7 5 

Function References (microseconds/reO 

0-parameters 1-parameter 2-parameters 
functO funct(i) funct(i,i) 

19 24 29 

Process Forks (540 Kbytes) 

23 per second 

System Kernel Calls ' (calls per second and microseconds per call) 

getpidO calls: 3 kcalls/sec or 345ms/call 
sbrk(O) calls: 2 kcalls/sec or 513ms/call 
create/close calls: 159 pairs/sec or 6289ms/pair 
Limask(O) calls: 2 kcalls/sec or 421ms/call 

C Compiler Time Estimates: 
Compiler can handle 1801 symbols 
CPU: 13 sec + 13 lines/sec 
REAL: 1.3 X CPU 

production tools, but to take the de¬ 
velopment tools and break them into 
four separate packages makes me 
wonder. 

AT&T even went as far as sepa¬ 
rating the system administration 
tools from the essential tools. I can’t 
imagine anyone using the 3B2 with¬ 
out the system administration tools. 
In defense, I must say that AT&T has 
priced these additional software 
packages very well. The line printer 
spooling package, for example, 
costs only $50. 

AT&T has added some interest¬ 
ing capabilities to the 3B2. For ex¬ 
ample, a software package allows 
you to use the Teletype 5620 bit¬ 
mapped terminal as a windowed 
graphic system. This allows you to 
open multiple windows, each one 
running a different program. 
However, I really can’t say much 
about how this works because the 
machine I reviewed did not include 
the terminal. 

In the manuals I received, 
there were pages discussing the 3B 
network capabilities. As I under¬ 
stand it, this is the internal imple¬ 
mentation of the BX.25 networking. 
Although I could not test the 
networking, it sounded very good. If 
the final released software is better 
than this, then the people who sell 
Berkeley 4.2 Unix had better look 
out. For those of you who are ad¬ 
dicted to UUCP and Usenet, there 
is a basic network package contain¬ 
ing all the traditional uucp tools. 

The lineprinter spooling pack¬ 
age contains a large number of 
commands, but I can’t make a judg¬ 
ment because the software and the 
manual were not included, vi is 
available, but csh is not. SCCS is not 
available for the 3B2. 

One improvement over the 
typical Urdx system environment is 
in the area of system administration. 
There is a new sysadm program 
that allows you to do most system 
administration via a menu. With this 
program, an intelligent novice (most 
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secretaries) could perform all the 
functions of the traditional system 
administrator/operator. What is 
lacking for this intelligent novice is 
instruction of when and why to use 
sysadm. 

RECONFIGURATION 
UTILITIES 

Another improvement that 
deserves passing comment is 

the reconfiguration utilities. This will 
allow a third-party hardware vendor 
to sell you extension hardware with 
the necessary software, and you, 
the owner of the 3B2, could install 
the hardware directly into Unix. In 
essence, the reconfiguration utilities 
will allow the owner to re-link the 
Unix kernel to take advantage of 
changing hardware. Without this ca¬ 
pability, it has been hard or 
impossible for owners to customize 
their Unix machines. 

There are two interesting addi¬ 
tions. In both cases, I did not have 
the software and could not test 
them, but they sounded good on 
paper. The first is an interprocess 
communication package that allows 
separate processes to communicate 
via a queue of messages. Pipes are 
the traditional Unix system inter¬ 
process communication method, but 
for some applications a pipe just will 
not do. 

Pipes are one-directional, byte- 
oriented channels between two 
closely related processes. Message 
queues allow two (or more) distantly 
related processes to communicate. 
With message queues you can es¬ 
tablish a single service, like a data¬ 
base server. When any process 

wants to use this service, it can 

simply seni a message to the §6l!V61? 
and wait for a reply. 

The second interesting package 
consists of interprocess sema¬ 
phores. These are very low-level 
routines that allow two parallel pro¬ 
cesses to coordinate or synchronize 
their tasks. One of the biggest prob¬ 

lems with older versions of the Unix 
system is the lack of any 
synchronization and mutual exclu¬ 
sion primitives. 

lock files are used in older 
versions of the lineprinter spooler 
and networking (uucp) programs. 
These lock files were used to 
make sure that only printer or' 
sender is running at any instant, but 
lock files can, and often do, fail. 
This locking is a form of mutual ex¬ 
clusion or synchronization. 

Another area where the Unbc 
system lacks mutual exclusion is in 
file- or record-locking. Without true 
mutual exclusion, two processes can 
update (write on) the same file at the 
same moment, causing a collision 
and corruption of the file. It could be 
possible to implement full file- and 
record-locking using semaphores. In 
November AT&T plans to release a 
new version of System V that should 
contain the /usr/group’s version of 
file-locking. 

The addition of these two very 
powerful tools makes the Unix sys¬ 
tem much more robust. Again, I did 
not actually receive the software 
packages and could not test the soft¬ 
ware. And I am concerned about the 
amount of system overhead that 
these tools will add. Generally when 
you add new tools and system calls, 
you tend to make the rest of the 
system more complex and therefore 
slower. 

DOCUMENTATION 

AT&T has completely rewritten 
the manuals for System V. Gone 

are the large fat binders with the 
traditional Unix system manual 
pages and reprints of internal and 

m4 I w, Mi 
each software package present the 
software for the be^nner. In the 
back of each manual is an appendix 
containing the traditional manual 
pages from the original Unbc system 
manual. The binders are smaller, 
about the size of the IBM PC manuals. 

Overall, the manuals are much 
easier to read, but it has become 
harder to use the manuals as refer¬ 
ence manuals. When I was running 
the benchmarks, I found it difficult to 
know where to look for specific in¬ 
formation. This problem could be 
solved very easily by expanding and 
improving the index. In fact, the cur¬ 
rent index was very helpful. If the 
people at AT&T want to improve an 
already excellent set of manuals, 
then effort spent on the index would 
go a long way. 

One of the areas where AT&T 

has made a good beginning is the 
owner/operator manual. This man¬ 
ual is still a little thin, but it is a 
godsend when compared to the void 
that existed in the past. What is 
lacking in this manual is the realiza¬ 
tion that the intelligent novice will be 
reading the manual. These novices 
need very clear instructions for the 
care and feeding of a 3B2 and the 
Unix system. The novice might not 
know when or why to back up the 
system regularly. 

This machine is a good one, but 
I expected more. If IBM or Digital 
Equipment had produced it, then I 
probably would have given it a rave 
review. But after years of reading 
about the advanced research in the 
Bell Labs, I felt let down. When you 
judge the 3B2/300 purely on its 
price/performance, it is an excellent 
machine. Consider that it is just the 
beginning for AT&T; it is the giant’s 
first sleepy steps. When you con¬ 
sider plans for enhancements to the 
3B2/300 and AT&T’s support, it is an 
excellent choice for a small business 
or a department of a larger corpora¬ 
tion. In fact, I want one, and I will 
suggest it to my clients. □ 

Bruce Mackinlay, a frequent contributor, 
is a senior partner in NOVATECH Systems, 
Inc., a software development and consult¬ 
ing firm. He is currently working with 
UNIXIWORLD Magazine in developing our 
computer facilities. 
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REVIEW 

Locus 
A TRANSPARENTLY 

CLEAR SOLUTION 

With its 
distributed 

version 
of the 

Unix system, 
Locus says 

it has the 
remedy for 
networking 

ailments. 

BY JEFFREY COPELAND, VANESSA SCHNATMEIER, AND ALAN WINSTON While some companies 
map out the perfect paths 
to connect micros to 
mainframes, larger firms 

struggle with the question of how 
also to link mainframes and minis, or 
even mainframes and mainframes. 
Locus Computing Corp. thinks it has 
arrived at the solution for companies 
that utilize the Unix system in all 
levels of computing—a distributed 
version of the Unix system called, 
not too surprisingly, Locus. 

Locus’ goal is to present all 
users in a local-area network with a 
“single-system image.’’ Locus 
wasn’t designed to be just another 
version of the Unix system, but a 
network transparent dovm to its in¬ 
ternal kernel data structures, files, 
blocks, and i-nodes. Through Ether¬ 
net, the system shares not only 
files, but tasks as well. A device 
available at one site can be available 
at any other. 

The Locus system automati¬ 
cally replicates stored data on a file- 
by-file basis. Users can set a “dial” 
to indicate the number of copies 
they wish to make and at which 
sites. As a result, all data is much 
more available and reliable because a 

crash at one machine only means 
that the network retrieves a prop¬ 
erly updated copy of the then-open 
files from somebody else’s disk. 

Heterogeneous CPUs (M68000s, 
VAXs, and, we suspect, 3B series 
machines from AT&T) can also be 
linked in a way that keeps the envi¬ 
ronment exact, though there are 
some limitations. As far as hetero¬ 
geneous flavors of the Unix system 
go, the version we saw was a super¬ 
set of Berkeley 4.1. By the time you 
read this, however. Locus should be 
fully compatible with System V 
and downwardly compatible with 
4.1, although Locus Vice-President 
Charles Kline admitted that there 
were still some details to be ironed 
out. In short. Locus bills itself as 
almost a panacea for the woes of 
networking—and it largely fulfills its 
claims. 

TRANSPARENCY 

Locus operates through what 
company President Gerald 

Popek refers to as “transparency,” 
making a collection of machines look 
like a single machine with a single 
root file system. This extends to 
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programs too—any program can be 
run on any machine in the system. 
We saw the way the system 
operates at the company’s offices in 
Santa Monica, Calif., where Bruce 
Walker, senior systems architect, 
put Locus through its paces. 

The first aspect of functional 
transparency is data transparency, 
which is achieved through name 
transparency and uniform access to 
data regardless of location. Having 
only one root file system for multiple 
machines allows a unique name for 
each file anywhere in the system. 
Like any other Unk system, the file 
can be found by a unique pathname. 
An obvious way to do this would be 
to put all files on the machine huey 
on a file system named /huey, the 
files on dewey under a file system 
named /dewey, and so on. 

However, this scheme would 
prevent data from being replicated 
across multiple machines—one of 
Locus’ primary features. Instead, 
the file system is structured so each 
machine has a copy of the root and 
each can convert a pathname into a 
pair of file system and i-node num¬ 
bers from which the data can be 
found anywhere on the multi¬ 
machine system. This means that 
the file accessed from huey may ac¬ 
tually be located on both dewey and 
louie. 

However, data transparency 
extends further on Locus. The 
single file system gives not only 
name transparency, but location 
transparency as well. For ex¬ 
ample, on DECnet, moving a file 
changes its name from HUEY: 
:DBAl : [SYSEXEjFOO.EXE 
to DEWEY :: DBAl : [SYSEXE] 
FOO . EXE. A file’s physical location 
on Locus can change from huey to 
dewey, and its name will still be in 
/bin/foo. 

A general result of this is com¬ 
plete device transparency. It is pos¬ 
sible to access louie from my 
terminal attached to dewey, or louie 
can access the line printer attached 

to huey. Similarly, the disk attached 
to quasi can be read from modo. 

This is all possible because 
Locus is constructed so that remote 
operations are efficient. The 
networking is firmly embedded in 
the operating system kernel, and, 
as a result, all messages are from 
operating system to operating 
system. All network transactions 
are unseen by the user program. 
The data transfer protocol is spe¬ 
cifically tailored for fast operation 
over Ethernet. 

RELIABILITY BY 
SYNCHRONIZATION 

Since files can be in multiple lo¬ 
cations, the reliability of the sys¬ 

tem is aided, but the system uses 
extra care to make sure that all files 
agree. At the heart of this is atomic 
file update, which ensures that, if a 
failure occurs while an update is in 
progress, the file is left in either the 
old state or the new state, not 
something in between. Once the 
copy in use has been updated, the 
copies elsewhere in the system are 
updated. In the case of a crash, in¬ 
formation in the i-node allows the 
system to select the latest version 
of the file. 

A benefit of atomic updating is 
that it removes the need for things 
such as editor checkpoint files. If the 
file on disk is updated immediately 
when the write is performed [Locus 
adds a commit ( ) system call to 
force a file’s changes to be com¬ 
mitted to disk], then saving the 
keystrokes from an editor session 
isn’t necessary because the changes 
to the file are already recorded on 
disk. 

On a standard Unix system, 
this isn’t possible because the actual 
write-to-disk can take place at any 
time after the write ( ) system call 
has been executed. A vi that did a 
commit() every 20 keystrokes 
would be worth having since a sys¬ 
tem crash couldn’t destroy more 

than a few minutes’ work. 
Because each site has a copy of 

the root, each site has a complete 
file system, and sites can be 
dropped from the network for repair 
or replacement v^thout damaging 
the system as a whole. And the sys¬ 
tem contains a substantial amount of 
software to reconfigure itself as 
nodes are removed and replaced. 
Popek explains, “Whenever you 
take the machine off-line for testing, 
you just push the reset button. ” 

Locus also provides tasking 
transparency. Popek says: “You can 
fork, exec, migrate tasks in 
the network, and, most importantly, 
the environment is identical so that 
when the program moves, the cor¬ 
rect operation continues. If it had 
open ffles, and it was sharing the 
open files with other programs, all 
that is preserved. Not only are the 
kernel calls transparent, but [so are] 
the internal kernel data structures, 
file block, i-node, all of that. ” Locus 
does this by adding a few system 
calls to the normal complement. 

fork and exec work as on a 
standard Unix system and have 
identical calling sequences, fork 
has been modified to allow the child 
to execute at a foreign site of the 
same machine type. The only 
change to exec has been to allow 
executing of the load image at a dif¬ 
ferent site, which doesn’t necessar¬ 
ily need to be the same type of 
machine. 

The first of the new calls is 
set opt, which provides a list of 
preferred sites for the other calls. 
Using set opt, it’s possible to say, 
“The next time there’s an exec, 
make sure that the task goes to 
dewey.” The run system call 
combines the functions of fork and 
exec. The most important of the 
new calls is migrate, which takes 
the currently running process and 
moves it to a new site on the net¬ 
work. 

A program can be migrated 
from one machine to another as long 
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as they are the same type of ma¬ 
chine. However, an executable pro¬ 
gram for one type of machine can 
reside on a different type of ma¬ 
chine, and it can be run by transmit¬ 
ting the program across the net and 
remotely executing it, or by execut¬ 
ing the task remotely. 

One of the simpler new ap¬ 
plication programs that Locus 
provides is on, which simply does a 
migrate and runs the named pro¬ 
gram with the given arguments on 
the specified machine; for example, 
on huey cc /usr/bob/mech. c 
would compile the named program 
on huey. 

PERFORMANCE 

Comparing a full-scale Locus 
system to an ordinary Unbc sys¬ 

tem implementation is like compar¬ 
ing a bunch of grapes to an orange, 
and comparing it to other network¬ 
ing environments is like comparing 
those grapes to a bowl of mbced 
fruit. 

To take the problem one grape 
at a time, we can compare a single 
Locus system to a comparable Unix 
system. According to tests Locus 
has run. Locus and the Unix system 
run locally at very much the same 
speed. Locus sometimes wins, but 
not by much. The Unix system also 
sometimes wins, but again not by 
much. Elapsed time is very much 
the same, although Locus spends 
more time in the kernel in I/O¬ 
intensive operations. 

The comparison to standard 
network environments is much 
harder to do. A certain amount of 
cunning can speed up any bench¬ 
mark run anywhere, and one could 
probably find a configuration that, 
with the appropriate tweaking, could 
beat Locus on each—though not 
every—kind of test. 

Locus runs efficiently without 
much manipulation because it uses a 
low-overhead strategy for network 
I/O. Instead of a complex handshak¬ 

ing protocol with requests for ac¬ 
knowledgement, Locus sends out its 
I/O request directly. The originating 
CPU is responsible for retrying the 
operation if the request isn't fulfilled 
in a reasonable time. 

The network hardware over 
which the Locus system runs (it 
supports several types as of this 
writing) can make a big difference to 
performance. It turned out at one 
point that block data transfers ran at 
about half the speed using 3Com 
rather than Interlan Ethernet boards 
because the Interlan interface board 
did DMA transfer, while the Ethernet 
required a character-by-character 
copy into the CPU. The critical factor 
became the speed of the interrupt 
loop to load the board’s buffer, 
rather than the protocol. 

A reasonable comparison—one 
grape at a time—is that of Locus 
running locally to Locus running 
remotely. The results Locus 
provided show that remote Locus is 
usually slightly slower than Locus 
running locally and that it has 
noticeably more kernel overhead. 
The percentage increase in elapsed 
time is extremely small, seldom 
exceeding 3 percent. 

The remote processing over¬ 
head can pay for itself in load level¬ 
ing. A command called fast will 
run your program on the CPU with 
the lightest load, so elapsed time can 
be minimized at the expense of ma¬ 
chine cycles in transferring the pro¬ 
gram there. 

RELIABILITY AND 
FLEXIBILITY 

Locus’ support of atomic trans¬ 
actions at the kernel level is an 

enhancement we’d like to see as 
part of standard Unix. Using this 
facility, you know your file will be 
left completely updated or not 
updated at all in the event of a sys¬ 
tem crash. This makes recovery 
considerably easier. 

Reliability is also provided 

through file replication. Since the 
CPU owning the only copy of a nec¬ 
essary file might be unavailable, 
multiple copies can be made in a 
transparent manner. They are all re¬ 
ferred to by the single file name, and 
a vmte to one is a write to all. A read 
from one of them is a read to the 
closest version. A lot of care has 
been taken to keep these copies in 
synchronization and to get them 
back automatically into sync if they 
get out of it. 

In addition. Locus keeps run¬ 
ning without modification even if one 
node of the network goes down. 
The other machines don’t need to be 
rebooted, and they don’t come 
down—even if processes using re¬ 
sources on that remote machine 
have to be aborted. When a CPU 

rejoins the network, copies of files 
that live there are automatically 
brought back into synchronization. 

Locus is designed to run a net¬ 
work of general-purpose machines. 
The installation is not required to 
dedicate machines as file servers. 
However, if there’s some benefit to 
be gained by doing so. Locus sup¬ 
ports that very readily. You simply 
ask for a file that’s on the machine 
being used as a server. 

If one machine in the network 
has an array processor attached, 
one need only request that a 
number-crunching program be run 
there. This kind of optimization can 
readily be done ad hoc, without the 
massive software changes that 
might be required by another 
scheme. 

Because resources have unique 
names, programs that use them can 
run on any machine in the net. If a 
tape drive is taken off a particular 
machine and put on a different one 
—during maintenance, for example 
—programs run unchanged, which 
they could not do if the device were 
identified by its location. 

In addition to the benefits 
derived from the ease of system use 
and the ability to get some value out 
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of a network without rewriting all 
one’s existing applications—benefits 
which would be difficult to put a dol¬ 
lar value to—there are very tangible 
advantages in reducing the number 
of peripherals required, at least 
those peripherals that aren’t in con¬ 
stant use. 

Block data transfers are 
sufficiently cheap that the beta test 
site at UCLA shares one tape drive 
among 17 VAXs and uses it to take 

dumps from all the machines. 
At Locus’ offices, their five-CPU 

net shares a single laser printer. 
These peripherals look local to pro¬ 
cesses that use them, and no spe¬ 
cial coding has to be done in the 
application to make the peripheral¬ 
sharing work. This could make it 
worthwhile to buy an expensive de¬ 
vice that can’t be justified by the 
need of a single CPU, but which can 
be shared among many. □ 

Jeffrey Copeland is a member of the tech¬ 
nical staff at Interactive Systems Corp., 
Santa Monica, Calif Vanessa Schnat- 
meier is a frequent contributor to 
UNJXiwoRLi) who also authored this 
month’s cover story on portability. And 
co-author Alan Winston, a freelance 
writer and full-time programmer!analyst, 
has written several articles for 
UNIX/WORLD. 

LOCUS GENESIS 

The idea of a transparent net¬ 
work is something that Locus' 
president, Gerald Popek, had 
been kicking around since the 
late 1970s. Popek first noticed 
the difficulties inherent in 
working with less-than-ideal 
networks during his stint at 
Xerox's Palo Alto Research 
Center (PARC), “back in the 3- 
megabit Ethernet days." 

He remembers being 
shown the hardware at PARC 
and talking with his colleagues 
there: “I sat down at a bit¬ 
mapped display, the what-you- 
see-is-what-you-get editor, 
and it was just delightful. Then 
I said, ‘Gee, how do I say w/io?' 
and they said, ‘Well, you 
don't.' 

“Okay, my local disk is 
filling up, how do I get more 
space? ‘Well, we'll go over and 
we can talk to so-and-so, and 
we'll arrange an account on 
the file server off the other ma¬ 
chine. And we'll make you a 
file directory and you ftp your 
stuff over, and you ftp it back. 
If you've already got a copy 
over here and you ftp the 
older version back and smash 
the most recent version, it's 
your problem if there's not 
enough space....' 

“That was the genesis of 
this work. It occurred to me 
that it should be no more 
difficult to write software to 
access a remote resource," 
Popek said. 

Guided by his own experi¬ 
ences with single Unix system 
machines that broke down and 

prevented him from submitting 
a $600,000 proposal, and with 
the six months and 3,000 lines 
of code it took to write a 
printer spooler for a one- 
megabit network, Popek 
believes that “people should 
not be thinking about machine 
boundaries, they should not be 
thinking about replication. 
Computers ought to do that for 
people. You clearly want to 
simplify people's view of the 
world." 

Popek, a specialist in data 
security, brought computer 
science graduate students 
with him from UCLA to found 
Locus Computing. The com¬ 
pany's products center on the 
idea of network transparency. 
They quickly learned there is 
transparency and transpar¬ 
ency; that is, some parts of 
achieving this Holy Grail of 
transparency were easy, while 
some were not. 

Other groups have at¬ 
tempted to achieve this ideal, 
with varying amounts of suc¬ 
cess. One major military proj¬ 
ect, the National Software 
Works, aimed to provide 
transparency over the ARPA- 
net, but that project was ter¬ 
minated. “It wasn't even 
declared a success," Popek 
said. 

Locus has decided not to 
market its version of Unix 
singlehandedly but instead has 
approached original equipment 
manufacturers (OEMs) with the 
lure of a non-exclusive market¬ 
ing agreement. This method, 
Popek said, gets Locus out of 
two sticky ends of the software 

business—and allows the firm 
to concentrate on being a soft¬ 
ware house. 

The company took a 
similar stand with its other 
major product, the PC-Bridge, 
another package centered on 
transparency. The version of 
the PC-Bridge that AT&T is mar¬ 
keting permits IBM-PC users to 
access Unix files on the AT&T 
3B computers as though the 
files were another PC-DOwS disk 
drive. Locus is reputedly 
working on other versions of 
the PC-Bridge for other ven¬ 
dors, though no names are cur¬ 
rently forthcoming. 

As for the Locus product, 
no vendor names had been an¬ 
nounced for it at this writing. 
AT&T, the company's only an¬ 
nounced vendor to date, would 
seem an obvious choice. All 
that the firm would say is that 
news on a Locus vendor ought 
to be available by October 
1984. 

Popek is sure that his com¬ 
pany's product fulfills a clear 
and barely explored niche in 
the market, a niche that must 
be exploited if distributed 
computing is to succeed. He 
asked rhetorically: “Where are 
those distributed applications 
going to come from? Are we 
going to build them anew? Are 
these the IBM 360 days all over 
again? Or are we going to 
recycle existing software? 

“It's clear, either you're 
going to run existing single¬ 
machine programs in a dis¬ 
tributed environment, or 
distributed computing is not 
going to happen very rapidly." 
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THE 

LOCUS 
BRIDGE 

Locus' interface bridges the gap between PCs and 
mainframesy and between MS-DOS and Unix, This 
LAN punches through the data and price barriers. 

Want to run a spread¬ 
sheet, report generator, 
or color graphics package 

13 1 ni^/Aix vvii>ioi with data from your 
Unix file system? Want your per¬ 
sonal computers to share data with¬ 
out swapping floppies back and 
forth? Want to run twice as many vi 
tasks without bogging down your 
Unix system? Locus Computing 
Corp. 's PC Bridge may be for you. 

This software package allows 
MS-DOS personal computers 
to share data directly with a 
mainframe host or hosts across a 
local-area network (LAN). The prod¬ 
uct’s unique aspect is that the per¬ 
sonal computer—and the system 
utilities and applications programs 
that run on it—treat the Unix sys¬ 
tem host as one big disk drive, even 
though the connection to it is 
through an Ethernet, Omninet, or 
RS-232 port. Off-the-shelf PC 

applications—like Lotus 1-2-3, 
dBASE II, and WordStar—run 
handily, loading from the Unix sys¬ 
tem or from a floppy, taking data 
across the LAN, and using the MS- 
DOS system calls to create, destroy, 
or update files on the host. 

The PC Bridge is divided into 
four main parts. First, there is a pro¬ 
gram the PC user must run to make 
a connection to a host system. This 
program, called Bridge, asks for 
user ID and password, gives a menu 
of host systems available, and logs- 
in to the host system selected. The 
session will then have whatever re¬ 
strictions the user would have if he 
logged-in directly—this isn’t a back 
door by which PC users become su¬ 
perusers. Bridge is network depen¬ 
dent, and a new version must be 
written for each configuration. 

Bridge establishes a connection 
to the Bridge Server running on the 
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host. The Bridge Server is about 
30K of reentrant code that 
translates and performs I/O requests 
from the PC. It does the Unix sys¬ 
tem calls to implement I/O and per¬ 
forms other functions required by 
the interface. For example, the 
Bridge Server hashes Unix file 
names—even those that won’t fit 
into the more rigid MS-DOS format- 
—into unique MS-DOS names. The 
Bridge Server can also run a filter to 
transparently convert Unix text 
lines (ending with linefeed) into MS- 
DOS text lines (ending with carriage 
return and linefeed). 

The I/O requests from the PC 
come from the Bridge Handler. This 
program takes up about 17K and 
runs essentially between the appli¬ 
cation or utility and the operating 
system on the PC. The Bridge Hand¬ 
ler examines each OS call from the 
application, acting on those that con¬ 
cern the host and passing the rest on 
to MS-DOS. In this way, the applica¬ 
tion program can, for example, copy 
a file from the host to a floppy, or 
vice versa, without having to know 
that it isn’t a completely local opera¬ 
tion. 

A TERMINAL EMULATOR 

The fourth part is a terminal 
emulator, which runs through 

the LAN port. As a result, some 
screen I/O can be blocked, speeding 
up activities like scrolling in an 
editor, graphics screen refresh, or 
anything else that requires redraw¬ 
ing a large portion of the entire 
screen. Because the data is sent 
blocked, only one interrupt per 
screenful is required, and load on 
the host is substantially reduced 
compared to running the same tasks 
on conventional terminals. 

The PC Bridge is only available 
for non-exclusive OEM licensing, so 

pricing is not yet known. At this 
writing, the first licensee has not yet 
announced their end-user price 
—but when AT&T does announce it, 
you’ll probably hear about it. 

The potential audience for this 
package seems large and varied. In 
the commercial environment, the 
businessman who wants to run a 
spreadsheet or report generator on 
corporate financial data can read the 
system files. He can also develop an 
interpreted BASIC program to do cal¬ 
culations or graphing since any lan¬ 
guage that the PC can compile or 
interpret—including LISP, PILOT, 
LOGO, C, PROLOG, Ada, and many 
others—can process data from the 
Unix host. 

It could also be a good environ¬ 
ment for MS-DOS software develop¬ 
ment, given cross-assembler 
support on the host. Multiple 
programmers, talking to the host 
through the terminal emulator, could 
work on various modules of a major 
program product and the version 
control problems that would arise if 
all were on separate PCs would be 
handled automatically. It would still 
be easy to test the programs: get 
out of the terminal emulator and 
download the latest version from the 
host system. 

The transparency of the sys¬ 
tem and the unrestricted access to 
the files one is authorized to use 
yield several benefits. PC users 
don’t have to learn anything about 
Unix to use the Unix file system, so 
they can concentrate on the 
idiosyncrasies of the MS-DOS and 
whatever application program they 
choose. The PC program gets the 
latest information from the 
mainframe without requiring any 
programmer intervention to produce 
floppies with the necessary data and 
without the time lag such a process 
would demand. PCs can share data 

The bridge makes the 

Unix file system 

transparent so users only 

have to deal with the 

idiosyncrasies of MS- 

DOS. 
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REVIEW 

without moving floppy disks around; 
the file to be shared is placed on the 
host, and each PC may have access. 

MINIMIZING BACKUP 
PROBLEMS 

Backup problems—the bane of 
PC users—may be minimized if 

all data is placed on the host system. 
The system manager could back up 
everybody’s files simply by backing 
up one disk pack. Security problems 
could be addressed by centralizing 
the PC data in the computer room, 
where access can be restricted. 

Using the terminal emulator, in 
some modes, results in less load on 
the host—enough to effectively 
double the maximum number of vi 
users. This doubling has the advan¬ 
tage of making the most of the hard¬ 
ware already in place, although it 
naturally won’t be any help if the 
host is CPU bound rather than I/O 

bound. PCs on the system can be 
minimally configured with a single 

floppy drive rather than the hard 
disk of the XT. This cuts the price of 
a PC almost in half. 

Locus officials demonstrated 
the product for me at their offices in 
Santa Monica, Calif. It certainly ap¬ 
pears to do what it was designed to 
do. I saw it working with an off-the- 
shelf version of Lotus 1-2-3. That 
program has a data management 
menu designed to insulate users 
from the vagaries of MS-DOS, allow¬ 
ing them to delete or create files 
with a few keystrokes. With “drive 
D” (the Unix host—an AT&T pro¬ 
cessor) as the attentive drive, 1-2-3 
performed the same function in the 
same way—with Unix files! Users 
never need to know what their cur¬ 
rent directory is; their only concern 
is with their current drive. 

I also saw WordStar running, 
saving text files to the Unix system. 
This suggests that a user could 
prepare a document on his home PC, 

bring it in to work, and store it on 
the host, where it would be available 

to all. dBASE II also runs well, cer¬ 
tainly quicker than on a floppy-based 
system. These three very popular 
PC programs convinced me that the 
interface really is transparent. 

Performance is quite good. PC 
programs downloaded from the host 
load noticeably quicker than from a 
local floppy, and somewhat quicker 
than from a local hard disk. Pro¬ 
grams that use a lot of disk I/O run 
better through the interface than to 
a local disk because of the greater 
speed of the big disk drives on the 
host. There’s no particular differ¬ 
ence in running a computation¬ 
intensive PC task since that’s all local 
processing. 

The performance impact on the 
host is no more than having that 
many users logged in, and usually 
less, since the typical PC user- 
—using the standard interface and 
not the terminal emulator—won't be 
compiling or kicking off CPU- 

-intensive programs. The terminal 
emulator, as explained above, can 
actually lighten the load on the host 
processor, at least in comparison to 
dumb-terminal sessions. 

I have only two complaints 
about this product. First, even 
though all the MS-DOS commands 
and programs may be stored on the 
host, and none of it has to be 
brought in locally, you still can’t run 
an entirely disk-less PC workstation. 
A floppy disk is still required to run 
Bridge because you can’t download 
anything until after Bridge has been 
run. Second, the product is so far 
only available through AT&T, and 
only for their hardware as host. 
Other OEMs ought to check this 
package out. □ 

Alan Winston is a freelance writer and 
full-time programmer!analyst who has 
been interested in the Unix system for 
several years. 

LOCUS PC INTERFACE SPECIFICATIONS 

HOST PC 

Memory 30K (re-entrant code) 17K on each PC 

Operating 
System 

Unix or Locus 
(distributed Unix) 

MS-DOS or PC-DOS, 

Version 2 or later 

Hardware To buy from AT&T, a 3B 
series processor. For 
other OEMs, anything 
that runs the Unix 
system and has an 
Omninet or Ethernet 
connector or an RS-232 

communications 
processor. 

IBM or IBM-compatible 
8086-based personal 
computer with Omninet, 
Ethernet, or RS-232 port. 
ATT’s Olivetti PC will 
support this product. 
One floppy drive is 
required. 

Price From AT&T: to be 
determined. 
From Locus: negotiable 

VOLUME 1. NUMBER 6 1984 UNIX/WORLI) 91 



JOURNAL 

^AH About 
Device Drivers 

BY RIK FARROW 

The owner of a Unix micro 
has discovered a marvelous 
hard-disk system that in- 

iHHiH eludes its own tape¬ 
streaming backup. The customer 
representative explains that the 
desired hard-disk system is compati¬ 
ble with the present system; 
however, the Unix operating system 
will need to be changed before the 
hard disk and backup system can be 
integrated. The customer rep ex¬ 
plains that this will cost about $5,000 
and that the end-user cannot make 
the changes himself. 

What’s missing from the Unix kernel when you add 
a new piece of hardware? The device driver—the part 
of the kernel that knows about your hardware. 

This scenario is not unique to 
Unix systems and is familiar to al¬ 
most everyone who wants to add 
anything more complicated than a 
serial printer to their computer sys¬ 
tem. Most operating systems can be 
easily changed to add additional 
hardware, and the Unbe system is no 
exception. But the Unix kernel itself 
must be modified. This means that 
the owner must have access to the 
necessary Unix source code, and ac¬ 
cess to the required code depends 
on the type of license the owner has. 

No matter what version of the 
Unix operating system you use, 
there are three ways you can be li¬ 
censed: binary, configuration, and 
source. The most common of these 
is the binary, or object, license. Bi¬ 
nary licensees get all the programs 
and tools that are included with their 
version of the Unix system. What 
the licensee does not get is the 
source and linkable object files that 
are necessary for changing the Unix 
kernel. Binary licensees are out of 
luck if they want to add some new 
hardware, unless a kernel that has 
been changed to accept the hard¬ 
ware is available. 

Systems that come with 
configuration licenses include a 
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directory containing the source and 
object fies necessary for changing 
your system to accept your new 
hardware. Typically, this directory 
is called /usr/src/sys. You 
know that you have the 
configuration license if you have this 
directory. 

Source licensees are few and 
far between because source licenses 
are both expensive and restricted. 
They cost about $50,000, compared 
to around $1,000 for a binary 
license. Source licensees have the 
source (the uncompiled programs) 
for not only the kernel, but for every 
program and tool included with the 
Unix system. You must sign nondis¬ 
closure agreements before you can 
even look at any source programs. 
Usually, only software houses and 
universities (who get special price 
treatment fi-om AT&T) can afford the 
source licenses. 

Some Unix distributors have 
eliminated the limited binary 
licenses and sell only configuration 
licenses. For example, the Unix sys¬ 
tem for the IBM PC (PC/IX by Inter¬ 
active Systems) and UniSoft’s 
System V Unix include the files nec¬ 
essary for adding new hardware. If 
this is actually the beginning of a 
trend, then most future Unix sys¬ 
tems will be reconfigurable. 

DEVICE DRIVERS 

hat’s missing from the Unix 
kernel when you add a new 

piece of hardware is the device 
driver, which is the part of the ker¬ 
nel that knows about your hardware. 
This hardware, such as your hard 
disk or modem, looks like several 
memory (or I/O) addresses to the 
kernel. Device drivers control your 
devices (hard disks, modems, print¬ 
ers, etc.) by reading from and 
writing to these memory addresses. 

The device driver controls the 
device by writing to memory ad¬ 
dresses. After a command has been 
written to memory, it is converted 

into electrical signals that are sent to 
the device. The device may respond 
by returning other signals, which are 
converted into information stored in 
memory. The device driver needs to 
know how to interpret this informa¬ 
tion (and what commands to send) to 
operate the device properly. 

You may be wondering if you’ve 
ever seen a device driver. Probably 
not, but you have certainly experi¬ 
enced the effects of them. You’ve all 
worked with the Unbc system, en¬ 
tering your lines of commands to the 
shell. A device driver is activated 
every time you type a character. 

Suppose you’ve just typed the 
letter c. The byte representing c 
travels through wires into your com¬ 
puter. The letter itself is stored in a 
memory address, another memory 
address is changed to show that a 
character has been received, and a 
signal is sent to the processor. The 
device driver is activated by this sig¬ 
nal, and it collects the character 
from the memory address and 
passes it to the kernel. 

The kernel stores the character 
in a list of input characters, adds it to 
another list for characters to be 
echoed back to you, and resumes 
working on whatever program was 
interrupted by your keypress. An¬ 
other part of the device driver is ac¬ 
tivated every time the system is 
ready to send you the character, un¬ 
til finally (several milliseconds later) 
you see the character you typed. 

Something very important has 
happened in our example. Please 
notice that it’s the action of typing a 
key or the terminal being ready that 
activates the device driver. The 
device driver doesn’t wait for a char¬ 
acter to be typed; rather, it is ac¬ 
tuated by typing a letter. I’ll talk 
more about his later. 

DEVICE TYPES IN UNIX 

The Unbc system treats hard¬ 
ware as two totally different 

types; block and character. Charac- 

The kernel can’t protect 
you from changes that 
you introduce to it. 

ter devices receive and transmit 
single characters, which, for exam¬ 
ple, may be part of a burst of charac¬ 
ters refreshing your display while 
using an editor. But the important 
thing is that the unit of information is 
a single character. Terminals, print¬ 
ers, and modems are all character 
devices. 

Block devices deal exclusively 
in block-sized chunks of characters. 
The block size corresponds to the 
size of sectors used in disks, such as 
512 or 1024 bytes (and occasionally 
larger). Block devices don't transfer 
single characters but rather transfer 
information a block at a time. Thus, 
to change a single character in a file, 
the sector containing the character 
is transferred into memory, the 
character is changed, and the sector 
is written back to the disk. 

The distinction between the 
two device classes is simple: Char¬ 
acter devices deal with one charac¬ 
ter at a time, while block devices 
transfer block-sized groups of 
characters. 

Both block and character 
device drivers need memory for 
temporary storage of data. Memory 
used for data waiting to be used is 
called a buffer. The Unbc kernel pro¬ 
gram provides special functions that 
manage the buffering of data. 

In the above example, I men¬ 
tioned that the received characters 
are passed to the kernel by a device 
driver. The kernel program main¬ 
tains lists of characters that have 
been received until they are called 
for by a user program. The kernel 
also has lists of characters to be out¬ 
put that have been written by user 
programs. These character lists are 
called clists. 

A different buffering technique 
is used for block devices. The Unix 
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kernel maintains a collection of 
block“Sized memory areas (known 
as block buffers), which are used by 
the device drivers during block 
reading and writing. Thus, several 
read/write requests from the same 
disk block may be performed with¬ 
out accessing the disk more than 
once since the copy in memory can 
be used. This buffering technique is 
known as caching. 

The kernel program’s buffering 
mechanisms save device drivers 
from having to handle their own buf¬ 
fer management. At first glance 
these mechanisms may seem com¬ 
plicated, but, since they do much of 
the work involved in device han¬ 
dling, they make writing device 
drivers easier. They also provide 
the unified approach to buffering that 
is characteristic of the Unix system. 

There is a third class of device 
called a raw device, which is actually 
a special kind of block de\dce. Raw 
device drivers transfer blocks di¬ 
rectly between the disk and a user 
program, bypassing the kernel’s 
block-buffers. Raw devices are used 
to speed up disk-intensive system 
operations like fsck, the file sys¬ 
tem check program. 

THE HOOKS INTO DEVICE 
DRIVERS 

In the Unix kernel are two tables 
known as switch tables that list 

functions available in the various 
device drivers. One table lists the 
device driver functions for character 
devices, while the other table lists 
the functions for block devices. 
There is a line (actually a C 
structure) in these tables for each 
device driver. Figure 1 simulates 
such a table for character devices. 

The kernel accesses a device 
driver by referring to the desired 
function in the line entry for the 
device. Each line in the table is 
identified to the kernel by the major 
device number. For example, major 
device number 2 refers to the line 
for the modem device driver in Fig¬ 
ure 1. Major device numbers start at 
0 for both the character and the 
block device switch tables. 

You can see examples of major 
device numbers by making a long 
listing of the device directory, /dev 
(see F'igure 2). The first letter in the 
long listing shows whether the 
device is block (b) or character (c). 
The major and minor device num¬ 

bers are listed before the date. In 
this figure the major device numbers 
are zero (0). Note that multiple 
entries in the device directory with 
the same major device number and 
type (block or character) use the 
same device driver. 

Immediately following the 
major device number comes the 
minor device number, which is used 
by the device driver only. Most of¬ 
ten, the minor device number 
selects one of several similar 
devices. In Figure 2, for example, 
the minor device numbers show dif¬ 
ferent terminal ports, ttya, ttyb, 
and ttyc. 

Another reason for the minor 
device number is to communicate in¬ 
formation to the device driver. One 
bit of a minor device number might 
be used to signal to the device driver 
whether a floppy disk is expected to 
be single- or double-sided, while the 
other bits might specify which drive 
to actuate. 

THE MOST DIFFICULT 
ASPECT 

Now we have mentioned most 
aspects of device drivers in the 

Unbc system. Perhaps, writing a 
device driver doesn’t look that 
difficult. But we have yet to mention 
the most difficult aspect of device 
drivers, which we’ll soon get to. 

There are three main reasons 
why writing device drivers is 
difficult. First, you are adding un¬ 
tested software to the kernel. The 
kernel normally protects you from 
making mistakes that can bring the 
system crashing down. User pro¬ 
grams can’t make changes to the 
kernel that will cause problems. 

But the kernel can’t protect you 
from changes that you introduce to 
it. A serious error in writing the 
driver or editing the device switch 
table can keep the kernel fi'om being 
loaded successfully. This means that 
you can’t even run your modified 
kernel to see what’s wrong. 

FIGURE 1: CHARACTER DEVICE TABLE 

ttyopen ttyclose ttyread ttywrite ttymode 0, tenninals 
clkopen clicclose clkread clkwrite elkmode 1, clock 
mdmopen mdmclose nidmread mdmwrite mdmmode - 2, modem 

function names 
major device number 

device name 

FIGURE 2: LONG DIRECTORY LISTING FOR /dev/tty 
(TERMINAL) DEVICES 

erw. 2 root 0, 0 Jun 14 1984 
/dev/ttya 
erw-rw-rw- 1 rik 0, 1 Jun 14 1984 
/dev/ttyb 
erw-rw-rw- 1 becca 0, 2 Jun 12 1984 
/dev/ttyc 
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Second, hardware devices 
themselves are tricky to handle. 
The device driver must send the 
correct commands in the proper se¬ 
quence at the proper time to the 
device, or nothing will work. The 
device driver code must also be able 
to handle any error condition that 
might occur while interacting with 
the device. If either the commands 
or error conditions are handled in¬ 
correctly, you may have a device 
driver that works part of the time 
and that might even crash the 
system. 

INTERRUPTS 

Third, and most difficult, are in¬ 
terrupts. Recall our discussion 

of the character device driver exam¬ 
ple for a terminal. Two parts of the 
device driver get activated each 
time you type a key at your termi¬ 
nal: a part that handles character 
reception and a part that sends 
(echoes) the character back to the 
screen. 

While the CPU follows program 
instructions in a step-by-step way, 
characters are typed asynchro¬ 
nously with a randomness associ¬ 
ated with living organisms. Other 
delays, for example, between the in¬ 
itiation of a disk operation and its 
completion, or between printing one 
character and the next, are not coor¬ 
dinated with the orderly operation of 
the CPU. 

The hardware signal that 
notifies the CPU of real-world 
events, like key pressing, is called 
an interrupt. As you can see from 
our example, an interrupt may occur 
at any time. It is aptly named be¬ 
cause the interrupt forces the cur¬ 
rently executing program to be 
interrupted. 

I’ll try to make things clearer 
with a simple example. Suppose you 
are using an editor on your Unix sys¬ 
tem. Every time the editor program 
needs a response from you, it re¬ 
quests that the kernel give it the 

next character that you press. Un¬ 
less you have already responded by 
typing ahead, the kernel notes your 
request and starts some other 
user’s program. 

The other user’s program is in¬ 
terrupted when a key is pressed. 
The interrupt signal activates the in¬ 
terrupt handler, which collects the 
character. The user’s program con¬ 
tinues until the kernel restarts your 
editor program and gives it the re¬ 
quested character. In this example, 
when you pressed a key, your editor 
program wasn’t even running; some 
other program was. 

Interrupt handlers are difficult 
to write because the program 
serviced by the interrupt may not 
even be running at the time the in¬ 
terrupt occurs. The programmer 
must always keep in mind that, 
when the handler is called via the 
interrupt, nothing is known about 
the program currently running. The 
interrupt handler must act like a 
stalking Indian, performing its work 
unseen and leaving no traces behind. 

They must also be swift. Inter¬ 
rupt handlers, particularly terminal 
device handlers, make up some of 
the most often used parts of the ker¬ 
nel code. Poorly written interrupt 
handlers seriously impair system 
performance. The difference be¬ 
tween a good or bad implementation 
of the Unix operating system is of¬ 
ten related to the quality of the 
device drivers and their interrupt 
handlers. 

As if this wasn’t bad enough, 
interrupt-driven software is more 
difficult to debug. The random na¬ 
ture of interrupts makes them hard 
to capture using ordinary debugging 
techniques. Sometimes, for exam¬ 
ple, an interrupt may work fine be¬ 
cause printing a debugging string 
will add enough delay to make the 
interrupt work properly. Of course, 
as soon as the debugging statement 
(or debugging trap) is removed, the 
interrupt handler fails again. 

WRITING THE DEVICE 
DRIVER 

Most device drivers are written 
by companies that transport 

(or port) the Urdx system or that 
perhaps write their own variation of 
the Unix system. Porting the Unix 
system to a new machine requires 
compilation of the source code for 
the Unix system into the machine’s 
native (assembly) language and 
writing any necessary device 
drivers. The term porting itself 
refers to downloading (serial port to 
port copying) of the translated Unix 
system, complete with device 
drivers, to the target machine. 

Once the C compiler has been 
written for a particular processor, 
the main task left for the porting 
company is to write the memory 
management code and the device 
drivers. This is why porting com¬ 
panies soon become experts at 
writing device drivers. 

Device drivers are written by 
system programmers with C lan¬ 
guage and Unbc system experience. 
In some ways, it’s easier to add 
device drivers to the Unix system 
than to some other operating sys¬ 
tems. The interface (the device 
switch tables) between the device 
driver and the rest of the kernel is 
clearly defined, and the kernel pro¬ 
vides functions that do much of the 
work. 

Some changes to a device 
driver may be made by someone, 
such as a system administrator, who 
doesn’t know how to write a device 
driver. For example, Unix systems 
that have only one hard disk divide 
the disk into at least two parts: a 
root and a swap device. This divi¬ 
sion, called a partition, is defined by 
the software of device driver, not in 
disk hardware. 

The system administrator can 
change the partitions of a hard disk 
by editing a configuration file that is 
part of the device driver. Then a 

Continued on page 117 

UNIX/WOKLD 95 VOLUME 1. NUMBER 6 1984 



Read 
SupmniciD 
NewsfletteiL. 

••• written b7 the 
folks who invented 

the term! 

“I have very much enjoyed 
my subscription to 

Supermicro. ” 
—Bill Gates, Chairman 

Microsoft Corp. 

Now in its third year, Supermicro cov¬ 
ers and analyzes technical, market, and 
business developments relating to sys¬ 
tems based on such 16/32 bit MPUs 
as the Motorola 68000—the systems 
that are today the most popular UNIX 
environments. 

For your FREE sample issue, call 
or write today: 

“Supermicro keeps me 
abreast of the most 
important developments in 
our business. ” 
—Norman F. Kelley, 
Vice President 
Altos Computer Systems 

ITOM International Co. 
POB 1415 
Los Altos, CA 94022 
Tel. 415/948-4516 

Supermicro is published approximately monthly. A subscription is at least 12 issues. Single copy rate: $350; five copies. $450. International orders must be prepaid, using domestic US 
check or direct US funds transfer. Contact ITOM for details. 

Please circle Ad No. 22 on inquiry card. 



TRAINING 

USER SPOTLIGHT 

SOFTWARE 
TOOLS USERS 
GROUP 
BY DEBORAH K. SCHERRER 

In 1976, when the Unix philoso¬ 
phy had yet to reach beyond a 
dozen or so universities, Brian 

■Mi Keminghan and P. J. Plauger, 
both with Bell Labs backgrounds, 
produced their now famous little 
book Software Tools. The book's 
original purpose was to teach good 
programming practices through the 
examination of carefully written 
codes that were clean, efficient, 
easy to read, and easy to modify. As 
examples, the authors chose pared- 
down versions of the Unix utilities 
they had come to rely on, rewritten 
in a system-independent manner. 
The book, along with a magnetic 
tape containing the programs, 
became an immediate best seller. 

As users began to experiment 
with and enhance the programs, 
they realized that the tools offered 
more than simply a useful set of 
utility programs. Researchers, 
primarily at Lawrence Berkeley 
Laboratory, expanded the original 
package to include a powerful sub¬ 
routine library, a Unix-like shell, and 
many more of the Unix utilities. 

By providing all three levels of 
a user interface—command inter¬ 
preter, utilities, and programming 
library—the tools could offer the 
functionality of the Unbc system in 
conjunction with virtually any oper¬ 
ating system. The enhanced pack¬ 
age was widely distributed and 
implemented on a diverse assort¬ 
ment of machines, ranging from 
Grays to micros. 

The result has been the availa¬ 
bility of Unix system capabilities on a 

large number of non-Unix system 
machines and, perhaps more impor¬ 
tantly, a consistent user interface 
across many different systems. This 
consistent interface is the key not 
only to being able to move programs 
from system to system without 
change, but also to move users be¬ 
tween systems without costly 
retraining. This emphasis on making 
people portable, as well as their 
code, differentiates the Software 
Tools movement from other vendor 
or operating system-dependent 
projects. 

Aside from its consistency with 
the Unix interface, the tools package 
became widely popular for two 
major reasons. First, portability- 
—the package could be imple¬ 
mented on virtually any operating 
system. This portability was 
achieved by using a programming 
language available on nearly all ma¬ 
chines and by isolating system in¬ 
dependencies into ''primitive" 
functions calls that must be imple¬ 
mented separately for each different 
system. 

Second, since the source for 
most of the tools originated from 
government-funded laboratories or 
universities, it was public domain, 
and users did not have to pay the 
high price typically charged for prod¬ 
ucts built upon many, many years of 
effort. 

The need for co-ordination and 
co-operation among implementors 
and users of the tools led to the 
formation of the Software Tools 
User Group (STUG), originating at 
Lawrence Berkeley Laboratory and 
initially funded by the Department of 
Energy. 

THE GROUP^S FUNCTIONS 

Since its inception in 1978, the 
group has become an interna¬ 

tional body performing the following 

functions: (1) establishing and 
publishing standards for the 
primitives and utilities; (2) collecting 
and evaluating new utilities, en¬ 
hancements, and variants; (3) hold¬ 
ing semi-annual meetings in 
conjunction with the USENIX Urdx 
users group; (4) publishing a 
newsletter and software catalogue; 
(5) collecting and distributing infor¬ 
mation on current developments to 
avoid duplication of effort; (6) dis¬ 
tributing tapes containing collections 
of utilities from different sides, both 
those standardized upon and those 
available for experimentation and 
evaluation. 

The Software Tools package 
represents a unique compromise be¬ 
tween the desire for user control 
and the need for vendor support. 
The Software Tools Group collects 
and distributes new utilities and en¬ 
hancements early in their develop¬ 
ment phase. This allows users to 
experiment with new ideas, incorpo¬ 
rating valuable ones into their own 
projects and rejecting those that 
prove unportable or undesirable. 

Utilities and enhancements that 
receive popular support are eventu¬ 
ally incorporated into the STUG stan¬ 
dards. Thus, the standards are 
always based on ideas tested and 
proven by the user community, 
rather than on newly designed prod¬ 
ucts or untested concepts. And the 
users generally have access to the 
(high-level) source code, allowing 
for tailoring to individual needs. 

On the other hand, though, 
much of the tools source is public 
domain, the primitives (that is, 
machine-dependent portions of a li¬ 
brary, which form the backbone of 
the system interface) are often ven¬ 
dor developed, licensed, and sup¬ 
ported. To handle issues of 
portability and implementability of 
different systems, STUG supports an 
implementors group consisting of 
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representatives from industry and 
institutions with an interest in the 
package's future. This group care¬ 
fully evaluates changes and exten¬ 
sions before vendors incorporate 
them into the supported primitive 
sets. 

STUG conferences are the pri¬ 
mary forum for exchanging new 
ideas and co-ordinating development 
of new projects. Because the 
meetings are held in conjunction 
with the USENIX conferences, ad¬ 
vances in the Unix community can 

quickly be examined and evaluated 
for possible inclusion in the tools 
community. The Unix system com¬ 
munity, in turn, benefits from the 
discussions on portability and user 
interface methodology addressed by 
tools researchers. 

As with the Unix system , the 
original utilities were primarily ori¬ 
ented toward program develop¬ 
ment. However, the tools approach 
is applicable to many software proj¬ 
ects. Among those of current inter¬ 
est to STUG researchers are 

networking, electronic mail systems 
between heterogeneous systems, 
experimental shells and high-level 
user interfaces, data management, 
word processing, and data analysis 
packages. 

The widespread availability of 
the Software Tools package has 
given many users their first intro¬ 
duction to the Unix system environ¬ 
ment. The compatibility of the 
package with the local operating sys¬ 
tem encourages experimentation 
and learning of the new “world 
view" without the traditional 
difficulties in introducing and moving 
to a completely new system. 

Many early tool users became 
enamored of the Unix environment 
and have subsequently moved to it. 
For those whose needs require that 
they remain with non-Unix systems, 
the tools can still provide the 
elegance and functionality of the 
Urdx environment while also provid¬ 
ing a consistent interface across sys¬ 
tems from micros to mainframes. □ 

While a research computer scientist at 
Lawrence Berkeley Laboratory, Deborah 
K, Scherrer was one of the original re¬ 
searchers to experiment with the software 
tools concept She founded the Software 
Tools User Group, serving as its co¬ 
ordinator for four years, and is a contrib¬ 
uting editor to unix/world Magazine. 
Ms. Scherrer is currently a computer 
scientist for ML Xinu and is president of 
Carousel MicroTools, Inc. 

For Software Tools Users Group 
membership and service informa¬ 
tion, write: 
Software Tools Users Group 
1259 El Camino Real 
P.O. Box 242 
Menlo Park, CA 94025 

EVALUATING 
UNIX /XENIX 

SYSTEMS? 
FREE 

BENCHMARK MANUAL 
X FROM 

AIM TECHNOLOGY 
California 

(800) 672-3470 x:815 
All Other Areeis 

(800) 538-8157 x:815 
4655 Old Ironsides Drive 

Suite 390 
Santa Clara, CA 95054 

(408) 727-3711 

‘UNIX is a tra(jemark of Bell Laboratories 
“XENIX is a trademark of Microsoft Corporation 
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WE’RE 
MOVING 
ON UP! 

You can find us 
at our new 

location: 

UNIX WORLD 
Magazine 

Tech Valley Publishing 
444 Castro Street 

12th Floor 
Mountain View, CA 

94041 

Telephone us at 
415/964-0900. 

_MARKETPLACE_ 
CAREER OPPORTUNITI E S 

Readers who have computer merchan¬ 
dise or services to sell, buy, or trade and 
who want to be included as a classified 
advertiser in UNIXAVORLD Magazine 
should write to: Tech Valley Publishing, 
444 Castro St., Suite 1220, Mountain 
View, CA 94041, or call 415/964-0900. 
The rate for the classified section is $12 
per line. The deadline for ads is the first 
of the month prior to publication. Please 
include complete name and address in 
every ad. 

Cucumber Books — UNIX and C 
Language books. Whether you need one 
of fifty, we stock all titles. Cucumber 
Bookshop is located at 5611 Kraft Drive, 
Rockville, MD 20852, (301) 881-2722. 
Mail and phone orders. 

Dyalog APL—Today’s most productive 
application development tool for com¬ 
mercial and educational users. Imple¬ 
mented in C, it gives you the power of 
UNIX directly from within APL itself. It 
is a new generation APL plus UNIX, NC. 
Available for VAX, HP-9000, Gould, 
Zilog, Fortune, Xenbc, and Unisoft. Call 
or write to: Notation, 10Jackson St., Los 
Gatos, CA 95030. (408) 354-3274. 

WMZ Consulting Group—System 
Consultants for total implementation of 
information systems. WMZ provides 
design, implementation, training, and on¬ 
going support. We have experts in UNIX 
on staff and we are not committed to any 
software or hardware. We sell solutions 
not iron. Call (415) 945-2070, or wnte 
WMZ Consulting Group, 1483 Ashwood 
Drive, Martinez, CA 94553. 

SENIOR SYSTEMS PROGRAMMER 
—DEPT. OF PSYCHOLOGY AT NYU. 
Position involves software maintenance 
and development on several PDP-11 and 
VAX systems. Desired skills include 
thorough knowledge of UNIX, operating 
systems internal, realtime laboratory 
programming and training users. Work 
involves installing, maintaining and de¬ 
veloping scientific systems software in¬ 
cluding realtime control of experiments. 
Dr. Michael Tandy, 6 Washington PI., 
Rm. 961, New York, NY 10003. 

UNIX 
JOBS 

REGISTRY 
National registry of candi¬ 
dates and jobs in the Unix 
field. Please give us a call; 
send a resume; or request a 
free Resume Workbook & 
Career Planner. We are a 
professional employment 
firm managed by graduate 
engineers. 

800-231-5920 
P.O.Box 19949, Dept. UW 

Houston, TX 77224 
713-496-6100 

Scientific Placement, Inc. 
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THE LATEST 
FROM THE 
COMPUTER 
INDUSTRY 

DEC’S VENIX FOR 
PROFESSIONAL SERIES 

Digital Equipment Corp. (DEC) has 
announced a new Unix system- 
based operating system for its 
Professional Series of personal PDP- 
11 computers. Called Pro^Venix, it 
was specifically developed for Digital 
Equipment by VenturCom, Inc., of 
Cambridge, Mass., and will be 
marketed, distributed, and sup¬ 
ported by Digital through its 
Classified Software Program. 

Priced at $800, Pro/Venix is 
the newest addition to Digital’s Unix 
system offerings. Digital now mar¬ 
kets the Unix system on all of its 
processors, from VAX to the Profes¬ 
sional 350. Pro/Venix, like Digital’s 
Ultrix offering, is a multitasking and 
multi-user operating system based 
on Version 7 AT&T Unix and includes 
the more popular UC Berkeley Unix 
system enhancements. Pro/Venix is 
distributed with an AT&T 1 technolo¬ 
gies System V license to accom¬ 
modate upgrades to nev^er Unix 
system releases from AT&T. 

Digital is targeting Pro/Venix, 
in combination with its Professional 
350, as a Unix workstation for 
schools, laboratories, government 
agencies, and technical and commer¬ 
cial original equipment manufactur¬ 
ers (OEMs). Pro/Venix allows the 
user to run both a foreground and 
multiple background tasks simulta¬ 
neously. Any I/O or process such as 
a program compilation or disk 

backup can be run in the background 
while the user performs other tasks 
in the foreground. 

Pro/Venix takes advantage of 
the Professional’s PDP-11 processor 
and memory management hardware 
in a multi-user environment. It also 
supports both the communications 
and printer RS232 ports, to which 
any serial device, such as a modem, 
printer, or terminal, can be at¬ 
tached. Standard licensing allows for 
two users; special licensing arrange¬ 
ments are required for attaching 
more users. 

A complete software develop¬ 
ment environment is included with 
Pro/Venix, and standard languages 
include C, FORTRAN-77, Pascal (ISO 
standard), BASIC, and Assembler. 
The standard Unix system utilities, 
libraries, and system calls are in¬ 
cluded. Some extensions to Version 
7 Unix include shared data seg¬ 
ments, semaphores, and code map¬ 
ping. 

Pro/Venix requires that the 
Professional 350, which has 512 

Kbytes of memory and floating point 
adapter standard, be configured with 
a 10-Mbyte Winchester hard disk. It 
also supports the extended bit-map 
option, color and monochrome moni¬ 
tors, V'lTOO and VT52 terminals, 
LA50, la 100, and LQP02 printers, 
and the DF02 and DF03 modems. 

For more information, contact 
Digital Equipment Corp., Maynard, 
MA 01754, 617/480-4821. 

Please circle Reader Service Number 100. 

NCR ANNOUNCES NEW 
TOWER SOFTWARE 

NCR Corp. has announced 
WordMarc, a multi-user word¬ 
processing system for the NCR 

Tower 1632. Developed by Marc 
Software International, of Palo Alto, 
Calif., WordMarc is an office-grade 
word-processing system developed 
for the Unix operating system. Ter¬ 
minal and printer independent, it 
features full-screen display, a spell¬ 
ing checker, interactive spelling cor- 
rection, and the ability to 
horizontally scroll to 163 characters. 

The system also has 13 levels 
of scientific notation and mathemati¬ 
cal character and Greek character 
support for scientific applications. In 
addition, WordMarc offers the fol¬ 
lowing: the ability to interface with 
up to eight languages at one time; 
single-key functions from terminals; 
no document size limit; changeable 
menus and message formats; search 
and replace; dictionary and glossary 
creation; and automatic letter and 
address merge. 

For more information, contact 
NCR Corp., Dayton, OH 45479, 
212/599-6966. 

Please circle Reader Service Number 101. 

MORROW’S TRICEP’ 
SUPERMICRO 

Morrow, Inc., a maker of small busi¬ 
ness systems, has introduced a 
multi-user supermicro that for the 
first time brings the cost per user in 
the Unix system environment under 
$2,500. Morrow’s Tricep supports 
four to eight users running the Unix 
System V operating system on the 
16/32-bit M68000 microprocessor. 
Prices start at under $9,000 retail, 
and under $5,500 in OEM quantities. 
In addition, optional slave processor 
boards based on the 80188 CPU and 
running the MS/UOS operating sys¬ 
tem were to be added in September, 
broadening Tricep’s application 
base. 
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Tricep hardware includes the 
following: an M68000 CPU running at 
up to lOMHz, with an on-board 
M68451 memory-management unit; 
512 Kbytes of main memory 
(expandable to 2 Mbytes); an I/O 

controller with 4 RS232 serial ports 
(expandable to 8 ports); a 
Centronics-compatible parallel 
printer port; hard and floppy direct- 
memory access controllers; and 
80188-based slave processors with 
128 or 512 Kbytes of on-board dual¬ 
port RAM. All boards plug into the 
14-slot IEEE 696 (S-100) bus back¬ 
plane. 

Mass storage includes one to 
four 16- or 32-Mbyte 5 1/4-inch 
Winchester disk drives (for maxi¬ 
mum 128-Mbyte storage); an op¬ 
tional 5-Mbyte removable hard-disk 
drive; and one to four optional 1.3- 
Mbyte 8-inch floppies. 

Company officials said Tricep’s 
Unix System V port, sub-licensed 
from Unisoft Systems of Berkeley, 
is fully compatible with Bell Labs’ 
System V and that Unisoft, which 
has done more than 30 System V 
ports optimized for the 68000 chip, 
has added such enhancements as 
record-locking and IEEE floating¬ 
point capability. An optimizing C 
compiler comes with the system; 
other available languages include 
BASIC, COBOL, fortran-77, Ada, 
and Pascal. 

For more information, contact 
Morrow, Inc., 600 McCormick St., 
San Leandro, CA 94577, 415/430- 
1970. 

Please circle Reader Service Number 102. 

GOULD^S 32-BIT VIRTUAL 
MEMORY PROCESSOR 

Gould, Inc., has announced the 
PowerNode 9000, reputedly the in¬ 

dustry’s fastest 32-bit virtual- 
memory processor. Topping off 
Gould’s line of compatible Unix 
system-based distributed systems, 
the RN9000 completes the Power- 
Series family strategy that was 
started last year at the National 
Computer Conference. The PN9000 
computers offer up to 10 times the 
performance of a DEC VAX 11/780, 

Gould said. 
The unit derives its processing 

power from four architectural 
features: emitter coupled logic (ECL) 

lOK chip technology, large cache 
memory, four-state instruction 
pipeline, and a large virtual memory. 

The lOK in the PN9000 

operates on a 75-nanosecond cycle. 
Combined with a four-stage instruc¬ 
tion pipeline, this allows it to com¬ 
plete an instruction every 75 
nanoseconds after the pipeline has 
been primed. While one instruction 
is being fetched, a second is being 
de-coded, a third executed, and the 
results of a fourth instruction are 
stored away. 

The cache in the basic PN9()00 
processor includes 32 Kbytes of 
high-speed memory, the largest 
cache in any superminicomputer on 
the market today. Gould also offers 
an additional 32-Kbyte cache 
memory module as an option, for a 
total of 64 Kbytes. Because of this 

Get the bugs 
before they 
eat all of your 
productivity. 

Cdb 
C Language Source Level Debugger 
For VAX™/UNIX™Systems 

VLS 
VAX is a trademark of Digital Equipment Corp. 

UNIX is a trademark of AT&T. 

44000 Old Warm Springs Blvd. Fremont, CA 94538 (415) 490-3555 
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large cache memory and a very 
efficient cache controller, the 
PN9000 has demonstrated cache hit 

rates in the high 90 percent range. 
The PN9()00 is available in three 

basic models: the FN9005, PN9050, 
and PN9080. The PN9005 is an 
entry-level system and includes the 
CPU, 32 Kbytes of cache memory, 
and 4 Mbytes of main memory. 

The PN9()8(), the most powerful 
of the three, includes a second pro¬ 
cessor called an internal processing 
unit (IPU). Operating in parallel with 
the CPU, the IPU provides a perfor¬ 
mance boost of approximately 80 

percent without a proportional in¬ 
crease in price. 

Since the CPU and IPU have 
their own cache memories, a fully 
configured PN9080 can have a total 
of 128 Kbytes of cache memory. 
This is evenly distributed between 
the CPU and IPU. 

The PN9050 provides the same 
performance as the PN9005 except 
that it includes an extra chassis to 
accommodate an optional field- 
installable IPU. 

Optional multiply accelerators, 
which can be attached to the CPU 
and IPU, provide for fast execution of 
single- and double-precision floating¬ 
point multiply operations. 

The PN9()00 was designed to 
operate in either a stand-alone mode 
or in a distributed local-area net¬ 
work. In a stand-alone mode, the 
PN90()() supports multiprogramming 
and multiple users through local or 
remote terminals. In a distributed 
system, the PN900() acts as a pro¬ 
cessing resource that can be shared 
among multiple users accessing it 
through smaller PowerSeries 
processors. 

UTX/32, the PN9()()()’s operating 
system, is based on the Berkeley 

4.2 version of the Unix operating 
system, with selected Bell System 
V features. It supports virtual 
memory management and tightly 
coupled dual processors (that is, 
CPU/IPU combination). UTX/32, in 
conjunction with the networking 
software and database manager, 
provides all of the PN9()00 resources 
to the other network workstations. 

4T' a n s m i s s i o n Control 
Protocol/Internet Protocol (TCP/IP), 
a Defense Department standard, 
can be used by the PN9()0() to 
provide interaction within a Unix 
system-based network. Multiple in¬ 
teractive links between various 
types of Unix system-based com¬ 
puters can use a variety of physical 
communications links including Eth¬ 
ernet, RS232, and high-speed paral¬ 
lel ports. 

The PN9()00 processors are 
packaged in cabinets 55 inches high, 
68.5 inches wide, and 32.25 inches 
deep. The basic systems include the 
CPU, space for optional I/O control¬ 
lers, and up to 16 Mbytes of main 
memory. 

Prices for the PowerNode 9000 
systems start at $245,000 for the 
PN9005. The PN9050 is priced at 
$285,000, and the PN9080 at 
$385,000. 

For more information, contact 
Gould, Inc., Computer Systems 
Division, 6901 W. Sunrise Blvd., 
P.O. Box 9148, Ft. Lauderdale, FL 
33810-9148, 305/587-2900. 
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ZILOG^S SYSTEM 8000 
APPLICATION PACKAGES 
Zilog, Inc., is now offering seven 
new application software tools that 
allow users to choose from four 
major application groups 

—word processing, database man¬ 
agement, spreadsheet, and 
graphics—to run on its multi-user 
Unix-based System 8000 super¬ 
micro computer. All were previously 
available only from separate 
sources. 

Zilog is offering two spread¬ 
sheet packages: Supercomp- 
Twenty, developed by Access 
Technology, Inc., of South Natick, 
Mass.; and Multiplan, created by 
Microsoft Corp., of Bellevue, Wash. 
They are priced at $1,100 and $750, 
respectively. 

The two word-processing pro¬ 
grams now available directly from 
Zilog are Q-One from (^uadratron 
Systems, Inc., headquartered in En- 
cino, Calif.; and XED, developed by 
Computer Concepts Ltd., 
Chatsworth, Calif. They are priced 
at $695 and $1,050, respectively. 

Unify, from Unify Corp., 
Sacramento, Calif., and Informix 
database management system 
(DBMS), developed by Relational 
Database Systems, Inc., Palo Alto, 
Calif., provide a full range of DBMS 
capabilities to System 8000 users. 
They are priced at $1,995 and 
$1,695, respectively. 

Now running on the System 
8000 is DI-3000 from Precision Visu¬ 
als, Inc., Boulder, Colo., one of the 
most popular graphics packages 
available on larger minicomputer and 
mainframe systems. It consists of a 
set of sub-routine libraries that are 
called from either FORTRAN or C 
programs to create graphics on a va¬ 
riety of display terminals. It is priced 
at $2,500. 

For more information, contact 
Zilog, Inc., 1315 Dell Ave., 
Campbell, CA 95008, 408/370-8000. 

Please circle Reader Service Number 104. 
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CINCOM^S FAMILY OF 
UNIX-BASED SOFTWARE 

The Ventures Division of Cincom 
Systems, Inc., has released a new 
family of software systems known as 
CS/XTEND, designed specifically for 
Unix system-based operating en¬ 
vironments. The fully integrated 
product family includes both applica¬ 
tion development aids and end-user 
productivity tools—CS/DBX, a multi¬ 
user, shared database executive; 
CS/TMX, a terminal management ex¬ 
ecutive; CS/RMX, an end-user infor¬ 
mation retrieval management 
executive; CS/XPRESS, an interactive 
application builder for end-users; 
and CS/XPORT, a system for manag¬ 
ing databases that are distributed 
across multiple computers. 

The CS/DBX database system is 
fully compatible with Cincom’s Total 
database management system. 
Mainframe or minicomputer applica¬ 
tions that have been designed for 
use with Total can be easily ported 
to Unix systems with CS/DBX. 
Similarly, applications designed for 
use with Hewlett-Packard’s Image 
DBMS can be easily adapted for use 
with CS/DBX. 

CS/TMX offers facilities for gen¬ 
erating, coding, and maintaining CRT 
screen displays independently of 
user-written programs. A run-time 
monitor handles all of a program’s 
terminal input and output activities. 
CS/TMX dramatically reduces the 
time application programmers spend 
writing and maintaining interactive 
applications using termcap or 
other terminal handling facilities. 

CS/RMX provides relational ac¬ 
cess to the database for inquiries 
and report writing. Also imple¬ 
mented on mainframes and minicom¬ 
puters, the system allows end-users 

to retrieve information quickly and 
easily by using English-like com¬ 
mands. Data retrieved from the 
database can be displayed on a ter¬ 
minal, directed to a printed report, 
or both. 

CS/XPRESS is an interactive, in¬ 
terpretive system designed to make 
it easy for end-users to create com¬ 
plete application systems. Using this 
system, a user can interactively 
design a complete screen format and 
describe each field’s data edit char¬ 
acteristics. 

CS/XPORT provides control soft¬ 
ware to pass information from one 
computer to another. A program 
running on one computer (which 

could be a PC, Unix-based system, 
or another mini or mainframe) can 
directly access data maintained in a 
CS/DBX or Total database on another 
computer. Users can also program¬ 
matically pass data from machine to 
machine, a message at a time. 

Depending on the configuration 
of CS/XTEND and the number of 
users supported, the price ranges 
from $675 to $66,150. For more in¬ 
formation, contact Cincom’s 
Ventures Division, 2300 Montana 
Ave., Cincinnati, OH 45211, 
800/543-3010. 
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IMankind searched the world over 

for the muMuser operating system of the future. 

Then IBM® chose XENIX® for the PC AT. And the future was now 
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THE MULTIUSER, MULTITASKING PC BLOCKBUSTER “XENIX NOW!” 

STARRING VISUAL SHELL • MULTISCREEN" • MICNET • THE BERKELEY ENHANCEMENTS 

AND INTRODUCING C-MERGE AS THE MS-DOS DEVELOPMENT ENVIRONMENT 

FEATURING WORLD FAMOUS SCO TRAINING AND SUPPORT for DEALERS • END USERS • ISVs • OEMs 
AND AN INTERNATIONAL CAST OF HUNDREDS OF XENIX APPLICATIONS 
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IN BREATHTAKING SELECTABLE COLOR 
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★ MOST COMPLETE UNIX SYSTEM! 
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RELEASED FOR IBM PC XT, AT8,T PC, OTHER COMPATIBLES AND APPU® USA® 
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(408)425-7222 
TWX: 910-598-4510 SCO SACZ 

M MULTIUSER OPERATION SUGGESTED 

XENIX WILL TURN YOUR PC INTO A REAL COMPUTER 

©MCMLXXXIV The Santa Cruz Operation. Inc. 
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trademark of International Business Machines Corporation • Apple and Lisa are registered trademarks of Apple Computer, Inc. • 
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IBM^S NEW PERSONAL 
COMPUTER 
IBM has introduced a new top-of- 
the-line personal computer with 
significant performance improve¬ 
ments and an optional Xenix operat¬ 
ing system from Microsoft Corp. 

The IBM PC/AT uses advanced 
technology, including the high-speed 
Intel 80286 microprocessor, a high- 
capacity diskette drive, and ex¬ 
panded fixed-disk drive options. 

The computer delivers almost 
five times the user memory and 
more than twice the information 
storage capacity previously available 
on IBM PCs. And, in most cases, sys¬ 
tem performance is two to three 
times faster. 

The system is compatible with 
most existing IBM PC hardware and 
software. With prices starting at 
$3,995, the PC/AT is available imme¬ 
diately through IBM’s Product Cen¬ 
ters and branch sales offices 
nationwide. 

The PC/AT can be used as a 
powerful single-user system or 
shared by up to three users. Be¬ 
cause of the unit’s performance and 
storage capabilities, IBM said the 
new system is ideal for use with the 
new IBM PC Network, which enables 
customers to link up to 72 IBM PCs to 
share programs, information, and 
peripheral devices. 

The basic configuration is the 
$3,995 model, which includes 256 
Kbytes of user memory and a new 
1.2-Mbyte high-capacity diskette 
drive. The second model, priced at 
$5,795, includes 512 Kbytes of user 
memory, the 1.2-Mbyte character 
diskette drive, and a new 20-Mbyte 
fixed-disk drive. 

Both models have an 84-key 
keyboard and eight expansion slots 

for additional features, devices, and 
memory. Both can also be expanded 
with options to more than 3 Mbytes 
of user memory and up to 41.2 
Mbytes of disk storage. A 12-month 
warranty is standard. 

IBM also announced version 3.0 
of its widely used Personal Com¬ 
puter Disk Operating System 
(PC/DOS). This version has added 
functions to support the new Per¬ 
sonal Computer AT hardware and is 
compatible with all IBM PCs. 

The IBM PC Xenbc operating 
system, also announced for the 
PC/AT, enables two additional termi¬ 
nals to share the computer’s pro¬ 
cessing power. In either a multi- or 

single-user environment, IBM PC 
Xenbc allows more than one task to 
be handled at a time. For example, a 
program can be compiled while an¬ 
other is being edited. The Xenix op¬ 
erating system is priced at $395 and 
will be available in the first quarter of 
next year. 

Please circle Reader Service Number 106. 

IBM^S PC LAN 
In addition, IBM has introduced 
low-cost products that customers 
can easily tailor and install them¬ 
selves to link up to 72 IBM PCs for 
sharing information, programs. 
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+ System V; 
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messages, printers, and storage 
devices. 

The IBM PC Network connects 
IBM Personal Computers, PC/XTs, 
Portable Personal Computers, and 
PC/ATs through standard cable tele¬ 
vision coaxial cable and connection 
hardware. Specifications released by 
IBM make it possible for up to 1,000 
PCs to be linked in a professionally 
designed and installed broadband 
network. 

The IBM PC Network includes 
the IBM PC Network Adapter, an 
advanced-design feature card that 
fits in an expansion slot of an IBM 
Personal Computer system unit and 
that comes with a 9-foot cable; the 
IBM PC Network Translator 
Unit, which provides the required 
broadband frequency translation for 
an IBM PC Network and directly con¬ 
nects up to eight PCs; and IBM PC 
Network Cabling Components, in¬ 
cluding a base expander and short-, 
medium-, and long-distance cabling 
kits for connecting up to 72 PCs 
within a 1,000-foot radius of the net¬ 
work translator unit. 

IBM said in a statement of direc¬ 
tion that it will connect the IBM PC 

Network and a planned industrial 
network to its future token ring 
local-area network. 

The IBM PC Network is sched¬ 
uled to be available in October from 
selected authorized IBM PC Dealers 
and through IBM’s product centers 
and branch sales offices. 

Information is transferred 
within the network at 2 million bits 
—about 250,000 characters—per 
second. 

The IBM PC Network Technical 
Reference Manual, now available, 
includes the technical data for 
designing a custom network of up to 
1,000 PCs within a three-mile radius Please circle Ad No. 25 on inquiry card. 

Without SoftShelir 
learning to live with UNIX™ 

could be a reed trap. 
SoftShell is a convenient interface which guides you gracefully 
through UNIX. If you’re new to UNIX, or have the task of training 
new users, SoftShell simplifies its complexity. If you’re already a 
UNIX fan, you’ll love SoftShell because it augments your system. 
You’ll find yourself further exploring the great depth and ver¬ 
satility of UNIX. Available for UNIX System-Y, Berkeley 4.2 and 
IBM’s PC/IX, SoftShell is an invaluable tool for users at all levels 
of expertise. For information, contact Logical Software, Inc., 
17 Mount Auburn Street, Cambridge, MA 02138, (617) 864-0137. 
UNIX is a trademark of AT&T Bell Laboratories. 
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of a translator unit. 
In connection with the IBM PC 

Network, the company announced 
the IBM PC Network Program for 
sharing data, messages, printers, 
and other devices on the network. 
Publications provided with the pro¬ 
gram contain information needed to 
develop application programs for the 
network. 

IBM also announced the IBM PC 

Network SNA 3270 Emulation Pro¬ 
gram, which can be installed on PCs 
in the network to give them commu¬ 
nications access to a large IBM host 
computer system via the company's 
Systems Network Architecture 
communications protocol. 

An enhanced version of the IBM 

PC Disk Operating System—DOS 3.1 
—also was announced to support 
the IBM PC Network. 

The IBM PC Network Program 
and DOS 3.1 are scheduled to be 
available in the first quarter of 1985. 
The IBM PC Network SNA 3270 
Emulation Program is scheduled to 
be available in the first half of 1985. 

IBM Product Center prices are 
$695 for the IBM PC Network Adap¬ 
ter and $595 for the IBM PC Network 
Translator Unit. Each network re¬ 
quires a translator unit, and each PC 
in the network needs a network 
adapter. Prices for cabling compo¬ 
nents vary, depending on length and 
function. 

Please circle Reader Service Number 107. 

VISUAL TECHNOLOGY'S 
286-BASED MULTI-USER 
SYSTEM 
Visual Technology, Inc., has un¬ 
veiled a low-cost multi-user system 
based on the Intel 286 microproces¬ 
sor. Housed in a slim floor-standing 

enclosure, the new Visual 2000 sup¬ 
ports as many as 16 terminals under 
the Xenix operating system, 
Microsoft Corp. 's popular enhanced 
version of the Unix system. 

In a base-level configuration, 
the Visual 2000 includes 512 Kbytes 
of RAM, a 19-Mbyte Winchester 
disk, a 5 1/4-inch floppy, six RS232 
terminal ports, and a parallel printer 
port, for an end-user list price of 
$8,990. With a 40-Mbyte Winches¬ 
ter, the system is priced at $10,990. 
Substantial discounts are available to 
OEMs, system houses, and dis¬ 
tributors in quantity purchases. 

Options available for the sys¬ 
tem include a 1/4-inch streaming 
tape cartridge drive for disk backup, 
as well as expansion capabilities that 
enable the system to grow to sup¬ 
port up to 16 terminals with up to 4 
Mbytes of RAM and as many as four 
5 1/4-inch Winchesters. 

Company officials said the sys¬ 
tem is intended for a variety of appli¬ 
cations, ranging from turnkey 
systems in small businesses to 
department-level computing in 
P'ortune 1,000 organizations to soft¬ 
ware development and scientific 
computing. Customer shipments 
were slated to begin this fall. 

For more information, contact 
Visual Technology, 540 Main St., 
Tewksbury, MA 01876, 617/851- 
5000. 

Please circle Reader Service Number 108. 

NCR INTRODUCES 
TOWER-BASED OFFICE 
APPLICATION 
NCR has introduced a software pack¬ 
age for the office that has extensive 
“windowing” capabilities and that 

can handle up to 14 workstations 

with quick processing and response 
time. NCR Officeware, as the pack¬ 
age is called, is built around NCR’s 
popular Unix system-based Tower 
1632 small-business computer and 
utilizes industry-standard PCs to in¬ 
crease processing capacity, reduce 
response time, and provide personal 
computing applications. 

NCR Officeware includes seven 
integrated modules designed to ease 
user transitions from one document 
or application to another. These 
modules include: Script, a 
commercial-quality word-processing 
system; Plan, a financial planning 
tool; Forms, a data management 
facility that makes entry and 
retrieval of data possible through 
user-defined forms; Graph, which 
converts spreadsheet information 
into bar, line, and scatter graphs; 
Terminal, which allows workstations 
to operate as host application 
devices; Desk, an assortment of ap¬ 
plications for the individual user; and 
Network, a set of applications pro¬ 
viding the user with interoffice infor¬ 
mation resources. 

Multiple documents, graphs, 
and spreadsheets can be shown on 
the screens as windows that can be 
moved, changed, or filed, or they 
can be easily incorporated into the 
word-processing module. Multiple 
documents can also be worked on at 
the same time. 

E'er more information, contact 
NCR Corp., Dayton, OH 45479, 
513/445-2075. 
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CROMEMCO^S UNIX- 
BASED SUPERMICRO 
SYSTEMS 

Cromemco, Inc., of Mountain View, 
Calif., has introduced two new se¬ 
ries of Unix system-based super¬ 
microcomputers that include the 
ability to expand memory up to 16 
Mbytes of error-correcting RAM. 

The systems, the System 100 and 
System 300 series, use the Unix 
System V operating system with 
Berkeley enhancements. 

Among the extended capabili¬ 
ties and available options are an SMD 

disk controller that allows the addi¬ 
tion of up to two 600-megabyte SMD 
drives, a nine-track cartridge or 
reel-to-reel tape backup, a floating¬ 
point processor, a high-resolution 
graphics interface, and a video 
digitizer. 

The operating system, included 
in the systems at shipment, is the 
industry-standard Unix System V, 
with Berkeley enhancements, in¬ 
cluding the programs cshell, 
termcap, uucp, and vi. 

Cromemco has also included its 
proprietary Unix-like operating sys¬ 
tem, Cromix, on the system. 

Cromemco is supporting the 
new systems with a variety of other 
software products, including a C 
compiler and B-NET networking soft¬ 
ware for remote file and electronic 
mail transfers. 

List prices range from $9,995 
to $19,995. For more information, 
contact Cromemco, Inc., 280 Ber¬ 
nardo Ave., P.O. Box 7400, Moun¬ 
tain View, CA 94039, 415/964-7400. 

Please circle Reader Service Number 112. 
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JOB CUTS, VARS, 
AND THE 
OLYMPICS 

AT&T, which has reported 
lower than expected earn¬ 
ings, said that by early next 
year it will eliminate 

11,000 management and blue-collar 
jobs as the latest in a series of cost¬ 
cutting moves. Since the divestiture 
earlier this year of the local operat¬ 
ing companies, the telecommunica¬ 
tions giant has been struggling to 
adapt to the new competitive tele¬ 
communications environment and to 
control its high costs. 

AT&T has already frozen the 
wages of 114,000 management 
employees, announced plans to 
close four plants, and cut 5,000 
workers from its payroll through a 
variety of programs. These work 
force reduction plans include attri¬ 
tion, resignations, and special early 
retirement programs. 

AT&T said the cutbacks would 
be centered on the 53,000-member 
equipment maintenance and service 
operations at its Chicago-based 
AT&T Technologies. This is the un¬ 
regulated subsidiary that is serving 
as the focal point of AT&T's efforts to 
penetrate the highly competitive 
computer market. Further staff 
reductions may be announced by the 
end of the year. 

AT&T VISITS THE 
OLYMPICS 

T&T’s Electronic Messaging 
System (EMS) transmitted more 

than IV2 million messages as well as 
nearly a million additional requests 
for event results and information 
during the 1984 Summer Olympic 
games. The system was part of a 
telecommunications and information 
management network that AT&T de¬ 

signed and installed for the games. 
AT&T's Olympic Network, com¬ 

prised of computers, terminals, 
printers, telephones, and several 
hundred miles of fiber optic cable, 
served as two systems in one: EMS 
and an advanced voice communica¬ 
tions system. 

Operating with 14 AT&T 3B20S 
computers, 1,700 Teletype 5410 in¬ 
teractive terminals, and 300 high¬ 
speed printers, EMS provided daily 
Olympic event results, comprehen¬ 
sive progress reports, profiles of 
athlete performance prior to and 
during the games, electronic mail, 
bulletin boards, forms for reserving 
hotel rooms and ordering meals, and 
other similar capabilities. 

According to an AT&T spokes¬ 
man, the system exceeded projec¬ 
tions. Although officials had 
expected a maximum of 150,000 
transactions a day, the system ac¬ 
tually handled up to 196,000 transac¬ 
tions a day. Also, nearly twice the 
anticipated 50,000 people used it, 
the company said. 

AT&T's voice system handled 
nearly four million phone calls via 
7,000 special phones and more than 
20 Dimension private branch ex¬ 
change PBX switching systems. 

A custom-designed fiber optics 
digital lightwave system, manufac¬ 
tured by AT&T for Pacific Bell, linked 
all elements of AT&T's Olympic Net¬ 
work, including radio paging and in¬ 
ternational Telex services. 

AT&T SIGNS THREE VARS 

Three new value-added resellers 
(VAR's) including a 160-store 

computer retail chain, have been 
signed up for the 3B line of com¬ 
puters. The first two are System- 
house Ltd. and Computer 
Integration Associates, Inc. Both 
have agreed to pick up AT&T's entire 
line of 3B supermicros and super¬ 
minis, including the 3B2, 3B5, and 
3B20, as well as the firm's 3BNet 

local-area network, the PC Inter¬ 
face, and the AT&T Personal Com¬ 
puter. 

Systemhouse Chairman Rod 
Bryden said the AT&T 3B line of 
computers would be used for the 
firm's Unix-based office automation 
system. “We are also in the midst of 
two multimillion-dollar projects 
employing Unix system develop¬ 
ment, '' he added. 

Systemhouse Ltd. is an infor¬ 
mation systems consulting and 
software development organization 
with corporate offices in Arlington, 
Va., and Ottawa, Canada. The com¬ 
pany, with 750 employees in 15 
offices across the U.S. and Canada, 
has revenues of approximately $50 
million. 

Computer Integration As¬ 
sociates, based in Lakewood, N.J., 
is a supplier of turnkey computer 
systems throughout the U.S. The 
3B products will be used primarily in 
business accounting systems, medi¬ 
cal office management systems, 
manufacturing, and other business 
applications. The firm's president, 
Joshua Beren, said the company has 
also agreed to adapt certain com¬ 
mercially available software to oper¬ 
ate on the AT&T computers. 

The third VAR is MicroAge 
Computer Stores, Inc., based in 
Tempe, Ariz. A company spokes¬ 
person said it has signed a letter of 
intent with AT&T Information Sys¬ 
tems whereby franchises approved 
by AT&T will be authorized and 
trained to sell and service AT&T's 
3B2 line of business computer sys¬ 
tems. 

MicroAge said the 3B2 will be 
available in its stores in the fourth 
quarter of this year and that market¬ 
ing support systems are presently 
being finalized. This agreement is 
the third between the two com¬ 
panies. MicroAge already markets 
AT&T's Merlin Communications Sys¬ 
tem and the AT&T Model 6300 Per¬ 
sonal Computer. □ 
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PERFORMANCE 
VERSUS 
FUNCTIONALITY 
BY ALAN TOBEY 

In the normal life of software 
development, performance is 
usually the descendant of 

mmm functionality and not its sibling. 
That is, adding new functions to 
existing software often comes ini¬ 
tially at the cost of speed and gen¬ 
eral system performance, and only 
after the additions are fully in¬ 
tegrated and understood can perform¬ 
ance issues be addressed. The 4.1 
release of “Berkeley Unix” soft¬ 
ware, for example, was mostly a 
performance tuneup of 4.0, which 
was the original virtual-memory VAX 

Unix release. 
4.2BSD, as released by UC 

Berkeley, represented a largely suc¬ 
cessful effort to extend the frontiers 
of the Unix system into networking 
and other new areas. As could be 
expected, these extensions had 
their price in terms of initial system 
performance. 

Users have been fortunate that 
the 4.2 release included a faster file 
system that speeded many system 
functions. The overall result has 
been that 4.2BSD in general has 
been performing about as well for 
most applications as did 4.1, the ear¬ 
lier release. Some relatively CPU¬ 
intensive functions run more slowly, 
while other more disk-intensive 
functions are significantly faster. 

Now that 4.2BSD has been ini¬ 
tially absorbed by its user commu¬ 
nity, the cycle of work is swinging 
toward improving performance. Ef¬ 
forts are underway at UC Berkeley 

and at a number of academic and 
commercial sites to make the sys¬ 
tem as efficient as possible. 

CSRG IS ON THE CASE 

he Computer Systems Re¬ 
search Group (CSRG) at UC 

Berkeley, through a group headed 
by Mike Karels and Kirk McKusick, 
has now identified several areas 
where performance enhancements 
should prove beneficial. In general, 
the group’s performance tracing 
reveals that 4.2 spends 10 to 20 per¬ 
cent more time in the Unix kernel 
than does 4.1, significantly increas¬ 
ing the overhead that causes a gen¬ 
eral time-sharing system to slow 
down. This means that relatively 
less user time and relatively more 
system time is being utilized in the 
new release. 

The CSRG has also identified a 

number of performance problems 
associated with specific user pro¬ 
grams: 

(1) The mail system under 4.2 
seems to be a major culprit. On 
multi-user machines, sendmail can 
be the heaviest CPU user on the sys¬ 
tem. Its interaction with the syslog 
logging process also generates in¬ 
creased load. 

(2) The network servers that 
4.2 added to the system are ex¬ 
pensive. Since the system uses one 
daemon process for each network 
service request, the spawning of 
network processes on a multi-user 
machine adds significantly to the 
load. 

(3) A significant recent finding 
is that the time required for the use 
of pipes is longer under 4.2 since 4.2 
implements the pipe facility on top of 
the interprocess communication 
facilities that require more complex 
data structures, such as sockets. 

(4) Path name translations have 
become more expensive in 4.2BSD 
because of the addition of symbolic 
links between files and a more com¬ 
plex directory format. 

(5) Terminal multiplexor han¬ 
dling routines in 4.2BSD, although 
they included some improvements, 
were not optimized for the actual 
use levels they normally experience 
and thus contributed to increased 
overhead. 

(6) Process table management 
—largely a kernel scheduling 
operation—uses linear search tech¬ 
niques that the CSRGhas concluded 
are no longer sufficient under 4.2. 

(7) In a typical UC environment, 
processing network protocol and in¬ 
put functions seem to add 3 to 5 per¬ 
cent to the cost of overall system 
functions. 

(8) The larger memory require- 
Continued on page 113 
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merits of 4.2 generate more work 
for the paging (virtual memory man¬ 
agement) system. 

CHANGES 

n response to these and other 
problems, changes have already 

been made to the research 4.2 sys¬ 
tems at Berkeley and at some com¬ 
mercial sites. Both kernel work and 
C library improvements are being 
worked on and tested, and notable 
improvements are already being 
gained in overall system perfor¬ 
mance and in clearing the most 
notorious roadblocks. 

The obvious question is when a 
suitable set of improvements will be 
available to the 4.2BSD community 
at large. While CSRG is making no 
promises—especially about timing 

—it now seems likely that a 
''speedup kit” will be made available 
sometime next year. Rather than 
waiting longer for a subsequent for¬ 
mal BSD release (none has ever 
been promised), CSRG will make 
performance-only software available 
through a mechanism not yet deter¬ 
mined. Also, some of the additional 
performance work done at other lo¬ 
cations should make its way into the 
world via Usenix contributed- 
software releases and technical 
papers at conferences. 

The signs, then, are that 
4.2BSD is continuing on a normal 
course of software development 
—function first, then performance. 
If, as at least one guru has esti¬ 
mated, the "obvious” performance 
enhancements can add at least 25 
percent in speed and horsepower. 

4.2 will be even better positioned for 
its role as the carrier of technically 
oriented Unix in the commercial 
world. 

Autho/s note: I strongly urge 
that readers and 4.2 users not con¬ 
tact the Computer Systems Re¬ 
search Group to ask them about 
specific improvements or about 
when the "speedup kit” might be 
available. They are a research group, 
not a software-support hotline. The 
results of their work will be released 
generally when ready; talking with 
individual user sites is something 
they simply don’t have the time to 
do. □ 

Alan Tobey is marketing director of Mt 
Zinu, a Berkeley-based company 
specializing in Unix systems software. 
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TRAINING 

WIZARD’S GRABBAG 

COMMAND 
ALIASES WITH 
THE BOURNE 
SHELL 

If you’re using the Bourne shell 
supplied with Bell System V 
Release 2, you can define corn- 

mam mand aliases analogous to the 
built-in alias feature of the 
Berkeley C shell. You would use the 
new Bourne shell function definition 
feature to achieve this capability. 

For instance, Figure lA shows 
the definition for an “alias” named 
dir( ) that uses the -C option of 

1 s to display the directory listing in 
multiple columns with entries sorted 
down the columns. The catenated F 
option causes Is to supply a slash 
(/) after each directory name and to 
append an asterisk to the ordinary 
filename if it’s executable. When you 
actually use the dir() function, 
simply enter dir followed optionally 
by any number of arguments. Figure 
IB shows the equivalent C shell 
alias definition for dir. 

More than one command can be 
defined as a single function. Let’s 
say you wish to define a new func¬ 
tion, chdir(), which changes 
directories and then displays the 
pathname of the new current direc¬ 
tory. The approach to use is shown 

in Figure 2A. The individual com¬ 
mands within the braces for the 
function definition are separated 
from one another using NEWLINES 
instead of semicolons. The “>” is 
the secondary prompt (value of the 
PS2 variable). This prompt indicates 
that the shell expects further input. 
For comparison, the equivalent 
alias definition for the C shell is 
shown in Figure 2B. 

Contributed by Jon Lundell 
President of Opus Systems 
Los Altos, Calif 

DEAR SYSTEM DOCTOR 

Question: 

How does the shell run a command 
in the background? 

Answer: 

Before answering this question, let’s 
first look at how the shell executes a 
command in the foreground. 

An executing program is called 
a process, so one can refer to an 
executing shell as a shell process and 
to the executing command program 
as a command process. To appreciate 
the mechanism for executing a com¬ 
mand you need to be aware of 
several simple operations used to 
manage processes. These opera¬ 
tions are implemented by Unix sys¬ 
tem calls. 

A process can duplicate itself 
The resulting two processes are in¬ 
distinguishable, except the original 
process is identified as the parent 
process and the copy as the child 
process. The duplication is achieved 
by a fork system call. 

A process can replace itself A 
process reads a program from disk 
into memory and overwrites itself 
by using an exec system call. 

DEFINING THE dir ( ) COMMAND ALIAS: 

FIGURE lA: USING THE SYSTEM 5.2 BOURNE SHELL: 

$ dirO Is -CF $@; 

$ [] 

FIGURE IB: USING THE BERKELEY C SHELL: 

% alias dir Is -CF 

% [] 

DEFINING THE chdir ( ) COMMAND ALIAS: 

FIGURE 2A: USING THE SYSTEM 5.2 BOURNE SHELL: 

$ chdir0 { 
> cd $@ 
> pwd 

> } 
$ [] 

FIGURE 2B: USING THE BERKELEY C SHELL: 

% alias chdir 'cd \I*; pwd* 

% [] 
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HOW THE SHELL RUNS A COMMAND PROGRAM 

FIGURE 3A: EXECUTING THE COMMAND 
IN THE FOREGROUND: 

FIGURE 3B: EXECUTING THE COMMAND 
IN THE BACKGROUND: 

child 
c^\r Cl 

command 

shell 
C C/ o 

process 
►(background) 

shell 

process 
fork 

parent 

shell 
(foreground) 

A process can put itself to sleep. 
For our purposes the parent process 
can suspend its own execution and 
wait until the child process has com¬ 
pleted execution. This suspension is 
made possible by the wait system 
call. 

A process can terminate itself 
When a process is ready to stop, it 
invokes an exit system call. 

Now you can understand how 
the shell executes a program in the 
foreground. The shell process 
forks, creating an identical copy (a 
procedure sometimes called 
''spawning a child"). The resulting 
child shell executes an exec system 
call to read the program that was 
specified on the command line into 
memory and start it executing. This 
new command process overwrites 
or replaces the child shell process. 
Then the command process is the 
child of the parent shell. 

Meanwhile, the original parent 
shell has suspended its execution by 
executing a wait. The "sleeping" 
parent waits patiently for the child 
process it spawned earlier to finish. 
When the child command process 
calls exit, the parent shell is 
signaled that its child has "died." 
The parent shell process "wakes 
up" and resumes execution. The 
parent shell shows that it is ready to 
accept another request by typing a 
prompt character. These steps are 
diagrammed in Figure 3A. 

A command is run in back¬ 
ground simply by not having the par¬ 
ent shell wait for the child shell 
process to exit; that is, the parent 
shell continues execution after 
forking off the child shell process. 
The parent shell will display an 
identifying number for the child 
process it spawned and then issue 
another prompt to show that it is 
ready to attend to your next re¬ 
quest. We illustrate these steps in 
Figure 3B. 

As an aside, a common miscon¬ 
ception is that there are three layers 
of Unix system software—the ker¬ 
nel program, the shell program, and 
the command program. Actually 
there are only two layers—the ker¬ 
nel and either a shell or a command 
program. The command process 
replaces the shell that spawned it so 
the command operates at the "same 
level" as the shell. 

Wizard's Grabbag is a regular 
feature of UNIXAVORLD. Submit your 
questions, answers, shell scripts, C 
programs, or tips and techniques 
that ease the programmer’s burden 
to the Wizard's Grabbag^ 
UNIXAVORLD, 444 Castro St. Suite 
1220, Mountain View, CA 94041. 
Authors of published entries receive 
$25 for questions, $50 for shell 
scripts, awk scripts, sed scripts, 
lex, yacc, and C programs, or 
tips. 

Guidelines for reader contribu¬ 
tions: Write your shell scripts, C 
programs, and other code so it is 

portable across different versions of 
the Urdx system. If possible, it 
should run without change on Bell 
Version 7, Systems III and V, and 
Berkeley 4.x. Thus, you should use 
"universal" Unix utilities, such as 
who am i (all systems) in lieu of 
whoami (Berkeley only), and the 
Bourne shell, if possible, when 
coding shell scripts. 

However, C shell scripts are 
also welcome because most of our 
readers now have access to this 
popular command interpreter. Use 
the standard I/O library when writing 
C code. Also use the lint syntax 
checker to eliminate nonportable 
constructions and compile the code 
with a portable C compiler such as 
pcc to help ensure portability. 
Hardware dependencies, such as 
terminal control sequences, should 
be eliminated or at least minimized 
and isolated to one code region or to 
a separate module. Keep your ex¬ 
ample as short as possible, say un¬ 
der 100 lines of code. □ 
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NOVEMBER 

November 5-9 

“System Administration,” Batavia, 
Ill. (See calendar key #2, UNIQ, for 
contact details.) 

November 6 

“Unix Overview,” Los Angeles, 
Calif. (See calendar key #4, CTG, 
for contact details.) 

November 6-9 

“Hands-On Unix Workshop,” San 
Diego, Calif. (See calendar key #5, 
ICS, for contact details.) 

November 7-9 

“Unix Fundamentals for Non¬ 
programmers,” Los Angeles, Calif. 
(See calendar key #4, CTG, for con¬ 
tact details.) 

November 7-9 

“Unix,” San Diego, Calif. (See 
calendar key #7, CAPE, for contact 
details.) 

November 12-14 

“Unix Fundamentals for Program¬ 
mers,” Los Angeles, Calif. (See 
calendar key #4, CTG, for contact 
details.) 

November 12-16 

“C Language,” Batavia, Ill. (See 
calendar key #2, UNIQ, for contact 
details.) 

November 13-16 

“Computer Graphics, ” Los Angeles, 
Calif. (See calendar key #5, ICS, for 
contact details.) 

November 13-16 

“Programming in C: A Hands-On 
Workshop,” San Diego, Calif. (See 
calendar key #5, ICS, for contact 
details.) 

CALENDAR 

November 14-16 

“Unix/' Detroit, Mich. (See calen¬ 
dar key #7, CAPE, for contact 
details.) 

November 15-16 

“Shell as a Command Language," 
Los Angeles, Calif. (See calendar 
key #4, CTG, for contact details.) 

November 26-27 

“Micro/Personal Computer Operat¬ 
ing Systems," Los Angeles, Calif. 
(See calendar key #3, SIA, for con¬ 
tact details.) 

November 26-30 

“C Language Programming," Los 
Angeles, Calif. (See calendar key 
#4, CTG, for contact details.) 

November 27-30 

“How to Manage Software Proj¬ 
ects," Los Angeles, Calif. (See 
calendar key #5, ICS, for contact 
details.) 

November 27 -30 

“Hands-On Unix Workshop," Wash¬ 
ington, D.C. (See calendar key #5, 
ICS, for contact details.) 

November 28-30 

'‘Unix," Scottsdale, Ariz. (See 
calendar key #7, CAPE, for contact 
details.) 

DECEMBER 

December 3-6 

“Data Communications Concepts," 
Campbell, Calif. (See calendar key 
#6, Zilog, for contact details.) 

December 3-4 

“Shell Programming," Los Angeles, 
Calif. (See calendar key #4, CTG, 
for contact details.) 

December 4-7 

“Hands-On Unix Workshop," Palo 
Alto, Calif. (See calendar key #5, 
ICS, for contact details.) 

December 4-7 

“Programming in C: A Hands-On 
Workshop," Washington, D.C. (See 
calendar key #5, ICS, for contact 
details.) 

December 5-7 

“Using Advanced Unix Commands," 
Los Angeles, Calif. (See calendar 
key #4, CTG, for contact details.) 

December 10-11 

“Micro/Personal Computer Operat¬ 
ing Systems," Boston, Mass. (See 
calendar key #3, SIA, for contact 
details.) 

December 10-12 

“Unix," Somerset, N.J. (See calen¬ 
dar key #7, CAPE, for contact 
details.) 

December 10-14 

“Unix Internals," Los Angeles, 
Calif. (See calendar key #4, CTG, 
for contact details.) 

December 11-14 

“Programming in C: A Hands-On 
Workshop," Palo Alto, Calif. (See 
calendar key #5, ICS, for contact 
details.) 

December 11-14 

“How to Manage Software Proj¬ 
ects," Washington, D.C. (See calen¬ 
dar key #5, ICS, for contact details.) 

December 11-14 

DEXPO West 84, the 6th National 
DEC-Compatible Industry Exposi¬ 
tion, Anaheim, Calif. (See calendar 
key #1, El, for contact details.) 
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CALENDAR 
JOURNAL 

December 17-19 

“Unix for Non-Technical Users/' 
Campbell, Calif. (See calendar key 
#6, Zilog, for contact details.) 

December 18-20 

“Unix Administration," Los An¬ 
geles, Calif. (See calendar key #4, 
CTG, for contact details.) 

December 19-21 

“Unix," Tampa, Fla. (See calendar 
key #7, CAPE, for contact details.) 

TRAINING CALENDAR KEY 

(1) Expoconsul International (Ei) 

Contact: Steve Barth 
55 Princeton-Hightstown Rd. 
Princeton Junction, NJ 08550 
609/799-1661 

(2) UNIQ Digital Technologies 
28 S. Water St. 
Batavia, IL 60510 
312/879-1566 

(3) Software Institute of America (SIA) 

8 Windsor St. 
Andover, MA 01810 
617/470-3880 

(4) Computer Technology Group (CTG) 

Telemedia 
Contact: Sandra Smith 
310 S. Michigan Ave. 
Chicago, IL 60604 
312/987-4082 

(5) Integrated Computer Systems (ics) 
Contact: Ruth Dordick 
P.O. Box 45405 
Los Angeles, CA 90045 
800/421-8166 or 213/417-8888 

(6) Zilog 
Contact: Kay Ferrell 
1315 DeU'Ave. 
Campbell, CA 95008 
408/370-8000 

(7) Center for Advanced Professional 
Education (CAPE) 

Contact: Herb Stem 
1820 E. Garry St., Suite 110 
Santa Ana, CA 92705 
714/261-0140 

Continued from page 95 

new kernel is generated that in¬ 
cludes the modified driver. Changes 
such as this also require making new 
file systems on the affected hard 
disk and rebuilding previously exist¬ 
ing file systems from backups. 

Other things a system adminis¬ 
trator can do to change the Unix 
kernel don't have anything to do 
with device drivers. For example, 
the maximum number of processes 
can be changed to reflect the addi¬ 
tion of more memory to the system. 
And the number of buffer blocks in 
the cache can be increased, improv¬ 
ing system performance. This type 
of change to the Unix system is 
known as system tuning. 

WILL THINGS GET 
EASIER? 

Adding new hardware to a Unbc 
system is not a trivial task be¬ 

cause there currently just isn't an 
easy way to write and link in the 
device driver. Device drivers are 
easier to add to some other operat¬ 
ing systems, such as PC-DOS. 

In PC-DOS a user adds a device 
driver by executing the device 
command. Then, during system 
boot, DOS loads the file containing 
the device driver into the appropri¬ 
ate part of memory as an extension 
of itself. The reason this works out 
so nicely—PC-DOS was written to 
accommodate changes of this sort 
and the architecture of Intel’s 8088. 

Adding device drivers to the 
Unix system is difficult for two 
reasons. The device table interface 
(and the system calls) are currently 
the way the Unix standard is 
defined. Changing the device table 
interface to make adding device 
drivers easier means changing the 
Unix standard. This isn't to say that 
it isn't possible, but rather that a 
unified approach is called for. 

The second reason is that PC- 
DOS is tied to one processor, the 
Intel 8088. The Unix system avoids 
hardware dependence by not taking 

advantage of the special functions 
provided by a specific processor. By 
choosing a set of processor func¬ 
tions that are generally available,. 
Unbc systems are not caught in a 
market controlled by a single chip 
manufacturer. This lack of depen¬ 
dency on a single vendor has been a 
cornerstone in the growth of the 
Unix system. 

Will Unix systems become 
easier to add device drivers to? This 
question can only be answered by 
AT&T and the standards commit¬ 
tees. If they come to a consensus 
about what is Unbc, perhaps they 
can also provide a simple standard 
way of adding device drivers. The 
viability of the Unix system over the 
next 10 years may well depend on 
their solution to this problem. □ 

A San Francisco resident, Rik Farrow is 
a freelance technical writer who has writ¬ 
ten installation and maintenance guides 
for micro-based Unix systems as well as 
first drafts of several chapters that have 
appeared in books on the Unix system. 

GLOSSARY OF TERMS 

Block device: The device type 
where the smallest unit of data 
transfer is a block-size (512 or 
some multiple thereof). 

Buffer: An area in memory used for 
temporary storage of data. 

Cache: A collection of buffers used 
to increase system performance. 

Character device: The device type 
where the unit of information is the 
individual character. 

Device(s): Hardware, in particular, 
peripheral devices such as hard 
disks, modems, terminals, and 
printers. 

Device driver: The part of the ker¬ 
nel program that controls and com¬ 
municates with a particular device. 
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Continued from page 120 

acerbated by the expectations of co¬ 
workers, who know that you have 
the technical ability to respond 
quickly and who may demand that 
you do so, even when your re¬ 
sponses will necessarily be incorn- 
pletely developed. 

This sort of problem can 
become very serious when your 
messages are being delivered to 
large groups of people. In such 
situations, massive arguments 
(known colloquially as flaming) can 
result. Within minutes of receiving 
these controversial messages, many 
people zap off responses to them 
before giving any real thought to a 
fully reasoned reply. 

Considerable time, resources, 
and money (not to mention human 
energy) can be wasted in such situa¬ 
tions, which are highly vulnerable to 
high-speed positive feedback 
growth. The end result of such 
flaming sessions is usually a great 
deal of wasted disk space, and not 
one hell of a lot else. 

These situations can also 
become more complex through the 
actions of the very filtering effect I 
mentioned above. Inflections and 
much emotion are easily lost in most 
e-mail, and it is only with experience 
that the e-mail user can be expected 
to learn the writing “tricks” that can 
help avoid misunderstandings. 

ARGUMENTS AND 
MISUNDERSTANDINGS 

Massive network e-mail argu¬ 
ments have been based solely 

on a misinterpreted satiric state¬ 
ment. In a commercial environment, 
with both careers and large sums of 
money potentially on the line, such 
misunderstandings could be 
devastating. It is crucial that e-mail 
users be aware of the potential for 
“lost” meanings and misinterpreta¬ 
tions that are somewhat inherent in 

sync 

the medium. 
E-mail users must also remem¬ 

ber that any time someone will be 
reading your messages, he or she 
may be judging your professional 
abilities and integrity based on those 
messages. In other words, it is very 
important to remember that there 
are real people out there. 

Sitting alone before a terminal, 
you may not easily visualize the pos¬ 
sibly many people who will be 
reading your words within hours, or 
even minutes, of your sending them. 
Always keep in mind that, for all 
practical purposes, you are getting 
up on a stage every time you send 
e-mail messages. Just because you 
can’t hear or see the audience 
doesn’t mean they aren’t there! 

It’s also worthwhile to remem¬ 
ber that, in many cases, everything 
you say in e-mail messages can be 
permanently archived. Whether on¬ 
line or buried on backup tapes, your 
words may be preserved for a very 
long time indeed, and they can be 
restored to visibility long after you 
have forgotten the message in ques¬ 
tion. In some cases, such archivals 
can be highly useful; in others, they 
might prove embarrassing if a 
message were sent hastily. 

Two more points to consider, 
and two that will become increas¬ 
ingly important as e-mail is used for 
more commercial applications, are 
the security and authenticity of 
messages. Most e-mail sent these 
days is not encrypted and could be 
read by numerous individuals other 
than the actual addressees. Com¬ 
mercial e-mail carriers make little 
mention of preventing snooping by 
other subscribers in the event of 
system security problems (including 
poor system design). 

Perhaps more important in the 
long run is the issue of snooping by 
the carriers themselves. I’m not 
suggesting that such activities are 

now going on, but it seems pretty 
clear that any time a third party is 
moving non-encrypted messages 
through its computers, the pos¬ 
sibility of unauthorized access to 
your messages is very real. 

Most carriers will presumably 
be making backup tapes for system 
integrity purposes, so your 
messages might be preserved by 
the carrier itself. Obviously, an un¬ 
scrupulous carrier (or even a single 
unscrupulous employee of the car¬ 
rier) could gain access to large 
amounts of potentially valuable infor¬ 
mation by scanning subscriber 
messages for keywords of interest. 

THE DANGER OF 
FORGERIES 

E-mail users should also ques¬ 
tion whether messages are ac¬ 

tually from their purported sender. 
If forged messages are not de¬ 
tected, they could be far more 
serious than spied-upon messages. 
The relative silence from the com¬ 
mercial e-mail services regarding 
the security of messages from both 
external and internal snooping or 
forgery is somewhat ominous. 

In fact, the commercial e-mail 
services seem to make a fairly major 
effort to distance themselves from 
any responsibility for anything that 
might happen to your messages 
while in transit. This can’t be viewed 
as anything but a discouraging sign. 

To the extent that potential e- 
mail users view these security is¬ 
sues as real, they have three 
primary choices. First of all, they 
can avoid the commercial services 
entirely or use them only for less 
important messages. Second, they 
could make full use of the services 
but simply encrypt their messages 
first. (Message encryption is a com¬ 
plex subject that I intend to discuss 
in a future column, but a number of 
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fairly simple, yet reasonable, tech¬ 
niques are available.) 

Third, users might choose to 
design their own private e-mail net¬ 
works, thus avoiding the problems 
with third-party carriers entirely. 
This last alternative might be very 
attractive to larger organizations, al¬ 
though it could present some logisti¬ 
cal, though by no means insur¬ 
mountable, problems to smaller 
firms. 

E-mail contains the promise of 
major positive attributes as well as 
the risk of some potentially serious 
pitfalls—aspects of both “pleasure"’ 
and “pain.” Some of the more 
troublesome elements of e-mail 
(such as the “flaming” effect) may be 
mastered simply through good 

sense. Other aspects (such as se¬ 
curity) may require a combination of 
both technical and perhaps 
legislative remedies. 

Without a doubt, though, e- 
mail’s positive elements—those that 
guarantee its continued rapid 
growth—cannot be ignored. With 
reasonable effort we can get the 
most out of e-mail without subject¬ 
ing ourselves to its more negative 
aspects any more than necessary. 

As with any new product, the 
old adage “Let the buyer beware” is 
applicable. We must avoid being 
complacent about the more contro¬ 
versial aspects of e-mail, but neither 
should we become paranoid with 
concern. Because so many factors 
can be both positive and negative in 

this area, it behooves us to do our 
best to steer toward the positive to 
the greatest extent possible. □ 

Lauren 
UUCP: 
{decvax, ihnp4, seismo, 
Clyde, allegra}!vortex! 
lauren 

Lauren Weinstein is a com¬ 
puter! telecommunications consultant 
based in Los Angeles. He has been in¬ 
volved in a wide array of projects ranging 
from the mundane to the bizarre. He has 
particular expertise in the fields of com¬ 
puter networking, the Unix system, mi¬ 
crocomputer technology, and telecom¬ 
munications systems. 
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PLEASURE, PAIN, 
AND 
ELECTRONIC 
MAIL 
BY LAUREN WEINSTEIN 

Without a doubt, one of 
the most exciting areas in 
computing technology is 
electronic mail. While 

the monetary volume of such 
services in the commercial market¬ 
place is still comparatively modest, 
it appears that commercial 
electronic mail will represent a 
billion-dollar (or perhaps multibillion- 
dollar) aspect of our industry by the 
decade’s end. 

Electronic mail (which I’ll refer 
to simply as “e-mail”) is fascinating 
from a purely technical standpoint, 
as are comparisons of existing sys¬ 
tems and discussions of possible 
future e-mail developments. 
However, these aren’t the areas I’d 
like to discuss in this month’s col¬ 
umn. 

Instead, let’s take a look at 
some of the less technical aspects of 
e-mail, in particular at some of the 
more psychological and sociological 
factors relating to e-mail and its use. 
These aspects, which frequently 
aren’t mentioned in the advertise¬ 
ments for these systems, can 
provide many of the true benefits of 
e-mail. They can also lead to poten¬ 
tial problems, misunderstandings, 
and other negative results as well, 
particularly to the newer users of e- 
mail services. 

My particular views of e-mail 
have been formed over the last dec¬ 
ade, during which time much of my 
own work has been performed via 
local- or network-based e-mail 
facilities of one sort or another. 

sync 

Much of this work has related to the 
development and implementation of 
e-mail systems themselves. Thus, 
e-mail has been a significant factor in 
my life for quite a long period, and 
I’ve seen both the benefits and pit- 
falls of such systems. 

Some of the benefits are imme¬ 
diately obvious. Under normal 
circumstances, e-mail is fast, at least 
in comparison with conventional 
paper mail. Communication with co¬ 
workers or associates on the other 
side of the planet can progress with 
much the same speed as communi¬ 
cation with individuals closer to 
home. 

TELEPHONE TAG 

The old problem of “telephone 
tag” (the endless returning of 

phone calls when you never seem 
able to reach the other person when 
he or she is available) can also be 
largely obviated by e-mail. Your cor¬ 
respondents are free to read your 
messages at their convenience, and 
they can easily file them for future 
reference. 

Communications by e-mail also 
have the fascinating property of 
being highly filtered in terms of ex¬ 
traneous information content. That 
is, you are dealing almost totally 
with your correspondents’ intellects 
and not with such trivialities as their 
speech characteristics, age, skin 
color, or even physical handicaps. 

Writing ability is the primary 
skill that is showcased in e-mail, and 
even poor spellers can use various 
software aids to help with problems 
in this area. Is the person from 
whom you’ve received an e-mail 
message a corporate official or a 
high-school student? With e-mail, 
both may start off pretty much equal 
in terms of their visible 
“appearance” on these systems. In a 
very real way, e-mail has the poten¬ 

tial of allowing large-scale, 
prejudice-free communications of a 
sort never imagined in the past. 

Related to the concept of large- 
scale communications is the poten¬ 
tial ability to reach very large 
numbers of people at (conceivably) a 
relatively low cost per person. On 
various research-and-development- 
oriented networks, it is already pos¬ 
sible to send a single message that 
tens of thousands of people will see 
within a day or so of its being sent, if 
not sooner. 

The creation of distributed, 
special-interest mailing lists on 
these nets has fostered the develop¬ 
ment of the best ways to send and 
process messages to large numbers 
of people. While we can assume that 
the cost of such communication will 
be higher in the commercial environ¬ 
ment, the positive possibilities of 
such facilities are still exciting to 
contemplate. 

HALLMARKS 

It’s pretty safe to say that the 
positive factors discussed above 

are the sorts of things you’d expect 
commercial e-mail suppliers to 
proudly promote as the hallmarks of 
their systems. Oddly enough, 
however, these same factors can 
also be disadvantages—sometimes 
disastrously serious ones 
—particularly to the inexperienced 
e-mail user. 

For example, the speed of com¬ 
munication by e-mail can cause prob¬ 
lems as well as provide benefits. 
Sometimes, having the ability to 
send messages quickly results in 
people using the ability unwisely, 
sometimes sending responses to 
queries, asking questions, arguing, 
or offering opinions without really 
taking the time to consider carefully 
what is being said. 

This problem can be ex- 
Conlinued on page 118 
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BEAT OUR BENCHMARK. 

GET THIS WATCH. 

Take the Plexus Challenge. 

Everybody in the UNIX-based supermicro 
business talks performance. 

Only Plexus dares to prove it.. .with the Plexus 
Challenge: 

Show us a UMIX-based supermicro that can 
beat Plexus—running any recognized bench¬ 
mark (or even your own application code*) 
-and we'll present you with this elegant 
Heuer chronograph valued at $485.00. 

How do we dare make this offer? 
Simple; our multiprocessor architecture 
and highly-tuned version of UNIX leave 
the single-CPU competition in the dust. . 
Multibus architecture and intelligent I/O In I 
processors let you expand modularly from |r^| 

cro j^BSSSi 5 to 40 users—without changing a single byte of 
■H . I object code. 

e Plexus Are you thinking "Fine, but I really don't need 
all that performance"? Well, some of 

hat can our customers tried other hardware 
bench- first. They used to think the same thing. 
)de*) Challenge details: This offer is extend 
ant ed to bona fide OEM's, value-added 
. resellers, and volume end-users in the 

5 commercial UNIX systems 
market. Limit one award per company. 

Offer expires Jan. 31,1985 unless with- 
^11 ■ drawn earlier. For complete rules and parti- 

ILjII It YC II 1^^ cipation information, call (800) 556-1234 
Ir^lLilt./\ILJJ& Ext. 560 (in Calif. (800) 441-2345 Ext. 560) 

Supermicros built for speed. 
Plexus Computers Inc., 3833 North First Street, San Jose, CA 95134 

♦Subject to prior approval © 1984. UNIX is a trademark of AT&T Bell Laboratories. Multibus is a trademark of Intel Corp. 



■> GOULD 

New UNIX '4ba^d software tools 
projects in on time, within bu 
Get your hands on our UNIX tool kit. 
Take out the Gould Software Division 
4.2 UNIX with System V enhance¬ 
ments. You’ll know it. It has a fast file 
system, automated system configura¬ 
tion, interactive debugging, and a 
Source Code Control System that 
compresses files for more efficient 
disk storage. 

Then grab The Newcastle Connec¬ 
tion, an ingenious tool that lets you 
create a distributed UNIX file system 
In a LAN by uniting heterogeneous 
UNIX versions and hardware 
environments. 

Next, try the Unicellerator“, a high 
efficiency, user transparent tool that 
dramatically increases productivity 
under UNIX by offloading CPU inten¬ 
sive jobs from the host. The Unlcel- 
lerator is available to all users of a 
system simultaneously. 

The kit also contains a Cross Devel¬ 
opment System for developing and 
interactively debugging C language 
programs under UNIX that will run on 
Motorola® and Intel® microprocessors, 
The heart of the system is a C lan¬ 

guage compiler that gener¬ 
ates compact, efficient code 
that reduces code space by ■ 
20-40% and increases per¬ 
formance by an equal amount. 
For programmers who want to 
develop Macintosh'“ applications 
in C under UNIX, our Macintosh 
Cross Development System will 
do it four times faster than Apple* 
Lisa™-based environment. 

Our UNIX tools are available in¬ 
dividually or as a complete, well- 
integrated set. The sooner you 
get your hands on them, the fas¬ 
ter you’ll finish your development 
projects. And that’s worth a toast 
any time. Contact Gould Software 
Division, 1101 East University 
Avenue, Urbana, Illinois, 61801. 
(800) 952-8888 or (217) 384-8500. 

UNIX is a trademark of Bell Laboratories 
Apple is a registered trademark of Apple Computer, Inc. 
Motorola is a registered trademark of Motorola, Inc. 
Intel is a registered trademark of Intel Corporation 
Lisa is a trademark of Apple Computer, Inc. 
Macintosh is a trademark licensed to Apple Computer, Inc 

Gould... /nnovate and Quality in Software 

^■■>'gou1d 
Please circleTW 17 on inquiry card. ^ Electronics 


