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Available now for several UNIX™ and 

XENIX™ based systems, the Handle 
family of office automation products 

may be purchased as individual 
modules, in combinations, or as a fully 

integrated system. The Handle product 
series is a powerful set of software tools 
designed for today's multi-user office 
environment. Handle integrated soft¬ 
ware can easily share data between 
modules in the series as well as with 
outside applications and databases. 
Handle’s open architecture is built 
on a database foundation and is 

available to outside developers. 
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Series product modules include: 

• Handle Writer/Speil™. Word processing 

with automatic spelling correction end 
verification, 
• Handle Calc™. Virtual spreadsheet 
with up to 32,000 rows and columns. 
• Handle Graphics™. Advanced business 
graphics. 

• Handle List™. List processing, 
management, and forms. 
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When we designed the UNITE product line, we did it 
with the systems integrator in mind. For example, we knew 
if we packed the power of a minicomputer into a chassis 
the size of an IBM PC, gave it PC to UNIX to MAINFRAME 
communication and the ability to run COBOL programs un¬ 
der UNIX super fast, we’d really have something. 

Well, we did it. It's called the UNITE 8i. 
We think you’ll find that it’s the optimal, multi-user, multi¬ 

functional business computer for systems integration on 
the market. 

True, the UNITE 8i is small and powerful. But like all CYB 
computers, it’s also versatile, reliable and priced just right. 

Our UNITE networking software allows PCs to fully ac¬ 
cess your vertical package and still run DOS application 
software. Plus, it provides PC to IBM mainframe and DEC 
VAX communications. 

If there’s one thing systems integrators need, it’s versa¬ 
tility. The UNITE 8i is only one of several supermicros from 
CYB. Each one can be configured with a variety of mem¬ 
ory, disk, tape, language (C, BASIC, COBOL, FORTRAN- 
77, Pascal, LISP) and communications options. 

And if you have COBOL programs requiring fast execu¬ 
tion we offer two alternatives. Run them under UNIX with 

The UNITE 8i utilizes a 10MHz MC68010 virtual processor 
to access up to 12 megabytes of RAM, including up to 4 
megabytes of no-wait state memory. A second MC68010 
(12.5 MHz) is a high-performance VPM I/O accelerator, 
which greatly increases the speed of the computer by off¬ 
loading the majority of the I/O functions from the main CPU. 

The UNITE 8i’s third source of power comes from its full 
implementation of UNIX System V.2 with demand paging, 
virtual memory, Berkeley 4.2 
networking and Ethernet 
support. 

If you’ve designed your 
vertical solution to run on a 
multi-user system in a business 
environment, you’ve probably 
been faced over and over 
again with an installed base of 
PCs that your customer wishes 
to retain. 

UNITE solves your problem 
with the friendliest DOS to UNIX 
interface available today. 

■hi 

PHILON’s FAST/COBOL. Or choose the RM/COS operat¬ 
ing system option. Either way, you can’t lose. 

CYB computers are rugged. We enclose only the high¬ 
est quality materials and components in our sturdy, heavy- 
gauge aluminum cabinets. 

After successful completion of rigorous pre-testing and 
burn-in, we back every system with a full warranty. 

Please call or write for more 
information and ask about our 
free technical training for sys¬ 
tems integrators. 

Eight-user systems begin 

under $10,000*. 
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CYB SYSTEMS, INC 
6448 HIGHWAY 290E 
AUSTIN, TEXAS 78723 
(512) 458-3224 
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How we 
improved Structured 

(ueiy Language. 
Actually, we didn’t change a thing. 

We just combined it with the best 
relational database management system. 

Introducing INFORMIX®-SQL. ' 
It runs on either UNIX™ or MS™-DOS 

operating systems. And now with IBM’s SQL grams with ours. File-iC our easy-to-use 

as part of the program, you can ask more of 
your database. Using the emerging industry- 

standard query language. 
To make your job 

easier, INFORMIX-SQL 
comes with the most complete 
set of application building 
tools. Including a full report 

writer and screen generator. Plus a family 
of companion products that all work 
together. 

Like our embedded SQLs for C and 
COBOL. So you can easily link your pro- 

INFORMIX is a registered trademark and RDS, C-ISAM and File-it! are trademarks of Relational Database Systems, Inc. IBM, UNIX and MS are trademarks of International Business Machines Corporation, 
AT&T Bell Laboratories and Microsoft, respectively. © 1985, Relational Database Systems, Inc. 



file manager. And C-ISAM7 the de facto 
standard ISAM for UNIX. It’s built into all 
our products, but you can buy it separately. 

And when you choose RDS, youll be 
in the company of some other good com¬ 
panies. Computer manufacturers including 

AT&T, Northern Telecom, Altos and over 

60 others. And major corporations like 
Anheuser Busch, First National Bank of 

Chicago and Pacific Bell. 

Which makes sense. After all, only RDS 
offers a family of products that work so well 
together. As well as with so many industry 
standards. 

So call us for a demo, a manual and a 
copy of our Independent Software Vendor 
Catalog. Software vendors be sure to ask 
about our new “Hooks” software integration 
program. Our number: 415/424-1300. 

Or write RDS, 2471 East Bayshore Road, 
Palo Alto, CA 94303. 

And well show you how we took a good 
idea and made it better. 

7S 
RELATIONAL DATABASE SYSTEMS, INC. 
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VIEWPOINT 
A small departure 

A note attached to a recent sub¬ 

scription order asked, “Why do you 
guys take so much pleasure in beating 
up UNIX?" It took me by surprise. 

I suppose I should have expected 
something of the sort since the maga¬ 
zine does have an independent voice 
(although one that I hardly think 
could be characterized as hostile). Be¬ 
ing independent may not be what 
readers expect, given that trade jour¬ 
nals typically exalt the professions 
they cover, but I would argue that it is 
responsible journalism. 

Having adopted this self-righteous 
pose, let me now climb down from my 
pulpit and make a small confession. 
The issue you are now holding con¬ 
tains material that smacks of un¬ 
abashed boosterism. Yes, it’s true. As 
you make your way through the maga¬ 
zine, you'll read about the wonderful 
things that have been done with 
UNIX, the wonderful things that are 
yet to come, and the wonderful people 
that have made it all possible. 

Why? Largely because I'm sick of 
hearing about what an applications 
wasteland UNIX is. It’s just not true, 
folks—and it’s time to put the mis¬ 
conception to rest. In addition to being 
a favored development environment, 
UNIX actually has been used—with 
great success—as an execution envi¬ 
ronment. Honest! 

I’m afraid that even some systems 
and software developers, otherwise 
counted as UNIX aficionados, may be 
totally unaware of this side of the sys¬ 
tem. It's for these people that we dedi¬ 
cate this issue. 

Leading the charge on popular mis¬ 
conceptions is Tom Athanasiou. a 
UNIX programmer whose survey of 
unusual applications includes some 
real eye-openers. I call them ”eye- 
openers” not just because they dem¬ 
onstrate the power of UNIX, but be¬ 
cause they demonstrate just how 
pervasive the system has become. 

Marc Rochkind. the gentleman 

who brought you SCCS, offers an arti¬ 

cle t hat tells how one can whip togeth¬ 
er software from scratch, using the 
UNIX basket of tools. Some might call 

the approach “programming without 
programming’*. But, then again, they 
might not after reading Marc’s piece. 

Another article contributed by Pe¬ 
ter Langston, late of Lucasfilm Ltd., 
tells of how UNIX has facilitated and 
influenced the development of com¬ 
puter games that stand at the van¬ 
guard. State-of-the-art in computer 
games? Glad you asked. 

Finally, we get into some real, roll- 
up-your-sleeves UNIX applications 
with an article authored by Tony Cuil- 
wik. head of AT&T’s Information Sys¬ 
tems Laboratories in Columbus, OH. 
The piece considers the variety of 
UNIX applications you set into motion 
every time you pick up a telephone. 
Did I hear ’’real-time'' whispered out 
there? You beteha! 

To conclude the issue, Ned Peirce 
interviews Berkley Tague. the man 
largely responsible for the spread of 
UNIX within the national telecom¬ 
munications network. As founder of 
what was to become the UNIX Sup¬ 
port Group. Berkley has closely 
tracked the evolution of UNIX applica¬ 
tions within AT&T. He speaks about 
how history may well repeat itself out¬ 
side the AT&T empire. 

Before leaving ofT, acknowledge¬ 
ments for the contributions made by 
Ken Arnold, John Mashey, and Den¬ 
nis Ritchie are also in order. Technical 
input like theirs makes the magazine 
possible. 

But. enoLigh of my sermonizing. 
It's time you partake of the these read¬ 
ings, taken from the true church. Let 
us all now sing the praises of UNIX. 
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“We wanted to 
develop a complete 
wordprocessing 
system with 
MS-DOS/UNIX 
compatibility. ” 

“The Professional Writer’s Package is 
the result. ” 

Ivdn Perez-Mendez 
President, Emerging Technology 

“Drawing on years of word processing experience, we’ve designed a program with all of the features necessary for 
producing everything from simple letters and memos to complicated documents, like technical manuals and dramatic 
scripts. 

“At the same time, we realized that you don’t want to spend a lot of time learning a new program or thumbing through 
documentation. So the Professional Writer’s Package comes with on-line help, on-line tutorials and a shell that takes 
you step by step through all phases of document preparation and file management. 

“And the files created with the Professional Writer’s Package are compatible with MS-DOS*files. Since the 
Professional Writer’s Package has already been used successfully at thousands of installations, you get a proven 
product with proven capabilities. 

“If you want to learn more about the Professional Writer’s Package™ call or write today.” 

TECHNOLOGY 
4760 Walnut Street, Boulder, Colorado 80301 303/447-9495, 800/782-4896 
Circle No. 72 on Inquiry Card 

Professional Writer’s Package is a trademark of Emerging Technology Consultants. Inc. MS-DOS is a registered trademark of Microsoft Cotporation. UNIX is the trademark of Bell Laboratories. 



THE MONTHLY 
REPORT 

Systems Expo loses heart in San Francisco 

by Roger Strukhoff 

Attendance at the UNIX Sys¬ 
tems Expo/85-Spring show in 

San Francisco April 24 to 26 was, 

to put it charitably, modest. There 
were a number of important 
companies missing, most notably 
IBM, Hewlett-Packard, Charles 
River Data Systems, Gould, Intel, 
Masscomp, Perkin-Elmer, and Zi- 
log. AT&T was there, but in a 
booth more appropriate for a mod¬ 
est magazine publisher than a 
corporate Leviathan. Turnstyle 
attendance totalled about 2000, 
according to Computer Faire, Inc., 

producer of the show. 
Among the product announce¬ 

ments at the show: Interactive 
Development Environments (IDE) 

introduced its enhanced Rapid/ 
Use prototyping and development 
system, its Troll/Use relational 

database management system 
(RDMS), and the Transition Dia¬ 
gram p:ditor: Unify Corp. expand¬ 
ed the range of systems that runs 
its RDMS: and Computer Con¬ 

soles Inc. (CCI) announced a float¬ 
ing point/math accelerator for its 

Power 6 family. 
The show's lethargy may affect 

Computer Faire’s plans for a fall 
Systems Expo show, scheduled 
for October 3-5 in Boston. Talk on 
the floor indicated that Computer 
Faire might combine the Boston 

show with its 8th Northeast Com¬ 
puter Faire, scheduled for Boston 
on September 26-29. This ap¬ 

proach may run up against its 
own problems, though, since the 

Northeast Computer Faire comes 
just one week after National Exhi¬ 
bition's UNIX EXPO in New York. 
Space at Boston’s Bayside Exposi¬ 
tion Center is also said to be in 
short supply—which is a com¬ 
ment both on the size of the audi¬ 
torium and the popularity (and 
size) of the Northeast Computer 

Faire. 
UNIX EXPO, meanwhile, is 

basking in the glow of AT&T’s re¬ 
cent announcement that it will 
launch a series of UNIX tutorials 
at that show. This will be a first 

for AT&T. 
“For 15 years we’ve taught our 

people to use the UNIX system,” 
said AT&T spokesman Stephen 
Payne, noting that the company’s 
planned public tutorials will add 
“a new group of end-users, pro¬ 
grammers. and applications de¬ 

velopers” to its list of students. 
The tutorial program has 20 

sessions and will include a series 
of computer laboratory courses 
that provide hands-on experience 
with UNIX hardware and soft¬ 
ware. The scheduled topics in¬ 
clude: introductions to the UNIX 
system, shell programming, C 
language and system tools: ses¬ 
sions on awk, make, SCCS, term- 
info, and Lex and yacc; as well as 

special topics such as text pro¬ 
cessing, data communications, 
database management, device 
drivers, internals, and UNIX ap¬ 
plications for managers. 

STRATUS USF TURNS HEADS 

A true highlight of UNIX Sys¬ 
tems Expo/Spring was the first 
public appearance of Stratus 
Computer’s UNIX Systems Facili¬ 
ty (USF) for its Continuous Pro¬ 
cessing family of fault tolerant 
computers. USF is integrated with 
the Stratus Virtual Operating 

System (VOS), which has been ex¬ 
tended to support UNIX applica¬ 
tion programs. The VOS exten¬ 
sions are made at the kernel level 
to avoid degradation of perfor¬ 
mance between UNIX and native 
VOS operations. VOS facilities 
also available to USF users in¬ 
clude demand-page virtual mem¬ 
ory, indexed files, record locking, 
access-control lists, and trans¬ 
parent networking. Non-UNIX ap- 
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VERDIX 
DEVELOPMENT SYSTEM 

Why the DoD mandated 

Ada. When the Department of 
Defense mandated Ada® for 
embedded and mission-critical 
systems development, there was 
good reason. This reusable, high- 
order language can put an end 
to the Software Crisis. Ada de¬ 
creases skyrocketing software 
costs, improves management and 
control, reduces life cycle costs, 
boosts productivity, dramatically 
reduces errors and cuts training 
costs. Ada is the language of the 
day, and Verdix speaks it. Louder 
and clearer than anyone. 

Why others are mandating 
Verdix. We have the first highly 
portable production-quality Ada 
development system. The Verdix 
Ada Development System 
(VADS™) is the first production- 
quality Ada compiler system to 
meet DoD’s stringent require¬ 
ments for Ada language mission- 
critical systems development. It is 
now available on the DEC VAX™ 
series computer systems and 

includes: 

• High performance, rehost- 
able/retargetable Ada com¬ 
piler under UNIX™ 4.2 
BSD and ULTRIX™ (soon 

under VMS) with excellent 
diagnostics; 

• Symbolic Debugger; 
• Library Management 

Utilities; 
• Run Time System. 

Designed for large scale and 
embedded systems development, 
VADS speeds programming 
faster than any other Ada 
compiler. 

VADS also helps programmers 
quickly learn the Ada language. 
The unexcelled diagnostics speed 
correction time and shorten 

development time. The Symbolic 
Debugger lets you watch your 
program execute, Ada line by 
Ada line or machine instruction 
by machine instruction, even for 
remote embedded systems. And 
it’s highly portable: VADS will 
be available on a wide range of 
computer systems. 

Fully DoD validated; avail¬ 
able now. VADS is validated and 
ready to be put to work. It’s not a 
promise. It’s available now (as in 
“here and now”) and already in 
use by m^jor DoD contractors. 

To find out for yourself how 
the Verdix Ada Development 
System can work for you, write, or 
call (703) 448-1980 and talk to 
Howard Nevin, Vice President 
of Product Planning and Cor¬ 
porate Development for more 
information. 

it's mam. use proven, available nowi 

VERDIX* 
Ada Development System ^ 

Verdix Corporation 
Westgate Research Park 

7655 Old Springhouse Road 
McLean, VA 22102 

(703) 448-1980 

© 1985, Verdix Corporation. Ada is a registered trademark of the US Government (Ada Joint Program Office). UNIX is a trademark of Bell Laboratories. 
Verdix and VADS are trademarks of Verdix Corporation. ULTRIX is a trademark of Digital Equipment Corporation. 

Sun Workstation is a registered trademark of Sun Microsystems, Inc. 
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plications can also run on a Stra- 
tus/USF system. 

The \JSF shell is a ported copy 

of the UNIX standard shell with 

extensions providing access to 
the VOS commands. Applications 
can be ported from other UNIX- 
based systems “with minimal ef¬ 

fort", according to Stratus. Soft¬ 
ware development can be done in 
COBOL, BASIC, PL/1, Fortran, 

Pascal, C, using SCCS and other 

UNIX tools. Communications op¬ 
tions abound in USF, taking in 

Stratus SNA, 2780/3780, IBM 

HASP/RJE, 3270 terminal emu¬ 

lation, and X.25 and X.29 termi¬ 

nal support, as well as local area 
and wide area network schemes 

from Stratus. 
VOS was developed by engi¬ 

neers who had worked on the 

Multics program sponsored by 
MIT, Bell Labs, and GE back in the 
1960s. “The blending of VOS 

with USF permits users to avoid 

some of the frequently voiced 
drawbacks of UNIX . . . (namely, 
its) loose concept of record man¬ 

agement (and its unsuitability) for 
real-time database updating," ac¬ 
cording to Stratus vice president 
of engineering Robert A. Frei- 

burghouse. “The joining of VOS 

with USF gives users access to . . . 
a network-wide distributed file 
system." 

/usr/group-IEEE EFFORT 

SEEKS COOPERATION 

The first meeting of the recent¬ 
ly-formed /usr/group Technical 
Committee will be held during 
this month's Usenix Conference 

in Portland, OR. The exact time 
and place has not yet been decid¬ 
ed. Heinz Lycklama, the commit¬ 

tee's chairman, can be contacted 
at 213/453-8649 for the latest 
details. 

The Technical Committee actu¬ 

ally represents a merger of the 
/usr/group Standards Committee 
and the IEEE PI003 Standards 

Committee. Its mission is to define 

an appropriate interface to the op¬ 

erating system for UNIX-based 
applications programs. Specifi¬ 
cally, the “effort must focus on 

immediate technical details ... to 
achieve a consensus towards a 
standard," according to Lyck¬ 
lama. “The Technical Committee 
will focus on those issues which 
would tend to stagnate a stan¬ 
dards effort." 

There are five general categor¬ 
ies of concern: the networking in¬ 
terface, distributed file systems, 
graphics, bitmapped terminals, 
and internationalization. 

Membership on the /usr/group 
Technical Committee is open to 
anyone with “a bonafide inter¬ 
est" in this effort, Lycklama said. 

WE RE SORRY, YOUR CALL 
CANNOT BE COMPLETED 
AS DIALED 

In a Monthly Report item in 
April, we printed an access num¬ 
ber for browsing through a listing 

of software items in the AT&T 
UNIX Toolchest. Unfortunately, 
we got the area code wrong, inad¬ 
vertently directing some of our 
readers to a shop in Brooklyn 
rather than an electronic soft¬ 
ware store in New Jersey, much to 
the bemusement of the New York 
shopkeepers, who didn’t know 

what to make of all those modem 
tones. To access the AT&T UNIX 
Toolchest, dial this number (hon¬ 
est): 201/522-6900. 

Roger Strukhoff is the Associate 
Editor of UNIX REVIEW. ■ 
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Available NOW! 
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rtKIrl. Communications Software 

Everyone liom (he beginning computer user to the expert finds TERM easy to learn and powerful 10 use Just 
plug it in and go1 In a few keystrokes you can access a remote database or send a group of tiles fo another 
system 

TERM allows your computer to perform efficient error-tree exchange of binary or text files, over phone lines 
or hard wired circuits at speeds of up to 9600 baud Available options allow you to include or exclude a group 
of tiles for transfer in a single command 

TERM s data capture feature allows saving transcripts of sessions with remote mainframe and minicompu¬ 
ters to disk for later editing or printout if desired 

• Pre-installed and ready to run 
• Automatic error checking and re transmission 
• Wildcard (**) file send/receive capability 
• Xon/Xoff Efx/Ack Ascii protocols for com¬ 

munications with non-TERM systems 
• Full/halt duplex emulation mode for remote 

systems 
TERM is available now on the Altos 586 and Tandy ModeM6 along with more than 35 CP/M -80 MSD05 and 
CP/M—86systems IBM PC1*/XT Kaypro Osborne Televideo. Victor Apple* II—CP/M Heath Vector Sanyo 
Eagle Molecular Altos and many others 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

Modem7 protocol for remote bulletin boards 
Auto-diai/Answer and Hangup supported on 
Hayes Smartmodem 300/1200 and compatibles 
Programmable batch file capability 

> Unattended file transfer /auto logon 
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THE HUMAN 
 FACTOR  

From now on, consider it. . . 

by Richard Morin 

It is difficult, and even danger¬ 

ous, for commercial institutions 

to relinquish control of standards. 
Minor changes in standards can 

have enormous financial effects. 
It is far safer, in the short run, for 

companies simply to set their own 
internal standards and live by 
them. 

Proprietary standards allow 

companies to define rules under 
which they will operate. The com¬ 

panies retain control of the rules, 
change them as needed, and re¬ 
main safe from outside interfer¬ 
ence. 

The rules can also be used to 

isolate customers from the temp¬ 
tations of other vendors. When an 
installation has a major invest¬ 
ment in a proprietary product, it 
can be prohibitively expensive to 
abandon it. This allows the ven¬ 

dor to demand a premium price. 
The cozy world of proprietary 

standards has its own problems, 
however. When a vendor locks in 
its own customers, it also neces¬ 
sarily locks out other potential 
customers. Dominant vendors 
may not care about this, but 
smaller vendors are keenly aware 
Of it. 

It is also expensive to maintain 

proprietary standards. Support¬ 
ing a proprietary operating sys¬ 
tem, for instance, often entails 
providing lots of features that us¬ 
ers have come to expect. Not every 
vendor can afford to do this. 

Customers are also becoming 
wary of proprietary standards. A 
major conversion effort can be a 
chastening experience. It is also 
annoying, at least, to pay exorbi¬ 
tant amounts of money for propri¬ 
etary products. Finally, custom¬ 
ers often have needs that cannot 

be met by a single vendor, and 
proprietary systems work against 
multivendor solutions. 

We are thus beginning to see a 
real movement toward coopera¬ 
tive industry standards. The 
UNIX industry is a major part of 
this movement, but it is not alone. 
Let’s look at a sampling of the 
standards now emerging in the 

computer industry. 

FIRST, UNIX 

UNIX itself is a standard that 
defines a file system, a set of sys¬ 
tem calls, a user interface, and so 

forth. The standard is reasonably 

consistent across the industry. 
Porting of UNIX applications and 
personnel is already easy, and is 

get ting easier. Some parts of UNIX 
are rapidly becoming more uni¬ 
form. In time, a very good stan¬ 
dard should exist. 

AT&T’s marketing arm would 
have us believe that System V is 
already the UNIX standard. In a 
sense, it is right. System V is gain¬ 
ing broad acceptance from the 
UNIX vendor community. Even 
the 4.xBSD vendors are being 
forced to support a degree of Sys¬ 
tem V compatibility. 

Behind the scenes, however. 
System V is still very much in 
flux. AT&T is adding assorted fea¬ 
tures in an effort to appease 
Berkeley UNIX aficionados. Other 
features are being imported from 
Dennis Ritchie and friends over at 
Bell Labs. 

Nor is AT&T ignoring the rest of 
the industry. Indeed, the company 
is cooperating with /usr/group, 
IEEE, and others in defining sys¬ 
tem calls. In short, AT&T’s Sys¬ 
tem N (pick a number) has a good 
chance of being a well defined, 
well accepted industry standard. 

It is gratifying, if somewhat 

surprising, to see this kind of ef¬ 
fort from AT&T. The company has 
a substantial reputation for its 
Not Invented Here syndrome. 
While it has not yet entirely over¬ 
come the affliction, it is trying. 
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UNIXand UNIXTraining 

UN,xSr'SaCkn°W,ed^ 

.UulYpUnder VAX/VMS 
■ CorrLuNw7uenc,forDECVAX 

Human 
Computing 

Resources 

Corporation 

From the leading video-based 

UNIX training company. 

UNIX Fundamentals 
for programmers 
■ Seli-paced video instruc i 
■ 15 module course 
■ complete text/workbook 
■ Hands-on exercises 

Call HCR immediately—offer expires July 31,1985. 

Human 
Computing 
Resources 
Corporation 

10 St. Mary St., Toronto, Ontario, Canada M4Y1P9 Tel. (416) 922-1937 Telex 06-218072 
UNITY is a trademark of Human Computing Resources Corp VAX and VMS are trademarks of Digital Equipment Corporation UNIX is a trademark of Bell Laboratories 
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NEXT, NETWORKS 

The computer industry has a 
number of networking standards 
of course, covering hardware con¬ 
figurations, protocols, data for¬ 
mats, and so forth. Unfortunately, 
it is still problematic to get com¬ 
puter systems from different ven¬ 

dors to communicate over a net¬ 
work. 

The UNIX community has ac¬ 

cepted the combination of Ether¬ 

net and TCP/IP as a de facto in¬ 

dustry standard for local area 

networks. UNIX vendors race to 

see who can come up first on the 

trade show Ethernets. AT&T 

hasn’t shown up on a trade show 

net yet, but it's working on it. 

A range of network activities is 

supported by Berkeley’s TCP/IP 

software. Users can copy files, log 
in remotely, and build applica¬ 
tions that pipe data across the 

The TCP/IP-Ethernet 

combination is not 

expected to dominate 

the UNIX industry 

for long. 

network. Other features, such as 

distributed file systems and re¬ 
mote procedure calls, can be lay¬ 

ered on top of TCP/IP. 

We thus have a working stan¬ 
dard with at least reasonable 
characteristics. Networks can be 
built quickly and easily out of 

standard components. One might 
well assume that the industry 

would breathe a collective sigh of 
relief and leave things alone. 

Surprisingly, this isn’t happen¬ 

ing. The TCP/IP-Ethernet combi¬ 
nation is not expected to dominate 
(he UNIX industry for long. In¬ 
stead, the ISO’s OSI model is al¬ 

most guaranteed to be the next 
protocol standard—it already is 
an ANSI standard. 

There are technical, political, 

and economic reasons for this. An 
informal comparison of TCP/IP 
and OSI may be instructive. 

TCP/IP is not a new standard, 
and it is showing its age. Although 
it provides for most current 

needs, it has flaws that keep it 
from being a good longterm solu¬ 
tion. OSI is a well-developed stan¬ 

dard, it was recently designed, 
and it has room for growth and 
change. This will allow efficient 
implementations both now and in 

the future. 
DARPA developed TCP/IP for 

its own needs, not for those of the 
diverse international computer 
industry. But OSI is an interna¬ 
tional standard, developed in ac¬ 
cordance with the needs and de¬ 
sires of a variety of vendors, users, 
governments, and academic in¬ 
stitutions. 

These same participants now 
have a vested interest in seeing 
that OSI is widely supported and 
used. The vendors like it, the aca¬ 
demicians like it, and some very 
influential customers (General 
Motors and Boeing, for example) 

are demanding it. With that kind 
of clout behind it, even Big Blue 
will have to support it. 

Surprisingly, this leaves the 
UNIX community in pretty good 
shape. Gateways can be built be¬ 
tween OSI and existing networks. 

WHEN SERIOUS PROGRAMMING 
IS YOUR BUSINESS... 
The Concurrent Euclid language 
for systems programming provides 
the best in efficiency, portability, 
reliability, and maintainability 

Compilers running on UNIX/VAX, 
UNIX/11, VMS/VAX, with code 
generated for MC68000, 
MC6809, NS32000, 8086/8088 
PDP-11, and soon running 
on IBM-PC 

CONCURRENT EUCLID 
Compiler: CSRI Distribution Mgr. 
Sandford Fleming Bldg 2002 
10 King’s College Road 
Toronto, Canada M5S 1A4 
Tel: (416) 978-6985 

Book: 
CONCURRENT EUCLID, I 
THE UNIX SYSTEM AND TUNIS 
Available from: 
Addison-Wesley Publishing 
Company, Reading, MA. 01867 
Tel: (617) 944-3700 

"2 SX??.1!:«-cUd, 

CONCURRENT 

E U c L 1 D 

Circle No. 20 on Inquiry Card 

14 UNIX REVIEW JUNE 1985 



...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. Torchmark Company 

CMI Corporation 
SERIX Marketing 
2600 Telegraph 
Bloomfield Hills, Ml 48303-2026 
(313) 456-0000 

TWX: 810-232-1667 
Telex: 499-4100 ANS: CMI C0RP. BDHS 

Member CDLA Member ASCD 

Photographer - Michael Zagaris • UNIX is a trademark of Bell Laboratories 
• SERIX is a trademark of CMI Corporation • SERIX was developed exclusively 
for CMI by C0SI. • 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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The *750 
I n Your 
One select investment can put you 

on top of UNIX™ applications 
development. Today. No more 

waiting for the future. 

That one investment is UX-Basic™. 
It increases your productivity and gets 
your programming done on time, and 
on budget. 

One complete, easy to learn, 
professional programming language will 
run all your applications without change, 
on micros to mainframes. 

UX-Basic gives you all the power of 
UNIX to develop your business and 
scientific applications. You get productivity 
tools to save you time and money 
including a full featured line editor, 
automatic syntax checking, on-line help, 
meaningful error messages, and real-time 
debugging, for fast program development 
and modification. 

UX Software, Inc. has prepared for the 
IBM PC/AT™ and AT&T 3B2™ and 
AT&T UNIX PC™, a limited 1,000 copy 
edition of the UX-Basic Development 
System, exclusively for software developers 
and UNIX users, and code named the 
9000 series. 

UX-Basic Features Profile 

■ automatic file and record locking 
■ abbreviated command input 
■ automatic backup copy 
■ BCD arithmetic 
■ C-ISAM™ bundled in 
■ common and local variables 
■ date and time functions 
■ device and terminal independent 
■ European format standards 
■ formatted business printing 
■ long variable and label names 
■ matrix operations 

■ modular structured code 
■ multi-line functions and subroutines 
■ multi-line IF/THEN statements 
■ multi-tasking and multi-user 
■ OASIS™ Basic compatibility 
■ recursive routines 
■ re-entrant code 
■ sequential, direct and indexed 

sequential files 
■ shell access 
■ software protection options 
■ sixteen dimension arrays 

UNIX is a Trademark of AT&T Bell Laboratories 
UX-Basic is a Trademark of UX Software. Inc. 
C-ISAM is a Trademark of Relational Database Systems. Inc. 
OASIS is a Trademark of Phase One Systems. Inc. 
3B2 and UNIX PC are Trademarks of AT&T Information Systems 
IBM PC/AT is a Trademark of International Business Machines Corporation 

IBM PC/AT™ 



Investment 
Future 

The full UX-Basic Development 
System includes: 

■ UX-Basic: interpreter for creating 
source code. 

■ UX-Compile: the pseudo-code 
compiler. 

■ UX-Runtime: for executing 
compiled code. 

■ UX-Utilities: demonstration and 
maintenance programs. 

■ UX-Basic User Manual. 

In addition to this, the 9000 series 
UX-Basic Development System edition 
provides extended service and support. 

You will receive: 

■ A demonstration version of 
UX-Basic, including sample 
business programs, that you may 
duplicate and distribute. 

■ Direct product support from 
UX Software Inc., for 180 days. 

■ Free product updates for one full 
year 

■ A subscription to /usr/uxsoft/notes, 
the insider’s technical notebook for 
UX-Basic programming. 

Order UX-Basic today. There is no 
more waiting for the future. 

AT&T UNIX PC™ 

r---1 

j Hi want to invest in my future. | 
j Please rush me a 9000 series UX-Basic Development System, 
. complete with sample business programs. 

! NAME_ 

COMPANY__ a 

ADDRESS____ 

| _TELEPHONE_ I 

- □ AT&J3B2 □ AT&T UNIX PC □ IBM PC/AT 
I PAYMENT □ AMEX □ MC □ VISA □ Check 

! To arrange for immediate delivery, call now (416) 964-6909. 

UX Software, Inc. 
10 St. Mary Street, Toronto, Canada M4Y1P9 

Telex: 065-24099 UXSOFTTOR 
(416)964-6909 
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and OSI support can be added to 
UNIX implementations. Finally, 

the existing level of networking 
expertise will not be lost, and 
should help in the transition. 

Incidentally, Ethernet will not 
be the only winning hardware 

standard. It is not well suited to 
real-time applications because 
there is no guarantee that a given 
message will arrive in a finite 

amount of time. Token passing 

methods, as promulgated by IBM 
and others, may well take over 
there. 

It is also not a cheap system, for 

wiring or electronics. An Ethernet 

system can cost several hundred 
dollars per node. Twisted-pair 

(telephone wire) systems, good to 

about a megabit per second, are 
much cheaper. The hardware 
used on the new AT&T 7300 is a 

good example. 

Finally, Ethernet is not a high 

bandwidth net by today’s stan¬ 
dards. Installations needing high¬ 
er speed communications will 

move to fiber optic, broadband, or 
other technologies. Still, Ethernet 

does work, and it fills a current 

need, so expect to see it around for 

a while. 
If OSI succeeds in its design ef¬ 

fort. however, this won’t be a 
problem. Such hardware vari¬ 
ations will be invisible to the soft¬ 
ware. and will simply function as 
compatible parts of a single 

system. 

FINALLY, GRAPHICS 

UNIX doesn't have much in the 

way of graphics standards. The 
graph and plot utilities aren’t 
very impressive as graphics tools. 
They aren’t even very good as fil¬ 
ters. since they communicate in 
binary. System V adds some 
graphics support, but not much. 

Many vendors of UNIX graph¬ 
ics workstations have proprietary 
graphics software. Others have 
decided to support the ACM Sig- 
graph Core standard, to one de¬ 
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UNIX doesn't have 

much in the way of 

graphics standards. 

gree or another. Fortunately, the 

international computer commu¬ 
nity is once again coming to the 
rescue. 

On the graphics standards 

panel at the Dallas Uniforum 

show, the consensus ran over¬ 

whelmingly towards GKS. The 
panelists acknowledged that it 

was deficient in 3D support, but 
insisted that the problem was be¬ 
ing addressed. Core was shunned 
because of its lack of raster primi¬ 
tives, as well as its imprecise defi¬ 
nition. 

As a recently developed inter¬ 

national standard, GKS has many 
of the benefits ascribed above to 
OSI. It supports current hardware 
far better than does Core. It was 

developed by, and has the support 
of, a wide range of organizations. 

Expect to see it on almost all 
graphics workstations in the near 

future. 
There is another graphics stan¬ 

dard on the way—the PostScript 
language, developed by Adobe 

Systems (yet another PARC spin¬ 
off). PostScript is being marketed 
as an efficient and resolution-in- 
dependent way of sending print 
images to raster printing devices. 

It is all of that, to be sure, but it is 

also far more. 
PostScript describes a print im¬ 

age by specifying the algorithm 
needed to reproduce it. A proces¬ 
sor embedded in the printer nor¬ 
mally executes the algorithm, pro¬ 
ducing a bit image to be copied 
onto paper. A very small descrip¬ 
tion can thus produce a highly 
complex image, reducing data 

transmission bandwidth. 

A variety of software, worksta¬ 
tion. laser printer, and typesetter 

vendors are supporting the lan¬ 
guage. with more on the way. The 

current list includes Apple, Mer- 
genthaler Linotype, QMS, and 
Sun. With the low cost of micro¬ 

processors, PostScript could con¬ 
ceivably be installed on anything 

from a 150-dot-per-inch dot ma¬ 
trix printer on up. In any case, 

dumb devices can still rely on the 
main processor to generate bit im¬ 
ages. albeit at some cost in data 
bandwidth. 

PostvScript is a complete pro¬ 
gramming language, augmented 
with a large number of resolution- 
independent graphics operators. 
It is stack-oriented, like Forth, 
and its syntax is rather similar. 

A number of object-oriented 
and other features serve, howev¬ 
er, to make the two languages 
rather different in pract ice. In ad¬ 
dition. PostScript is not really in¬ 
tended to be used directly as a pro¬ 
gramming language. Instead, it 

provides an extraordinarily flexi¬ 
ble and powerful intermediate 
language for describing graphic 

images. 
PostScript descriptions, being 

plain ASCII text, can be generat¬ 

ed. stored, retrieved, and edited 
easily and efficiently by graphics 
applications programs. It is this 
use, in the hands of imaginative 
software developers, that will 

show the true value of the 

language. 

Mail for Mr. Morin can be sent 
to the Canta Forcla Computer 
Lab. P.O. Box 1488. Pacifica. CA 

94044. 

Richard Morin is an independent 
computer consultant specializing in 
the design, development, and docu¬ 
mentation of software for engineer¬ 
ing, scientific, and operating sys¬ 
tems applications. He operates the 
('ant a For da Computer I,ah in Pacif¬ 
ica, CA. ■ 
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We are absolutely dedicated to the synergy 
that results from our hardware running with 
our UNIX* derived operating system. It 
makes our products both versatile and 
powerful. 

We are looking for UNIX* professionals to 
become a part of our planned synergy. If 
you are a systems, technical support, or 
instruction professional, and take pride in 
meeting complex challenges, we invite you 
to Join our TECHNICAL TEAM. We have 
opportunities in Dallas, Texas and in the 
San Francisco Peninsula area. 

For Immediate consideration, please send 
your resume to: Professional Employment— 
UNIX, MOTOROLA Information Systems, 
P.O. Box 819091, Dallas, Texas 75381-9091 
or call 214-888-2114. 

Equal opportunity is our pledge and practice. 

*UNIX is a trademark of Bell Laboratories. 

M) MOTOROLA 
Four-Phase Systems 



The same characteristics that 

have made UNIX a de facto stan¬ 
dard—its portability, flexibility, 
and ease of customization—have 

also made it an ideal host for a 
wide variety of applications. In 
many ways, UNIX has taken on a 

life of its own; as the longstanding 

software development environ¬ 
ment of choice, it has catalyzed 
the production of an unusual vari¬ 
ety of devices, networks, and 
configuration options. It has also 

inspired a number of applications 
that might best be described as 
being somewhat off the beaten 
path. 

This is an account of some of 
those applications, none of which 
is quite in the mainstream of com¬ 
mercial or military life. Yet none 
has been chosen frivolously; some 
are scientific and show the vir¬ 

tues of easy customization and 
portability, while some depend 
simply on the ubiquity of UNIX. 
Taken together, they speak vol¬ 
umes for the simple but open-end¬ 
ed ‘toolkit" approach UNIX 
exemplifies. 

UNIX AND NUCLEAR TREATY 
VERIFICATION 

The use of computers for mili¬ 
tary purposes is familiar enough, 
but what is less known is that 
computers also have been used to 
help contain the nuclear arms 
spiral. Since nuclear treaties de¬ 
pend on the mutual ability of vy¬ 

ing powers to verify compliance, 
the role that advanced electronics 
and computers play is critical. 

In the US, compliance verifica¬ 
tion is the job of the Center for 
Seismic Studies, a direct contrac¬ 
tor to DARPA (the Defense Ad¬ 
vanced Research Projects Agen- 

THE 
WIDE 
WORLD 

OF 
UNIX 

A sampling of the 
system's varied 

applications 

by Tom Athanasiou 

cy). When founded in May, 1982, 
the center was charged with the 
development of verification tech¬ 
niques for the proposed compre¬ 
hensive test ban treaty between 

the US and USSR (in the event it 
was ever signed). According to Ra¬ 
leigh Romine, a self-described 
"systems hacker" at the center, 
the first step in the center's effort 

to modernize was to get off "a 
bunch of aging 360s and move 
over to a group of VAXen running 
UNIX. 

"The idea of verification is that 
you want to be able to discrimi¬ 
nate between an earthquake and 
a nuclear explosion, and our mis¬ 
sion is to get finer discrimina¬ 
tion," Romine explained. "Cur¬ 
rently, the limit is 150 kilotons 
underground; if they go to the 
comprehensive test ban it’s basi¬ 
cally zip." 

To accomplish its mission, the 
center has multiple real-time 
links to satellites throughout the 
world, satellites that relay signals 
from arrays of strategically locat¬ 
ed seismometers. “And we take 
tapes, UUCP links to Golden, CO, 
stuff on Telex, Telenet, whatever 
we can get," Romine said. The 

data aquisition is controlled by 
three DEC 11/44s, all running 
2.9BSD. 

An analysis of the data is per¬ 
formed by VAXen running “basi¬ 
cally Berkeley 4.2". A variety of 
algorithms has been used to dis¬ 

criminate among various kinds of 

seismic waves. In fact, the devel¬ 

opment of better algorit hms is one 
of the center’s primary tasks. 
“The only thing that’s really clas¬ 
sified is just how fine we can dis¬ 
criminate," Romine said. 

UNIX AT LUCASFILM 

When Lucasfilm’s Droidworks 
set out to design a computer- 
based film editing system, its ob¬ 

jective was to produce a system 
that looked like traditional film 
editing equipment to the user. 
Film editing, in the words of one 

former Lucasfilm employee, "has 
its own gurus". 

Editdroid is a videotape/video¬ 
disk film editing system that 
runs on 32-bit Sun boxes under 
4.2BSD with a "slightly modified 
kernel". But users have no way of 
even knowing they’re employing 
UNIX. The user interface is based 
on a Macintosh-like bitmap dis¬ 
play (with icons, windows, and 
boxes—the whole business) as 
well as a trackball. Rob Lay, head 

of the Editdroid development 
team at Droidworks explained, 
“We’ve taken the film environ¬ 
ment and modeled it in the bitmap 
display . . . The editors still have 
those little pieces of film, but now 
they're icons." Time is still 
marked in terms of “frames". 

With the new film editing pro¬ 
cess, after the uncut films are 
written onto video disks, Edit¬ 
droid is used to do an electronic 
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edit that yields a video tape and a 
cut list. After the videotape is ap¬ 
proved, the original film comes 
out of the vault, and negative cut¬ 

ters use Editdroid’s cut list, which 
holds to an industry standard cut¬ 
ters understand, to generate a 

production master. 

Why did Lucasfilm go to all the 

trouble to produce an electronic 
editing system? “Because it’s 10 
to 15 times faster than traditional 

methods,” Lay said. Why UNIX? 

“Because of the richness and effi¬ 
ciency of the programming envi¬ 

ronment,” Lay responded. “We 
can do drivers for new devices 

very fast. We’re able to turn 
around projects really quickly by 
using already existing packages.” 
Why Berkeley UNIX? “Because 
three years ago when we started 
the project, it was the only reason¬ 
able system that had demand 
paging.” 

The first versions of Editdroid 
were released in January of this 
year. There are now three in com¬ 
mercial use in Los Angeles. One is 
being used to cut the television 

show “Fame”. 

UNIX AND HEART DISEASE 

Few areas have been as heavily 
influenced by computers as medi¬ 
cine. While in many cases the 
benefits of this infiltration have 
been dubious, no one can ques¬ 

tion the significance of at least 
one new UNIX-based method for 
the cheap, early, and non-inva- 
sive detection of heart disease. 

The still unnamed system, de¬ 
veloped by the Berkeley team of 
cardiologist Aaron Dinaburg and 

statistician Barry Zuckerman, re¬ 
lies on the cheapness, power, and 
flexibility of UNIX. Built on a real¬ 
time kernel developed by ADAX (a 
small Berkeley R&D company) 
and run on a Plexus P-35, it works 
by first collecting five different 
kinds of information in real-time 
and then subjecting the informa¬ 
tion to statistical analysis. The 

data collection is entirely non-in- 
vasive: EKG and respiration pick¬ 
ups, heart sound recorders and 

pressure sensors are all attached 
to the patient's skin. Meanwhile, 
the ADAX real-time kernel reads 

data from the sensors into RAM. 
The analysis is too complicated 

for real-time, so once 20 heart¬ 

beats worth of information is col¬ 
lected, the ADAX kernel yields to 
the Plexus machine’s standard 

The use of computers 

for military purposes is 

familiar enough, but 

what is less known is 

that computers also 

have been used to help 

contain the nuclear 

arms spiral. 

System V kernel. At this point, 
the machine is ready to perform 
what Zuckerman referred to as “a 
fairly hairy” analysis. “We collect 
36 individual measurements per 
beat, and then, using standard 
methods, pick those providing the 
best separation between sick peo¬ 
ple and well people and reduce 
them down to eight,” he ex¬ 
plained. “Using these eight, we 

classify each heartbeat as either 
sick or well or in between. With 
one minute of sampling we get 
about 20 beats, and are down to 
about one percent chance of error 
in the diagnosis. 

“What is really interesting 
about this is that we can identify 
developing heart dysfunction be¬ 
fore surgery becomes the only 

possible remedy. Lots of people 
have hypertension and not all of 
them get sick, but hypertension is 
known to bean extraordinary risk 
factor in the development of heart 

disease. With this method, we can 
identify people that show subtle 
evidence of developing heart 
problems—while it’s still early 
enough for them to reform their 
lifestyles.” 

One further note for UNIX fans: 

before UNIX, the data was collect¬ 
ed on a PDP/1 1 and shipped to a 
multi-megabuck IBM mainframe, 
where it was computed. With the 
advent of UNIX supermicros, this 

sort of computation-intensive di¬ 
agnosis has gone from being pos¬ 
sible to actually being practical. 

UNIX AND DRUG DESIGN 

Many observers of new tech¬ 
nologies believe that, ultimately, 
the biological revolution will sur¬ 

pass the computer revolution in 
significance. But, as the disci¬ 
pline of drug design intensifies, 
new biological technologies be¬ 
come dependent on computers. 

Tom Perrin is the facilities 
manager of the Computer Graph¬ 

ics Lab in the Department of 
Pharmaceutical Chemistry at the 

University of California in San 
Francisco. He’s been using UNIX- 
based computer graphics systems 

for molecular modeling since 
1976. but the recent emergence of 
new, extremely powerful graphics 

terminals has made powerful, 
new methods possible for the first 
time. 

Perrin's lab uses two of these 
new devices, one an Evans/Suth¬ 
erland machine and the other a 
Silicon Graphics Iris. Both have 
very powerful hardware graphics 
devices, capable of interactively 
rotating, translating, sealing, and 
otherwise altering complex color 
graphic images. These devices are 
cont rolled by a version of 4.2BSD 

containing an altered scheduler 
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capable of simple real-time opera- 

tions. UNIX also mediates the hu¬ 

man interface, keeping the termi¬ 
nals from overwhelming the user 

with information. 
Graphics are extremely impor¬ 

tant in drug design, as they are in 

many scientific applications, be¬ 
cause of their ability to present 
massive amounts of information 
in a manner easily comprehended 
by mere mortals. It is estimated 
that fully 60 percent of our brains 
are related, somehow, to vision. 

Needless to say, drugs, and the 
world of proteins within which 
they operate, are complex enough 
that anything that promises help 
in understanding them is very 

welcome indeed. 
Because UNIX can be custom¬ 

ized so easily, and because it has 
spawned the creation of such a 
large family of compatible de¬ 
vices, UCSF was able to put to¬ 
gether a system—with a mini¬ 
mum of special programming— 
that's capable of successfully 
simulating real experiments and 

predicting their outcome. In this 
way. a graduate student at UCSF 
has been able to develop analogs 
of Thoroxin (Human Growth Hor¬ 
mone) far more specific in their 

efforts than the natural hormone 
itself. As a result, it may soon be 
possible to stimulate the lung 
growth of premature infants, thus 
speeding the development of nor¬ 

mal breathing. 

UNIX AT RAJNEESHPURAM 

Rajneeshpuram, in central Or¬ 
egon. is no marginal, sixties-style 
hippie commune. Now a fair-sized 
town, it has two hotels (one cheap 

and one expensive), a bookstore, a 
boutique, an electronics shop, a 
beauty salon, a school, multiple 
delicatessens and restaurants, a 

clinic, a disco, a newspaper, a 
Chamber of Commerce, public 
utilities, an extensive public 
transportation system, a local 

peace force, and a software 

shop—which, if nothing else, 

lends new meaning to the term 

“UNIX guru". 
“Sarito" is a longtime UNIX 

consultant whose tutelage has 
made it possible for Rajneesh 

Computing to build a UNIX-based 

"currency card" system that 

serves the nearly 4000 local resi¬ 
dents and 15,000 far-flung pil¬ 
grims who wish to substitute 

Many observers of 

new technologies 

believe that, ultimately, 

the biological 

revolution will surpass 

the computer 

revolution in 

significance. 

plastic for "dirty money". Cus¬ 
tomers who deposit their money 
at the Rajneesh Financial Cur¬ 
rency Card Office (no interest 
paid: local deposit of inter-bank 
wires aecepted) can simply pre¬ 
sent their cards for signature vali¬ 
dation when making purchases in 
Rajneeshpuram and go happily on 
their way, presuming they have 
sufficient funds, of course. Par- 
t icipating merchants can produce 
invoices by way of a local terminal 
and printer. 

“This is a reliable, multivendor 
transaction-processing system, 
made with off-the-shelf equip¬ 
ment.” claimed Sarito. Since the 
Rajneeshpuram population var¬ 
ies so widely, the system has been 
designed for easy reconfiguration 

so as to use fewer terminals and 

fewer computers during non-peak 
times. It currently runs on six 
68000-based machines, four Al¬ 
tos computers and two Plexus 

boxes. The Altos machines are 

connected by way of an 800 kilo¬ 

bit AltosNet: the Plexus machines 
talk by way of Ethernet boards. 

Everything has been kept simple, 
with no mag-strip readers in place 
as yet. In keeping with this, the 
Rajneeshpuram system uses only 
simple terminals that pass escape 

sequences to drive their associat¬ 

ed printers. 

Rajneesh Computing, which 
contracted with Rajneesh Finan¬ 

cial Services Trust to build the 
system, is a typical diversified 
UNIX shop. It uses UNIX because 
of the system's rich programming 

environment, and because there 
are so many small, well-built 

UNIX machines available. The 
shop sells commercial program¬ 

ming to other businesses at Raj¬ 
neeshpuram. Sarito’s kernel ex¬ 
pertise, meanwhile, is sold to a 

large company that wishes to re¬ 
main unnamed: and a variety of 
custom applications—such as 
the currency card system—are 
available for purchase. As an 
aside, it may be interest ing to note 
that the currency card system 
may someday be sold to other or¬ 
ganizations with "a fairly strictly 

delimited environment." 
One possibility is Club Med. 

UNIX AND SOLAR PHYSICS 

The solar physics community 
is a perfect microcosm of the geo¬ 
graphically rambling community 
of computer users. Solar physics 
involves a lot of number crunch¬ 

ing. and the numbers to be 
crunched originate in telescopes 
and other devices that must be as 
far as possible from city lights. 

Phil Scherrer, a solar physicist 
at the Wilcox Observatory at the 
Stanford Center for Space Sci- 

C'ontinued to Page 92 
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How to program without really trying 

24 by Marc J. Rochkind 
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fl here are four ways to get an application for your 
UNIX system. One, you can buy an off-the-shelf 
package. Two, you can hire an outside programming 

shop to develop a custom application just for you. 

Three, you can program the application yourself, 

using a language such as C or BASIC. Or, four, you 
can develop the application yourself without 

programming. 

This last alternative is seductive. It seems to offer 

the advantages of a customized application without 

the expense, development time, and longterm main¬ 
tenance burden of programming. One increasingly 
popular approach to performing this miracle is to 
use an application generator, or fourth-generation 

language, that allows you to specify what your appli¬ 
cation is supposed to do, without saying how. There 

are several such products available for UNIX, and, 
from what I have heard, they seem to work well for 
the class of problems for which they were designed. 

The subject of this article, however, isn’t the use 
of an application generator product, but rather the 
use of t he UNIX shell and text processing commands 
as an application generator. Can you develop your 
own applications—without programming—using 
just the UNIX commands that come with nearly ev¬ 
ery UNIX system? And if so, will the result be accept¬ 

ably efficient, robust, and maintainable? 
To shed light on this question. I’ll present a simple 

office accounting application implemented entirely 
with the UNIX shell and a few common commands. 
This example will serve to expose many of the key 
advantages and disadvantages of this approach to 
application development. Next, I'll compare the non¬ 
programming approach to a more conventional ap¬ 
proach using a programming language. I’ll conclude 
with some observations about whether application 
development without programming really works, 

and make some recommendations. 

A CHECKBOOK/EXPENSE 

ACCOUNTING SYSTEM 

Let’s say we want to develop a simple accounting 
system that can calculate our checkbook balance 
and total expenses for each of a number of expense 
accounts. There are actually two checkbook bal¬ 
ances that we want: the current balance, reflecting 
all the checks that have been written: and the bank 

balance, reflecting only those checks that have 
cleared (he bank. The bank balance is used to com¬ 

pare our accounts with those the bank maintains on 

a monthly statement. 

To track expenses, each account has a three-digit 
number. For illustrative purposes, these six ac- 

counts will do: 

110 income 
310 rent 
315 utiLi ties 
320 advertising 
325 office supplies 
330 travel 

A typical small business, of course, would have 

several dozen such accounts. 
Our check register can be kept on a UNIX system 

by simply entering a line of text into a file for each 
transaction (starting balance, check, or deposit). 
Any text editor can be used. The first part of the 

register for June, kept in a file named acct, is shown 

in Figure 1. 
The first column has a “c” if the transaction 

cleared—that is, if it is present on the latest bank 

statement. The second column contains the date 
(not actually used in our examples). The third col¬ 
umn reflects account numbers. In the fourth col¬ 

umn, we’ve listed the amount, positive for checks 
and negative for deposits. The fifth column contains 
comments. The first line of the example doesn’t rep¬ 

resent an actual transaction, but simply provides 

the starting balance. 
A few minutes with a calculator will show that the 

current balance is $2359.03 and the current bank 
balance is $4386.05 (because the last statement 
didn't include three checks). 

To calculate the current balance with UNIX com¬ 

mands, we just need to find a way to add the fourth 
column of numbers. Calculating the bank balance is 
only slightly harder—we have to select those text 
lines with a “c” in column one. and add the fourth 

column of those entries. To get the total expenses for 
a specific account (310, say), we have to select the 
entries with that number in column three, and then 
total the fourth column. The basic operations we’ll 
need then are selection. based on the data in a par¬ 
ticular column, and addition of a column. 

To start with, let’s calculate the current balance. I 
was planning to use the cut command to select par- 

ticular columns to process, but I discovered that al¬ 
though this command is present in UNIX System III 
and System V, it’s missing from 4.2BSD. So we’ve 

learned our first lesson right away: you can’t count 
on all UNIX commands being present on all systems. 

Fortunately, I was able to use the awk command 
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c . -1456.78 
- 6-1 310 525 office rent 
c 6-1 325 13.26 file folders 
c 6-2 315 54.90 telephone 
c 6-2 315 15.67 electric 
- 6-2 325 3.79 paper clips 
c 6-3 110 -3200 
- 6-4 330 1498.23 Chicago trip 
c 6-4 310 124.50 furniture rent 
c 6-5 325 12.40 pens & scratch pads 
c 6-2 315 50 answering service 

Figure 1 — An example of input for a check register 
program. 

instead of cut. This command line isolates column 
four from ihe file acct and writes it to the file co/4: 

$ awk '{print $4}' <acct >col4 

Here’s what’s in co/4: 

-1456.78 
525 
13.26 
54.90 
15.67 
3.79 
-3200 
1498.23 
124.50 
12.40 
50 

Next, we have to add these numbers. Thedc (desk 

calculator) command is ideal. The only problem is 
that we first need to place addition signs after each 
number (except for the first) and a p (print) com¬ 
mand at the end. Then we can feed the result intodc. 
which is a reverse-Polish calculator. We’ll use the 
sed command to edit in the addition signs as well as 

the p: 

$ sed -e '2,$s/$/+/' -e '$s/$/p/' <col4 
-1456.78 
525+ 
13.26+ 
54.90+ 
15.67+ 
3.79+ 
-3200+ 
1498.23+ 
124.50+ 
12.40+ 
50+p 
$ 

Unfortunately, we don’t have enough space here 
to explain the sed command line in detail. However, 

if you don’t understand it, you may already be asking 
yourself how you are supposed to develop applica¬ 

tions without programming when you have to deal 
with commands like sed, which seem to be even 
more complicated than programming itself! It’s a 

very good question, and we’ll come back to it later. 
Anyway, now that we have the input to dc, we can 

just pipe it in. But wait! Some of the numbers have a 
minus sign, whereas dc requires an underscore. So 

we use the tr command to translate minus signs to 
underscores: 

S sed -e '2,$s/$/+/' -e '$s/$/p/' <col4 | tr 
_1456.78 
525+ 
13.26+ 
54.90+ 
15.67+ 
3.79+ 
.3200+ 
1498.23+ 
124.50+ 
12.40+ 
50+p 
$ 

We can combine sed. tr, and dc into a single pipe¬ 
line that adds a column of numbers. We’ll put this 
into a file named add and mark it executable (with 
chmod) so we can use it like a command: 

sed -e '2,$s/$/+/' -e '$s/S/p/' | tr | dc 

Now we can use awk to cut out column four and 

add to add it up. The command file addcol4 will be 
useful: 

awk '{print $4>' | add 

And. finally, a command file named currbcd that 
calculates the current checkbook balance should be 
added: 

addcol4 <acct 

Here’s currbcd in action: 

$ currbal 
-2359.03 
$ 

To calculate the bank balance, we just have to 
select the entries with a “c” in column one and pipe 
the output into cidclcol4. We’ll use the grep com¬ 
mand to do the selection, as shown by the example 
in Figure 2. Here’s the command file bankbed (com¬ 
pare it to currbcd above): 

grep 'Ac' <acct | addcol4 

And here’s the calculation of the bank balance: 
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S grep 
c 

• ac' <acct 
-1456.78 

c 6-1 325 13.26 file folders 

c 6-2 315 54.90 telephone 

c 6-2 315 15.67 electric 

c 6-3 110 -3200 

c 6-4 310 124.50 furniture rent 

c 6-5 325 12.40 pens & scratch pads 

c 
S 

6-2 315 50 answering service 

Figure 2 - - The sort of output one might obtain with 

grep. 

$ bankbal 
-4386.05 
$ 

There are several ways to total the expenses for a 
single account. We’ll do it this way: first, we'll use 
awk lo cut out columns three and four (the account 

number and amount). Second, we’ll use grep to se¬ 

lect the lines with the specified account number. 
Third, we’ll use awk to cut out just the second col¬ 
umn (the amount, which was the fourth column ori¬ 

ginally). Fourth, we’ll use add to total the list of 

numbers. 
Let’s look at this in stages. Here’s the first execu- 

tion of awk: 

$ awk '{print S3, $4>' <acct 
- -1456.78 
310 525 
325 13.26 
315 54.90 
315 15.67 
325 3.79 
110 -3200 
330 1498.23 
310 124.50 
325 12.40 
315 50 
$ 

Assuming we want account 315, we next use grep 
to select the corresponding lines: 

S awk '{print S3, S4>' <acct | grep 'A315' 
315 54.90 
315 15.67 
315 50 
$ 

Then we use awk again to get just the amount 

column: 

$ awk '{print $3, $4>' <acct | grep 'A315' \ 
| awk '{print $2>' 

54.90 
15.67 
50 
$ 

And finally, we use add to get the total: 

$ awk '{print $3, $4>' <acct | grep 'A315' \ 
| awk '{print $2}' | add 

120.57 
$ 

We’ll put this command line into a file named 
expense and use the argument reference $1 instead 

of the constant 315: 

awk '{print S3, S4>' <acct | grep "AS1" \ 
| awk '{print S2>' | add 

When we execute the command file expense, the 

argument we supply will replace $1 in the argument 

to grep. Here’s expense in action: 

S expense 315 
120.57 
S 

To get totals for all five expense accounts, we can 
use the for statement that is available with the 
Bourne shell (a similar statement is available with 
the Berkeley shell). The command file named ex¬ 
penses looks like this: 

for acctnum in 310 315 320 325 330 
do 

echo 'Total for account' Sacctnum 
expense Sacctnum 

done 

And finally, the total we get for each account 
comes out like so: 

S expenses 
Total for account 310 
649.50 
Total for account 315 
120.57 
Total for account 320 
Total for account 325 
29.45 
Total for account 330 
1498.23 
S 

CRITIQUE OF THE CHECKBOOK/EXPENSE 

ACCOUNTING SYSTEM 

Several questions are burning: is our implemen¬ 
tation of high or low quality, or something else alto¬ 
gether? Was the process that we used programming? 
Was it harder or easier than conventional program- 
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c -1456.78 
6-1 310 525 office rent 
c 6-1 325 13.26 file folders 
c 6-2 315 54.90 telephone 
c 6-2 315 15.67 electri c 
- 6-2 325 3.79 paper clips 
c 6-3 110 -3200 
- 6-4 330 1498.23 Chicago trip 
c 6-4 310 124.50 furniture rent 
c 6-5 325 12.40 pens & scratch pads 
c 6-2 315 50 answering service 

Figure 3 — A commonplace error in input. 

ming? And, the leading question: can you reason¬ 
ably expect to develop your own UNIX applications 
by simply stringing command lines together, as we 
just did? We'll try to answer each of these questions 
in turn. 

First, what about the quality of our implementa 

t ion? Speed isn’t much of a problem. True, the over¬ 

head is enormous. It took eight processes just to 
calculate the bank balance, and we made a separate 
pass through the database to total each account, 
rather than gathering up all the totals in a single 
pass. But there is little data in a simple accounting 

system like this one, and the command files are 

probably run only a few times per month. So speed 

really doesn’t matter. 

A more serious issue is robustness in the face of 
error. For example, suppose we made a mistake en¬ 
tering the second line in the acct file like the one 
shown in Figure 3. Try to guess how the currbal 
command reacted to this error. Would you believe: 

$ currbal 
empty stack 
empty stack 
stack empty 
145 is unimplemented 
stack empty 
stack empty 
- 01427.-0365 
$ 

(Note the two messages “empty stack” and 
“stack empty”—along with the mysterious last 
line.) 

Since data entry errors are quite common, we 

must say that this response to a simple input error is 
unacceptable. We would have to add additional com¬ 

mands to each of the command files to check for 
various errors—not necessarily all possible errors, 
but certainly the most common ones. 

Another aspect of quality is maintainability. How 
easy would it be to modify the command files as our 

needs change, or as bugs are found? Actually, it's 
easier to understand the command files than it is to 
write them in the first place, although if the com¬ 
mand files were much larger, this might not be true. 
Certainly, adding more account numbers or more 
data columns could be easily handled. It seems fair 
to say that command files don’t seem inherently 
more or less maintainable than conventional pro¬ 
grams. The length of the command file or program 
and the skill with which it was written are probably 
more important than the actual language. 

Now for our second question: was this program¬ 
ming? To answer this, let’s list some key elements of 
the programming process: 

1) Specify what the program is to do (which is 
to say: what outputs are to be produced?). 

2) Design the file structures and data entry 
transactions. 

awk • 
i 

if ($1 == "C") 

bank += $4; 
curr += $4; 
expense C$3] += $4; 

> 
END { 

print "Bank balance = " bank 
print "Current balance = " curr 
for (acctnum in expense) 

print "Total for account " acctnum " = " expenseCacctnum] 
>* <acct 

Figure 4 — A potential application of awk. 
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3) Code the program. 
4) Test the program. 
5) Document the program. 
6) Release the program and provide ongoing 

support. 

In our command file implementation of currbaL 
bankbal, and expenses, we performed all six steps! 

Furthermore, only step three was different from the 
way it would have been had we programmed in C or 

BASIC. I would say that what we have done was 
indeed programming, although our language was 

somewhat unusual. 
The third question we want to answer is: is com¬ 

mand file programming harder or easier than con¬ 
ventional programming? I don’t believe this ques¬ 
tion can be answered in a general way—it depends 
too much on the skills and tastes of the individual 
doing the work. For example, if you know BASIC and 
don't know sed, then you might very well think that 

command file programming is much harder than 

conventional programming. If you know most of the 
UNIX commands and also know C, you might use 
cither technique, depending on the application. If 
you’ve never programmed and don’t care to learn, 
but you know the UNIX shell and some commands, 
you might feel much more comfortable with com¬ 
mand files than with programs. 

But wouldn’t a conventional program for the 
checkbook/expense application be much longer and 

more complex than the short command files we 
showed earlier? My guess is that a C program would 
be. However, C is not the only programming lan¬ 
guage available under UNIX. An awk program that 

calculates both the balances and the totals for each 
account is shown in Figure 4. It’s only a dozen lines 
long! Here’s the output from a sample run: 

Bank balance = -4386.05 
Current balance = -2359.03 
Total for account 330 = 1498.23 
Total for account 315 = 120.57 
Total for account 325 = 29.45 
Total for account - = -1456.78 
Total for account 110 = -3200 
Total for account 310 = 649.5 

So command files aren't necessarily simpler or 
shorter than conventional programs. 

Finally, can you reasonably expect to develop your 

own applications without programming, using com¬ 
mand files? My answer is no. The programming pro¬ 
cess with command files is essentially the same as it 
is with conventional languages. For some tasks, 

command files are straightforward, but they can be 
just as complex as any program. UNIX commands 

aren’t easier to learn than conventional languages. 

(They probably are easier to learn than C, though— 

but then C is one of the hardest languages to learn.) 

CONCLUSIONS 

I wouldn’t be justified in drawing conclusions 
from just the few examples shown in this paper, so I 

won’t. I’ll draw them instead from my 13 years of 

experience in programming UNIX, both with com¬ 

mand files and with C. 
First of all, both conventional programming lan¬ 

guages and command files have their place. Com¬ 
mand files are best when most of the processing is 

done by the commands themselves, rather than by 
shell statements or filters like sed. For example, we 
used dc only to add a column of numbers. To do that, 

we had to use sed to insert the addition operators 
and the final p, and then we had to use tr to change 
minus signs to underscores. Our application would 

have been much more straightforward if there were 

a standard UNIX command to add up a column of 

numbers. As a general rule, when a command file 
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has complicated arguments like “2,$s/$/ + /”, you 
know you’ve gone too far. 

Secondly, I find that when I'm trying to develop a 
command file, I have to first ask myself “Can this be 
done?” It 's like a puzzle. Then, more often than not, 

even after working the whole thing out, I find I was 

wrong about some command—or, as in the case of 

the cut command, I find that a command I wanted to 
use is missing. I don’t have this problem when 1 

program in a conventional programming language. I 

ask myself not “Can this be done?”, but rather, 

“What is the best way to do this?” There are sound, 
teachable methodologies that can be used with con¬ 

ventional languages. With command files, every¬ 
thing seems like a trick. 

Thirdly, conventional languages seem to be fairly 

well defined. There is usually a standard textbook, if 

not an official standard. But what is the definition of 

the command file language? There isn’t any. Its 

statements and operators are determined by what¬ 
ever happens to be on your particular system. You 
need to be thoroughly familiar with your UNIX man¬ 

ual to use command files effectively. Furthermore, 
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your command files are unlikely to be portable to 
other versions of UNIX. 

Finally, when you program with command files, 
you must state how the processing is to be done, not 
just what processing is to be done. Command files 

are not application generators or fourth-generation 
languages. You have to be a programmer to use com¬ 
mand files effectively. The UNIX shell and the rich 
collection of UNIX commands make up a program¬ 
ming language that’s available to you. Only you, 

though, can decide if it’s the right programming lan¬ 
guage for you. 
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THE WAY IT 
SHOULD 
BE DONE 

Serious UNIX influences 
on the development of games 

by Peter S. Langston 

From its inception, the chal¬ 
lenge before the Lucasfilm Games 
Group has been to explore ways of 
applying the technological and 
methodological expertise devel¬ 
oped at Lucasfilm (principally for 
film production) in a new enter¬ 

tainment medium—video games. 
A major tool on which that exper¬ 

tise has been based is the UNIX 
operating system. It is an interest¬ 
ing coincidence that this operat¬ 
ing system's early development 
was heavily influenced by games 
as well as the interests of game 
designers. 

In this article. 1 describe ways 
in which aspects of the UNIX sys¬ 
tem aided and influenced the de¬ 
velopment of two video games, 
“Ballblazer” and “Rescue on 
Fractalus!”. Not only was the de¬ 
velopment of these games aided 
by the presence of UNIX software 
tools, but many useful ideas were 
suggested by examination of the 
tools' thoughtful design. The ini- 
t ial decision to use a UNIX system 
was based largely on my personal 
preference as leader (and, at the 
time, sole member) of the games 
group: as the project progressed, 
we discovered more and more rea¬ 
sons to believe it had been the 

right choice. 

m 
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UNIFY 
MIGHTY 

EASY 
DBMS. 

UNIFY expedites applications 
development for users of all skill levels 
with features like PAINT, for effort- 
less forms design; SQL, the powerful, 
English-like query language; and a 
menu-handler that lets you quickly 
compile screens, queries and reports 
into menus customized to each user. 

And for the skilled programmer, 
UNIFY offers the most extensive host 
language interface, for limitless flexi¬ 
bility when you need it. 

All of which makes it mighty easy 
to see why UNIFY has been selected 
by more computer manufacturers 
than any other UNIX-based DBMS. 

Judge for yourself. Send for our 
demo kit—disks, tutorial and refer¬ 
ence manuals, all for only $150— 
that shows you how to build virtually 
any application. Contact UNIFY, 
4000 Kruse Way Place, Lake Oswego, 
OR 97034, 503/635-6265. 
Circle No. 18 on Inquiry Card 

UNIFY isn’t only the fastest and 
most powerful of all UNIX*-based 
data base management systems— 
it’s also one of the simplest to use. 
Which is why some 75 percent of 
those who see our manuals and buy 
a DBMS, buy UNIFY. 

UNIFY guides the nonprogrammer 
through data base development with 
minimal steps, comprehensive menus, 
on-line HELP, elementary Query 
By Forms capability, and clear 
documentation. 

— uniRd 
THE PREFERRED DBMS. 



VIDEO GAMES 

HISTORY 

“Months ago in a deserted 
warehouse in Marin County, 

George Lucas met with a lone pro¬ 

grammer ...” begins one of the 
many descriptions of the forma¬ 

tion of the Lucasfilm Games 

Group. Needless to say, some jour¬ 
nalistic license is evident in such 
accounts of the group’s formation 

but when the purple prose is 
stripped away, what remains is 
the important part of the group’s 

charter—to look at the booming 

industry of video games and see in 
what ways the “magic” of Lucas¬ 
film could be brought to bear. 

That “magic” consists of two 
parts: an uncompromising atten¬ 
tion to detail (leading to a sense of 
involvement and realism even in 
the most unrealistic of situations) 
and the use of high-tech tools to 
make possible the creation of for¬ 
merly impossible sequences and 
images. One important tool sup¬ 
porting this endeavor was the 

UNIX operating system. When I 

was hired to form a games group 

at Lucasfilm, the benefits of using 

a UNIX system for large-scale 
graphics software development 
was well appreciated: what re¬ 
mained to be seen was whether 
those benefits would also apply 
to small-scale software develop¬ 
ment for “toy” machines. 

The first project we undertook 

was a survey of the games indus¬ 
try to learn how games develop¬ 
ment was being carried out. We 
were amazed. Home video games 
were being produced in one of two 
ways. Often, a single programmer 
would spend a year or two of his 
spare time creating the game con¬ 
cept, graphics, sound, play me¬ 
chanics, and assembler code 
(typically in a basement on a sys¬ 
tem with too little memory, too 
few floppy disks, no reasonable 
way to make a backup, and few if 
any debugging tools). Or a team 
consisting of a programmer and 
one or two helpers would be allot¬ 
ted two to three months to carry a 
game from concept to debugged 
implementation. 

Programmers in either case of¬ 
ten had no prior experience in 
computer programming and were 
plagued by flakey equipment and 
the lack of many aids that we 
considered basic: high-level lan¬ 
guages, support tools, libraries of 
software, input/output redirec¬ 

tion, hierarchical file systems, 
large storage devices, and an un¬ 
derstanding of software design 

A scene from “Ballblazer” (®1985 Lucasfilm Ltd.) 

A scene from “Rescue on Fractulusr C 1985 Lucasfilm Ltd.) 
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NAME THE MOST 
WVELYUSED 
MIEGRATED 

OFFKE AUTOMATION 
SOFTWARE FOR 
UNIX SYSTEMS. 
"UNPIEXII" 

YOU'VE GOT ITI 
User satisfaction is the primary reason no other product 

can make this claim. Already in its second generation, 
UNIPLEXII offers features designed to meet the require¬ 
ments of the most demanding user. 

The beauty of UNIPLEX II is its simplicity. One 
personality and one command structure throughout 
the program provide an ease of use never before 
experienced with UNIX application software. 

UNIPLEX II integrates sophisticated word processing, 
spreadsheet, and relational database applications into a 
powerful one-product solution. 

UNIPLEX II uses termcap, so it can run on virtually 
any computer terminal. “Softkeys” allow the user 
to define function keys which are displayed on the 
25th line of most terminals to provide versatility and 
ease of use. 

All this at a price you’d normally pay for a single 
application software package. 

UNIPLEX II is available immediately from UniPress 
Software, the company that’s been at the forefront of 
quality UNIX software products longer than anyone else 

OEM terms available. Mastercard and Visa accepted. 
Call Today! Once you’ve got it, you’ll see why 

UNIPLEX II is the most widely used integrated office 
automation software for UNIX-based systems. 

Write to: UniPress Software, 2025 Lincoln Hwy., 
Edison, NJ 08817 or call: 1-800-222-0550 (outside NJ) 
or 201-985-8000 (in NJ); Telex: 709418. Japanese 
Distributor: Softec, Telephone: 0480 (85) 6565. Swiss 
Distributor: Modulator SA, Telephone: (031) 59 22 22. 

Software 
)bur Leading Source for UNIX “Software 

UNIX u a trademark of AT&T fell Laboraorics linlplex II is a trademark of Umpkx Integration Syrtems 
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VIDEO GAMES 

methodologies. 

When we looked at arcade 

(“coin-op”) video games, the situ¬ 
ation was different, but no better. 
The typical development cycle ap¬ 
peared to be: 

1) come up with a game 

concept and get approval 
for it. 

2) design the hardware. 
3) build the hardware. 

4) test the hardware. 

5) write the software. 
6) try the game out. 
7) decide whether or not to 

continue. 
8) debug and polish. 

Although steps 3, 4, and 5 
could be overlapped, it still took 
six to 18 months to get to step 6. 

At that point, it was too late to 
make major changes or to drop 

the project, which would entail a 

big loss. As a result, many unin¬ 
teresting coin-op games were pro¬ 
duced. We learned that the reason 

general purpose hardware was 
not used was that special purpose 

hardware is less expensive to 
manufacture than general pur¬ 

pose equipment—an important 
consideration when one wants to 
sell 10,000 to 100,000 of these 

games. Thus, a manufacturing 
savings of $1000 on each unit 

could mean a saving of between 
$10,000,000 and $100,000,000 
overall. This combination of opti¬ 
mism and greed apparently blind¬ 

ed the industry to any thoughts of 
rational planning. 

Media interest in Lucasfilm 
has always been high and so it 
was not long before we found our¬ 

selves being quoted in the press, 
pompously telling the games in¬ 
dustry How It Should Be Done. In 
the midst of all this media atten¬ 
tion, our group realized that since 
none of us had ever taken a video 
game through all the steps of pro¬ 
duction, we might in fact be set¬ 
ting ourselves up for some embar¬ 

rassing surprises. “Lucasfilm 
Computer Scientists Eat Words” 
and "Ivory Tower Talk is Cheap" 
screamed the banner headlines of 
our nightmares. 

To avoid such possibilities, we 
decided to design and implement 
one or two “throw-away” games 
as a combination rite-of-passage 
and reality check. These games 
would also serve as a way of iden¬ 
tifying the areas that would profit 

most from the creation of some 
software tools. It’s a credit both to 
the members of the Games Group 
and to the ideas we championed 
that the “throw-away” games 
have gotten such enthusiastic re¬ 
views, ranging from “George Lu¬ 
cas does it again!” to “setting a 
new standard in the industry”. 

(OMNI magazine named one of the 
games in its “Top Ten Video 
Games of the Year”, tied for sec- 

The boys after a day of zapping the Jaggis. 

The Ones Who Showed The Way 
The Place: Lucasfilm. 
The Time: 1983 - 1984. 

The Mission: To produce 
Games—not just any games, but 
Games that would show the 
games industry How It Should Be 

Done. 
The Crew: Well, you can see 

for yourself. Pictured here are the 
guys fresh from a day’s battle 

with the Jaggis (“Rescue on Frac- 
talus!”). Included, from left to 
right, are Gary Winnick, Charlie 

Kellner, David Levine, Peter 
Langston (the guy holding the hel¬ 

met), Noah Falstein, and Loren 
Carpenter. Among the others who 
made contributions were: Steve 
Arnold, Eric Benson, Steve Can¬ 
tor. Ed Catmull, Terry Chostner, 
Mike Cross, Marty Cutler, Bob 
Doris, Gary Hare, Charlie Keagle, 
George Lucas, Lyle Mays, Pat 

Metheny, Lome Peterson, Rob 
Poor, David Riordan, Richie Shul- 
berg, and Steven Spielberg. 
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VIDEO GAMES 

ond, even though the game had 
not yet been released.) 

Of course, the games never did 
get “thrown-away” and in fact 
will appear in stores in the near 

future. As to whether they will 
show the world How It Should Be 
Done—we think so, but now you 
can decide for yourself . . . 

THE HARDWARE 

The Atari 800 computer con¬ 
tains a 6502 microprocessor chip, 

32K to 64K of RAM, and several 

special purpose chips designed by 
Atari. The “ANTIC” chip handles 
DMA, some interrupts, vertical 

and horizontal scrolling, and the 

vertical line counter. The “GTIA” 

chip handles the graphics genera¬ 
tion, graphics objects, collision 

detection, and the miscellaneous 
switches and triggers. The “PO¬ 
KEY” chip handles the keyboard, 

serial communications port, tim¬ 
ers, hardware random number 

generator, potentiometers, and 
sound generators. The “PIA” chip 

handles the joystick controllers 

and interrupt lines. 

An Atari 800 computer, com¬ 
plete with keyboard, power sup¬ 

ply, and cabling that allows use of 

a conventional television set as 
the screen, costs about $100 in 
discount stores today. The 6502 
microprocessor chip used in the 
Atari machine (also used in the 
Apple II and other home comput¬ 
ers) costs about $1.50 (retail) in 

single unit quantities. All in all, 
the Atari 800 and the 5200 are 
small computers. Nevertheless, 
we found that writing good pro¬ 
grams for a small computer often 
requires using tools that are very 
large. Such a discovery rules out 
using the Atari machines to run 
the tools. A much better arrange¬ 
ment is a hybrid that uses a large 
machine for editing and assem¬ 
bly, and a slave Atari machine for 
testing. 

THE TOOLS 

Many pieces of software were 

Some aspects of the 

"state-of-the-art" 

were just too primitive 

for us to bear. 

created by our group specifically 
for the game development proj¬ 
ects. Typical of these were: 

1) a cross assembler. 
2) a library of macros for 

the cross assembler. 
3) a pair of programs for 

downloading an Atari 
800 home computer 

over a serial line from a 
DP:C VAX 1 1/750. 

4) a similar pair of pro¬ 
grams for downloading 
an Atari 800 floppy 
disk over a serial line. 

5) a simulation of flight 
dynamics and graphics 
on an Evans & Suther¬ 

land Picture System. 
6) a program that turns an 

Atari 800 into a drum 
rhythm machine. 

7) a music scoring system 
using pic and troff. 

8) a storyboard editor that 

is written to run on a 
Sun Workstation. 

9) a 6502 disassembler. 

It was not surprising to us (al¬ 
though it was to many people in 
the industry) that the majority of 
our software ended up written in 
high-level languages. The cross 
assembler and its macro library 
were written in Lisp. The Atari 
end of the download programs 
and the drum machine program 
were written in our Lisp-like cross 
assembler. The rest of the tool 
software was written in C. 

Lisp was chosen because it 
took only two weeks to implement 
a cross assembler that allowed 
both assembler macro definitions 
and arbitrary Lisp expressions to 

be included in the assembly task. 
It also meant we could extend or 
reconfigure the assembler as we 
discovered unforeseen needs and 
deficiencies. 

The macro library had two im¬ 

portant effects. First, it allowed us 

to write in a pseudo-structured 
assembler that included “if-then- 
else”, “for”, “mhi/e”, and other 
familiar constructs. Second, it 
acted as a first step toward a sub¬ 

routine library of commonly used 
routines. We found that many of 
the routines we included in the 
initial set never were used at all, 
while others that we added as we 
went along were used frequently. 

The download programs made 
it easy to maintain the source on 
larger machines running UNIX. 
This allowed us to assemble the 
code and debug syntactic prob¬ 
lems using many different tools 

before sending executables to the 
small Atari machines for debug¬ 
ging. Unfortunately, debugging on 
the Atari was not always conve¬ 
nient, so we designed a dual-port¬ 
ed memory card that would allow 
us to debug the running Atari pro¬ 
gram using software running on 
the larger machines. We discard¬ 
ed the possibility of simulating 
the Atari on the larger machines 
after discovering an incredible 
number of important undocu¬ 
mented eccentricities in the Atari 
hardware. 

Simulations on the E & S Pic¬ 
ture System allowed us to start 
fine-tuning flight dynamics and 
make some general decisions 
about ways to achieve the graphic 
results we wanted while the Atari 
graphics-rendering code was still 
being designed. 

The drum machine program 
provided a workbench on which 
we could experiment with rhyth- 
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mic patterns to be used in the 
games. We were able to include 
features that make commercial 
microprocessor-based rhythm 

units so popular and to add new 
features that suited our particular 
composition styles. Further, the 

program had the advantage of 
providing us with the exact 
sounds that we would be able to 

include in the games. 
Although a music scoring sys¬ 

tem using pic is unavoidably un¬ 
wieldy, it still allowed us to use 
familiar text editors, the Sun 
Workstation graphics screen, and 
the Imagen printer for manipula¬ 
tion and distribution of musical 
ideas and final compositions. 

A computerized storyboard edi¬ 
tor seemed like a particularly 
good idea because the pixel sizes 
and graphics modes of the Atari 

graphics system are quite eccen¬ 

tric. In fact, the Atari graphics are 

so eccentric that even the Sun 
Workstation’s relatively high res¬ 
olution screen was unable to cap¬ 

ture all the “nuances”. A further 

problem was the need to display 

the colors that appear on the Atari 
screen. Because of artifacting ef¬ 

fects (the term “artifacting” re¬ 
fers to the interaction of colors in 
adjacent pixels on the screen), 
this would have been difficult to 
simulate even if we had had color 
graphics on the Sun Worksta¬ 
tions. As a result, we found the 
existing, primitive graphics edi¬ 

tors available for the Atari to be 
more useful than the more so¬ 

phisticated but inappropriate edi¬ 
tor that we had written for the 
Sun Workstation. 

In our survey of game software, 

we found one or two programs 

that had unusually sophisticated 

graphics and arranged to speak 

with their authors. We were dis¬ 

appointed to discover that few 

game programmers are willing to 

discuss the technical details of 

their work or share insights they 

may have gained. (Not wishing to 
follow this clandestine approach, 
we went so far as to write an arti¬ 
cle called “Ten Tips from the Pro¬ 
gramming Pros”, for the Spring 
1984 issue of Atari Connection 
Magazine in which we described 

many of the techniques we used to 

write our games.) With a little 

work, we were able to write a dis¬ 
assembler that made feasible the 

difficult task of deciphering a 

6502 executable. 
Our intention had been to learn 

the steps necessary to produce a 

Another in a series of 
productivity notes on UNIX * 
software from UniPress. 

/y/ /// / /// / 

Subject: A complete Kit of compilers, 
cross compilers and assemblers. 

The Amsterdam Compiler Kit is the 

only C and Pascal UNIX package 

which includes a wide range of native 

and cross tools. The Kit is also easily 

modifiable to support custom targets. 

COMPILERS 

Features: 

■ C and Pascal compilers (native 

and cross) for UNIX machines. 

■ Host and target machines include 

VAX'* 4.1/4.2 BSD, PDP™-11/V7, 

MC68000™ and 8086™ Cross 

assemblers provided for 8080™ Z807 

Z80007 8086™ 68007 68097 

680007 6502 and PDP-11. 

■ The Kit contains complete 

sources * of all programs, plus com¬ 

prehensive internals documentation 

on how to make modifications needed 

to add a new program language or 

new target machine. 

Price: 

Full Source System $9950 

Educational Institutions 995 

Selected binaries are available - contact 

us with your machine type. 

For more information on these and 

other UNIX software products, call or 

write: UniPress Software, Inc., 2025 

Lincoln Hwy., Edison, NJ 08817. 

Telephone: (201) 985-8000. Order 

Desk: (800) 222-0550 (Outside NJ). 

Telex: 709418. Japanese Distributor: 

SofTec 0480 (85) 6565. European Dis¬ 

tributor: Modulator SA (031) 59 22 22 

AMSTERDAM 
COMPILER 
HIT 

*A source UNIX or C license is required 

from AT&T 

OEM terms available. 

Mastercard/Visa accepted. 

UNIX is a trademark ot AW Bell Laboratories m & POP n an trademarks ol 
Digital Equipment Cow MC68000. 6803 & 6809 am trademark ot Motorola 
Cow 8080 & 8086 are trademarks ot inter Corp Z80 & MOO are trademarks ot 
htoq Inc 
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VIDEO GAMES 

video game. As such, we did not 

want to try any radically new ap¬ 

proaches; instead, we wanted to 

develop a list of ways to improve 

on the state-of-the-art. On the 
other hand, some aspects of the 

“state-of-the-art” were just too 
primitive for us to bear. As a re¬ 

sult, we compromised by making 

only those improvements that 

were quick to implement, and re¬ 

quired minimal long-range plan¬ 

ning. The need for an improved 

macro assembler was obvious 

and it was relatively quick to im¬ 

plement, whereas the dual-ported 

memory cartridge t urned out to be 

a larger project than we had ex¬ 

pected, and its construction was 
therefore postponed. 

UNIX AIDS 

The ways in which the UNIX 

system aided the games design 

process can be grouped into two 
broad categories: software avail¬ 
able on UNIX systems, and capa¬ 
bilities of the UNIX operating sys¬ 

tem itsell. Available software 

included program languages, edi¬ 

tors, communications programs, 
and other miscellaneous tools. 

The capabilities of the system in¬ 
cluded a hierarchical file system 

that made file sharing conve¬ 

nient. input/output redirection, 

and a general “permissiveness” 

that kept the system from getting 

in our way when we needed to do 
something strange. 

Languages. Having languages 

SOFTWARE DEVELOPERS! 
YOU’VE JUST BEEN GIVEN THE BEST REASON YET 

TO GET OUR 68000/UNIX® DEVELOPMENT SYSTEM 

THE VAR/68K® SERIES 

VK-5XW20 (List price S10T0O'.) $5,000. 
Includes: Terminal, 20 Mb hard disk, 
floppy drive, 512K RAM, 8 ports 
and REGULUS® 

VK-5XW20T20 (List price $6,500, 
Includes: all of above, plus 20 Mb 
tape streamer 

RESELLERS! 

Even more attractive specials are available to qualified resellers! 

Smoke Signal has been designing, developing and manufacturing micro¬ 
computers based on the Motorola family of processors for the past six years. 
The VAR/68K is the most recent addition to our family of multi-user 
computers. 

VAR/68K is a registered trademark of Smoke Signal 

REGULUS is a registered trademark of Alcyon Corp. 

UNIX is a registered trademark of Bell Laboratories 

Due to the extremely low prices being 
offered, we can only accept cash or 
C.O.D. orders, and we must limit pur¬ 
chases to one per customer. 
Offer expires July 31st. 

TO OBTAIN YOUR VAR/68K 

AT THESE LOW PRICES, CONTACT: 

SMOKE SIGNAL 
31336 VIA COLINAS 

WESTLAKE VILLAGE, CA 91362 

(818) 889-9340 / Telex 910-494-4965 
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like C. awk, the shell, and Porta¬ 

ble Standard Lisp (PSL) readily 
available allowed us to choose a 

language to fit the requirements 
of any particular task. Some pro¬ 
grams had to execute a specific, 
well-defined task as quickly as 
possible and were written in C 
(the download programs, for ex¬ 

ample). Other programs were 

more experimental and needed 
flexibility in the way they manip¬ 

ulated symbolic entities; these 
were written in Lisp. Still other 

programs had to be written quick¬ 
ly and would only be used once or 
twice: these were written as shell 

command files or as awk scripts. 
Had we been using typical games 

industry systems, we would have 
written all these programs in as¬ 
sembler (or perhaps Fortran if we 
were lucky), and we would still be 
debugging some of them today. 

[Editors. Although every class 
of Computer Science graduates 
seems to produce another editor- 
to-end-all-editors, none of these 

editors seems to have made it into 
common use in the video games 
industry. We, on the other hand, 
made much use of emacs, vi, and 

ed. enjoying the luxury of fitting 
the choice of editor to the require¬ 
ments of the task at hand with 
few. if any, religious debates over 
the virtues of modelessness or the 
sins of meta-cokebottle-shift. 

COMMUNICATIONS 

Our group put in many 20-hour 
days, sometimes spending 16 
hours at work and then going 
home to say “remember me?” to 
the family before logging in for an¬ 
other few hours of work. After a 
few months of this, it became 
hard to predict when any particu¬ 
lar person would be in the office or 
even be awake. The UNIX mail 
system allowed us to keep in 
touch with each other and share 
ideas and status reports even 
when schedules didn’t overlap. 
The ability to access files and pro- 
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grams through dial-in lines al¬ 

lowed occasional family visits and 
the speedy incorporation of mid- 
dle-of-the-night inspirations. 

Miscellaneous Tools. We used 

everything from adb to yacc at 
one time or another in this proj¬ 
ect. We got recalcitrant programs 
to work with adb, kept track of 
important deadlines using calen¬ 
dar. found the changes we made 
by falling asleep on our keyboards 
with diff, kept track of immense 
numbers of interdependent mod¬ 
ules with make, printed cartridge 
dumps for the copyright office 
with od, scored music with pic, 
made global name changes with 
sed. prepared press releases us¬ 
ing spell, tbl, and troff, borrowed 
tools from other sites with uucp. 
disassembled other designer’s 
programs with yacc, and so forth. 

Because we had access to these 

tools, we were able to participate 

in parts of the production that 

normally are left either to special¬ 
ists who have no other connection 

with the project or are left undone 
altogether. As a result, the games 
display an unusual coherence, 
with a common thread of design 

style surfacing throughout. 
We also found that other parts 

of the Lucasfilm Computer Divi¬ 
sion had created tools useful to us. 
The Pixar (graphics processor) 

project had written a program to 
load PROMs that we found invalu¬ 

able. The Digital Audio project 
had written a program (LUDS, 

pronounced “Lewds”) to aid in 
circuit design and the creation of 
schematics, wire lists, and so 
forth for its design of the ASP di¬ 

gital sound processor. We used 

LUDS for our dual-ported memory 

design. 
Finally, we used programs writ¬ 

ten for, or resulting from, other 

game projects. These ranged from 

programs that helped maintain 

large numbers of related source 
files to programs written to ma¬ 

nipulate the masses of data pro¬ 

duced by games like “Empire”. 
Although none of these pro¬ 

grams was written with our spe¬ 
cific needs in mind, each, like 

much of the software associated 

with UNIX systems, was written 
to make as few limiting assump¬ 

tions as possible, and proved to be 

perfectly adequate for our needs. 

File Sharing. Crucial to a team 
approach to software develop¬ 
ment is the ability to break pro¬ 

grams up into separate modules 

and share access to them among 

/ /// /// 
Another in a series of 
productivity notes on UNIX™ 
software from UniPress. 

Subject: Full-multi-user UNIX for the 
MAC XL. 

MAC XL UNIX, the UniPlusm+ Bell 
Labs UNIX System V, as ported by 
UniSoft Systems, transforms your 
MAC XL into a low-cost, high 
performance multi-user desktop 
workstation. 

Features: 

■ The full multi-user system includes 
powerful UNIX utilities, C compiler 
and development tools, text processing 
tools, along with vi, esh and termcap. 
New lower price for full system-$1,35i 
■ Supports Apple 5 and 10-Mbyte 
drives. Increased disk space is avail¬ 
able with hard drives which range from 
16 to 92 Mbytes. 

Optional UNIX Applications 
Available: 

Unify® Multi-user relational database. 
Lexm Word Processing. 
Q-Calc Spreadsheet. 
UniPress EMACSm multi-window text 
editor system. 

Programming Languages 
Available: 

SVS Fortran 
SVS Pascal 
SVS Basic + 
SMC Basic 4 
PM Cobol 
Irvine ADA 

For more information on these and 
other UNIX software products, call or 
write: UniPress Software, Inc., 2025 
Lincoln Hwy., Edison, NJ 08817. 
Telephone: (201) 985-8000. Order 
Desk: (800) 222-0550 (Outside NJ). 
Telex: 709418. Japanese Distributor: 
SofTec 0480 (85) 6565. European Dis¬ 
tributor: Modulator SA (031) 59 22 22. 

Dealer terms and demonstration 
systems are available. 
Mastercard/Visa accepted. 

MAC XL is a trademark ol Apple Computer, UNIX is a trademark ot AW Beit 
Laboratories; UmPtus+ is a trademark ot UniSolt Systems. UnPress EMACS is a 
trademark ot UnPress Soltware. Inc. Unity is a trademark ol Unity Cotp .Lems 
a trademark ol ACE Microsystems 
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VIDEO GAMES 

(he entire team. The UNIX operat¬ 
ing system made this easy, al¬ 

though a little more concurrency 
control in the various editors 
would have avoided one or two 
minidisasters. Often, three people 
would be working on related parts 
of a game, passing files back and 
forth for advice or criticism while 
a fourth was compiling and test¬ 

ing the results of the others’ 
changes. 

I/O Redirection. Many of the 
tools that we used could not have 

existed on a system where the au¬ 

thor of the software had to know 

what kind of device the data was 
coming from and to what kind of 

device it would go. Because we had 

to know less about the intended 

uses of a tool at the time we wrote 

it, we were often able to use an 
existing tool to solve a problem in¬ 

stead of having to create a new 
one. I/O redirection is one of the 
features of the UNIX operating 

system that often leads program¬ 
mers to write more useful pro¬ 
grams than they had intended. 

UNIX INFLUENCES 

The ways in which the UNIX 

system influenced our games de¬ 

velopment are subtle, as influ¬ 
ences often are. While some of the 

members of the Games Group had 

not been exposed to the UNIX op¬ 
erating system before joining, the 
majority of the people in the group 

were longtime UNIX aficionados 
whose enthusiasm for the system 
was adopted by all. 

Many of the influences we felt 
were philosophical. Although no 
one of them is exclusively associ¬ 
ated with UNIX software, the 
group, taken as a whole, implies 

UNIX influence strongly. It would 
be impossible to consider the in¬ 
fluence of the UNIX system with¬ 

out including the influence of peo¬ 
ple like Brian Kernighan and 

John Mashey, who have been elo¬ 
quent spokesmen for many of the 
ideas and philosophies that per¬ 
meate the system. 

The concept often called “fail 
fast” seemed particularly rele¬ 
vant to games development. Much 
of the decision-making in game 

design comes down to making a 

yes-or-no decision about a poten¬ 
tial approach. Such choices vary 
from “is this idea interesting 
enough?” to “can it be done at 
all?” We found it immensely ef¬ 
fective to try solving the hardest 
parts first in deciding any of these 
questions, allowing us to discard 
doomed approaches quickly and 
devote our energies to potentially 
successful ones. 

We always tried to make indi¬ 
vidual tools, each of which per¬ 
formed a single, general task well. 
We could then use a combination 
of such tools to perform a complex 
task rather than having to write a 
new program for each specific 
task. As a result, we had to write 
relatively few tools and ended up 

using each in many contexts—of¬ 
ten in concert with tools written 

by others. 
The programs we wrote gener¬ 

ated little or no gratuitous output. 
Thus, when someone wanted to 
make a particular program a part 
of some larger construct, there 
was little or no effort spent trying 
toget rid of useless verbosity. Fur¬ 
ther, when diagnostics were need¬ 
ed, they really stood out, rather 

than being lost in a sequence of 
‘program starting...”, “Pass 1 

completed”, “Pass 2 loading...”, 

and so forth. 

UNIXHI 

POWER 
100,000 software developers can’t be 

wrong.* 

UNIX is the chosen operating system for 

more than 100,000 software developers 
because it has the power they need. But 

developers aren’t the only people who need 

computing power. Any business that wants 

multi-users to access the same files at the 

same time or wants to simultaneously run 

multi-task operations... needs UNIX. At 
Dynacomp, we offer UniPlus +System V 

by UniSoft Corp. For $1495. U.S. dollars 

you can run UNIX on the CompuPro® Sys¬ 
tem 816/8™ ... a powerful 68K 

S-100 bus computer system that 

maximizes its memory for multi-user/multi- 

task operations. 

UniPlus + includes all the standard 

UNIX System V features PLUS perform¬ 
ance enhancements found only in 

UniPlus +. These features increase the 

portability, flexibility, and performance of 

UNIX, allowing an affordable operating sys¬ 

tem for program development, text prepa¬ 

ration, and general office use. 
If it’s time for you to upgrade to UNIX, 

call your local Full Service CompuPro Sys¬ 

tem Center in the United States or call 
Dynacomp in Canada for com- 

h ROM plete details. 

210 W. Broadway 
Vancouver, B.C. 

V5Y 3W2 
(604) 872-7737 COMPUTER SYSTEMS LTD. 

46-6535 Mill Creek Dr. 
Mississauga. Ont. 
L5N 2M2 
(416) 826-8002 

‘AT&T estimates that there are more than 100,000 people currently developing software under UNIX. Dynacomp serves all of Canada and parts of 
Asia and the Pacific Rim. Call us for details and information on our full product line including Plexus. • UNIX is a trademark of Bell Laboratories. Inc. 
CompuPro is a registered trademark and System 816/E is a trademark of Viasyn Corp./CompuPro. UniPlus * is a registered trademark of Umsoft 
Corp. AT&T is a registered trademark of AT&T Information Systems. 
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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 XlNU, 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 XlNU 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. 

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

“We know UNIX® Backwards and Forwards” 

--- Circle No. 9 on Inquiry Card 

739 Allston Way, Berkeley, CA 94710 ■ 415/644-0146 ■ ucbvaximtxinuimtxinu 
MORE/bsd and MT XlNU are trademarks of Mt Xinu Inc., DEC and VAX are trademarks of Digital Equipment Corp., UNIX is a trademark of Bell Laboratories. 





Until today there was no integrated, multi-user 
productivity system that could be shipped imme¬ 
diately. As a result, a number of previously accepted 
statements about the multi-user software market 
are simply not true. For instance: 

LIE 1. 
There are no readily available multi-user 
integrated productivity solutions. 

NO! 
Prevail is a UNIX-based, multi-user business 
productivity system which is being shipped and 
used today. Prevail offers business users standard 
office automation products framed in a 
straightforward and easy-to-use window 
environment. 
Prevail components include: 

□ Word Processing 
□ Spreadsheet 
□ Database Management System 
□ Report Writer 
□ Graphics 
□ Window and System Manager 
□ Communications 
□ Applications Development Language 

LIE 2. 
Nobody offers software that enables end users 
to tailor systems for their day-to-day operations. 

WRONG! 
Prevail combines applications development and 
business productivity tools and provides them in 
such depth and breadth that people with differing 
levels of needs and skills will tailor the system to 
the degree they wish. 

LIE 3. 
There is no system on the market which makes it 
easy for software developers and end-users to 
use the same environment. 

NONSENSE! 
Prevail removes the barriers that have been 
making departmental productivity so difficult to 
achieve. Because everyone has different needs 
and skills, Prevail offers people-oriented tools. 
Tools with power and flexibility. 

LIE 4. 
Software suppliers don't offer adequate post¬ 
sale support. 

TOTALLY INACCURATE! 
Inspiration Systems backs Prevail with 
outstanding customer service, training, and 
documentation Well be there to help you get 
started and to ensure that you make the most of 
Prevail. Day after day, week after week, well be 
here to answer your questions. 

The truth of the matter Is that Prevail is the 
only integrated, multi-user productivity solution 
that can be shipped to you today. 

DISCOVER 
THE WHOLE TRUTH. 

Inspiration Systems, Inc. Production Plaza • Sewickley, PA 15143 • 412/771-4000 

I’d like to discover the whole truth about PREVAIL. 

Inspiration Systems. Inc. 
Production Plaza 
Sewickley. PA 15143 
412/771-4000 

NAME_COMPANY_ 
(PLEASE TYPE OR PRINT) 

ADDRESS_ 

CITY_STATE_ZIP_ 

TELEPHONE _HARDWARE TYPE_ 

□ END-USER □ VAR/DISTRIBUTOR □ OEM 

I □ I’M IN A HURRY PLEASE ASK A SALES REPRESENTATIVE TO CALL ME 
. Circle No. 70 on Inquiry Card 
■ *UNIX is a trademark of A T. & T. Bell Laboratories. 



n VIDEO GAMES 

We found simplicity to be an 
even better policy than honesty. 
Every time we were tempted to 
elaborate on some program, the 
result was an unending job of 
fine-tuning the elaborations—a 
task probably made more difficult 

because the elaborations never 
really belonged in the first place. 
When we stayed simple, it was 
easy to see what needed to be 

done, and it was easy to tell when 
we were finished and could go on 
to the next task. 

UNIX ENVIRONMENT 

The UNIX environment was 

perfectly suited to our work. 

When we needed a program, it 

was either already there or was 

easy to write. Perhaps that’s be¬ 

cause the UNIX system was de¬ 
signed by (game) programmers to 
make the job of program develop¬ 
ment as easy as possible. In any 
case, it made our job easy. We 

didn't have to fight with programs 
that almost did what we needed 
but had made some limiting as¬ 

sumption. Nor did we have to trick 

the operating system into letting 

us do something it thought we 
should not do. 

We were heavily influenced by 
the software, philosophies, and 

concepts associated with the 
UNIX operating system. It could 
be argued that the time was right 
for these developments and that 

the UNIX system was just the ve¬ 

hicle for ideas that would have ap¬ 
peared anyway; but it’s clear that 
without these, our games projects 
would have ended very different¬ 
ly. We would have spent more 

time chasing down blind alleys 

and would have examined fewer 

potentially profitable approaches. 
We would not have been able to 

participate in as many areas of 

the production as we did, thereby 
leaving many crucial design deci¬ 
sions to the same people who 
crank out the standard, bland 
products that flood the market. 
Worst of all, we probably would 
have had to throw away the 
“throw-away” games not only be¬ 

cause we would not have had time 

to complete them, but because 
they would not have been as inter¬ 
esting as they are. 

Peter Langston has been playing 
with computers for 20 years, more 
than half of them as a UNIX devo¬ 
tee. He now plays at Bell Communi¬ 
cations Research in Morristown, 
N.J. His UNIX amusements have 
led him to both the academic/re¬ 
search and the business/commercial 
communities. While in the business 
sphere, he became involved with the 
first commercial UNIX license. Mr. 
Langston is also an inveterate toy 
maker, whose toys have touched 
thousands of lives; the one that's 
probably best known is “Empire”, a 
complex, multiplayer, real-time, 
global simulation game. He holds a 
degree in Chemistry, but insists he 
remembers nothing of the subject. 
He was one of the creators of the 
world's first (and perhaps only) ti¬ 
me shared analog computer. ■ 

UNIX is a trademark of AT&T Bell Laborato¬ 
ries: Apple II is a trademark of Apple Com¬ 
puter Ine.: Atari is probably a trademark of 
Atari Inc.: DEC and VAX are trademarks of 
Digital Equipment Corporation: Picture Sys¬ 
tem I is a trademark of Evans & Sutherland. 
Sun Workstation is a trademark of Sun Micro¬ 
systems Inc.: Rescue on Fractalus. Ballblazer. 
Pixar. LUDS. and ASP are trademarks of 
Lucasfilm Ltd. 

This article appears courtesy of the Euro¬ 
pean UNIX Users’ Group. ■ 

YOU JUST FOUND IT. 
UNIX promises to let all sorts of people do all kinds of things quickly, 
flexibly, and efficiently. For three years BASIS has been delivering 
what Unix promises to individuals, small businesses, large corpora¬ 
tions, government agencies, universities, and resellers all over the 
nation. We sell: 
• complete Unix computer • expert consulting 

systems • a full range of timesharing 
• carefully selected software services 

Our reputation for providing outstanding customer support is unparal¬ 
leled. Call or write for more information. 

OAOlD 
ii\m 

SPECIALISTS IN UNIX COMPUTING 

1700 Shattuck Avenue Berkeley, California 94709 415 841 1800 
UNIX is a trademark of AT&T Bell Laboratories 
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Stick this in your RAM. 

All this common 
desktop clutter hides neatly 
away in your UNIX system's host com¬ 
puter. R Desk makes office communica¬ 
tions far more efficient AND makes 
every user better organized, more 
productive. 

With a keystroke, you summon 
your electronic desk calendar, your 
appointment book and your personal 
"to do" list. You can even set up meet¬ 
ings with others, automatically. 

Or call up your Rolodex™-with 
as many as 8,000 names and addresses 
per user. Find the data you need and 
return at once to your program, or print 
out mailing labels! 

There's a calculator built in. Plus 
an automatic telephone dialer that 
works with your modem. Even an elec¬ 
tronic message pad, so phone calls are 
noted on terminals-instead of little 
pink slips of paper. 

User IDs keep personal files pri¬ 
vate, while company lists (vendors, 
customers, etc.) can be open for 
everyone. 

This powerful organizer runs on 
Motorola 68000 or Intel 80286 based 
systems. It comes on a standard 5W' 
diskette. It's fully menu driven-but 
we'll include a how-to manual for die- 
hards who insist on documentation. 

Guaranteed to make you more 
productive in 30 days, or return for full 
refund! 

R Desk 
BY R SYSTEMS, INC. 

Only $295! 
Call toll free, (800) 527-7610. In Texas, call 
collect (214) 343-9188. Or send this 
coupon with payment today to: 

R SYSTEMS INC. 
11450 Pagemill Road, Dallas, Texas 75243 

NAME_ 

COMPANY_ 

ADDRESS_ 

CITY_ 

STATE_ZIP_ 

TELEPHONE_ 

Send check or money order for $295. (Texas 
residents add sales tax.) Or charge to 

_VISA or_MasterCard 

CARD #_ 

EXP. DATE_ 

SIGNATURE_ 
Rolodex is a registered trademark of the Rolodex 

| Corporation. UR685 
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THE UNIX SYSTEM 
The execution environment that answers when you call 

by Tony Cuilwik 

Every time you place a tele¬ 

phone call, a computer using the 
UNIX operating system either 

monitors, measures, helps route, 
or ensures the quality of the call. 
The order is a tall one, given the 
standards people have come to ex¬ 

pect when they “reach out to 

touch someone”, but the fact 
remains that the fundamental 

integrity of the national telecom¬ 
munications network depends on 
more than 1000 real-time, mini¬ 
computer-based systems that are 
built on a version of the UNIX op¬ 

erating system. 
Among the varied and wide- 

ranging functions these systems 
perform are network perfor¬ 
mance measurement, automated 

network testing, circuit order 
planning, circuit order record¬ 
keeping, automated trouble de¬ 
tection, automated or directed 
trouble repair, service quality as¬ 
surance, quality control, inven¬ 

tory control, customer record¬ 
keeping, and customer billing— 

as well as any number of other 
operational and administrative 
functions. 

The systems vary from single¬ 
machine, local-access configura¬ 
tions to multiprocessor, distribut¬ 

ed systems affording wide-area 
access. One characteristic they 

all share is the ability to present 
data to users in real-time. 

In most telecommunication ap¬ 
plications, a system supporting 
operations collects data in inter¬ 
vals ranging from tens of seconds 
to tens of minutes. This data is 
then held in memory in the tele¬ 
communications equipment itself 
or in special purpose micro¬ 

processors that are connected to 
it. Spontaneous events occurring 
within the network or resulting 
from human interactions with the 
systems require “real-time” re¬ 
sponses that can be measured in 

seconds or minutes. The object is 
to guarantee a minimal accept¬ 
able human response time. This 
challenge has been met by tuning 
the underlying UNIX system. 

Historically, the need for “real¬ 
time” operations systems was 
recognized in 1969-70, and the 
development of such systems be¬ 
gan in earnest in 1971. Early in 

this period, it was determined 
that an operating system and en¬ 
vironment should be provided to 
system designers, who would 
then only need to develop applica¬ 
tion-specific software. By 1974, 
several sites had chosen the UNIX 
operating system as this develop¬ 
ment environment. A few, mean¬ 
while, had also selected it as 

an execution environment and 
were busy designing enhance¬ 
ments and improvements for the 

system. 
Soon afterward, it became ap¬ 

parent that a common operating 
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TELECOMMUNICATIONS USES 

environment between projects 
would facilitate work. So, by 
1976, a common “real-time” 
UNIX was supported across some 
of these projects. Among these 
were environments in which typi¬ 

cal timeshared UNIX response 

times (up to a full second for 
scheduling and as much as sever¬ 
al seconds for swapping) were 
simply unacceptable. Other sys¬ 

tem deficiencies that had to be 

“designed around” were the lack 
of good interprocess communica¬ 

tions and the lack of an effective 

means for measuringand control¬ 

ling system performance. 

Major additions necessary to 

move the timeshared UNIX sys¬ 

tem into real-time applications 
included interprocess communi¬ 
cations (name pipes, messages, 

semaphores, and shared mem¬ 

ory), file access (logical file sys¬ 

tem, record access system), error 

recovery, power fail/restart, and 

line and terminal disciplines. 

These additions were developed, 

integrated, or donated to the com¬ 
mon good by people developing 

specific systems. By 1979, there 
was an enhanced real-time UNIX 

system that was centrally sup¬ 
ported, offering a collection of 
tools and a number of human/ma¬ 

chine interface designs to protect 
system users from direct contact 

with UNIX primitives. 
Two techniques commonly em¬ 

ployed by designers of these real¬ 

time systems were: 

1) the design of highly efficient 
device drivers that throttle 
the data flow and minimize 
UNIX processing time. 

2) the design of robust and spe¬ 
cialized database manage¬ 
ment systems that work 
around weaknesses in the 

UNIX file system. 

Another technique involved de¬ 
signing software that minimized 
the use of time-consuming pro¬ 

cesses—like context switching— 

or that carefully managed ineffi¬ 
cient functions such as disk reads 
and writes. These techniques 

made for dramatic increases in 
real-time performance that con¬ 
trasted sharply with the results 

obtained from software that was 

Every time you place a 

telephone call, a 

computer using the 

UNIX operating 

system either 

monitors, measures, 

helps route, or ensures 

the quality of the call. 

merely designed according to 
“good programming techniques”, 

but not “tuned” to the use of 

UNIX features. 

AN APPLICATIONS SAMPLER 

Representative examples of 

system design can serve to illus¬ 
trate the size, functional capabili¬ 
ties, and role that the UNIX oper¬ 
ating system currently plays in 
the day-to-day operation of our 
nationwide communications net¬ 
work—as well as to illustrate the 
type of real-time performance 

that has been achieved. 
One such system interfaces 

with electronic switching systems 

within each region (or company) 
to collect telephone traffic data for 
short-term monitoring and con¬ 
trol of the network. The system’s 
objective is to allow people to re¬ 
spond in real-time to network 
problems in order to maximize the 

call completion rate. 
Polls are made of interconnect¬ 

ed switching offices every five 
minutes for traffic counts, and 
calls are made every 30 seconds to 

get readings on any alerting 

events. The total telecommunica¬ 
tions traffic for one or more states 

is collected by each system, pro¬ 
ducing nearly 3 MB of data that 
must be stored, analyzed, pre¬ 
sented on a wallboard display, 
and formatted into output reports 

at the close of each five-minute 
interval. 

The UNIX operating system 
serves as a software base for this 

system’s 12 major software sub¬ 
systems, which are comprised of 

over 70 programs and 1 100 C lan¬ 
guage modules. The real-time na¬ 
ture of the system was achieved 
through the careful use of UNIX 
services: the design of special de¬ 
vice drivers for the interface hard¬ 
ware: the development of an 
application-efficient logical file 
system: and the use of an execu¬ 
tive control program to initialize 
the system, control real-time ap¬ 
plication processes, and maintain 
the heartbeat of the system. 

Some other operations systems 
designs have actually integrated 
machines that were dispersed 
across several states into cohe¬ 
sive, company-wide networks us¬ 
ing point-to-point data lines. One 
such system administers and 
maintains the millions of custom¬ 
er records that must be kept for 
individual residence and busi¬ 
ness telephones. This system is 
deployed nationwide and is used 
to respond to customer trouble re¬ 

ports ranging from isolated equip¬ 
ment problems to the restoration 

of service to whole geographic 
areas during crises such as 

storms or floods. 
The system architecture con¬ 

sists of multiple front-end ma¬ 
chines connected through 50 
Kilobaud lines to a mainframe 
host. The front-end machines use 
the UNIX operating system to 
handle approximately 175,000 
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transactions per day, with peak 

loads of 28,000 per hour. The soft¬ 

ware architecture in these ma¬ 

chines was designed to provide a 

high performance transaction 

processing environment. In par¬ 

ticular, its key software compo¬ 

nents include: a new file system 

that emphasizes system recovery 

from failures and the protection of 
database consistency, a database 

management system that is tai¬ 
lored to the application, and a 
number of transaction processing 

tools. 

The philosophy driving the de¬ 
velopment of systems like these 

Vvas that the UNIX system should 
be used for those functions that 

made sense, but that a super¬ 
structure should also be built 
around the system so as to 
achieve optimal performance. 

One of the first such systems to 

be deployed nationwide on AT&T 
computers provided a graphic re¬ 
port card on switching office per¬ 

formance and telephone service 
quality. This was used to pinpoint 
problems in the highly complex 
telecommunications network, in¬ 
cluding reports on problems that 
were statistically insignificant on 

a local basis but could be pat¬ 
terned on a global basis. 

Today, this system uses an 
AT&T 3B20 minicomputer with 
2 ML3 of main memory. Typically, 
some 2000 telephone offices are 
interconnected into the system 
through direct connections to ma¬ 
jor switching offices or through 
data links to other minicomputer 
support systems already at work 
collecting the needed data. These 
data sources are continuously 

polled for information, allowing 
the system to provide spontane¬ 

ous reports to network analyzers 
as well as provide an on-demand 
analysis of the data. 

The UNIX system running this 
application was tuned specifically 

for the task, and special drivers 
were written to collect the data. 

A human/machine interface was 
provided through clear, graphic 
presentation of data and the 
availability of multiple-level help 
functions able to assist analyzers 
at every step. An application- 
specific database management 

scheme was also provided to sort 
and analyze large volumes of data 
without placing heavy demands 
on the UNIX file system. 

Up to 100,000 messages of 200 
characters each are collected dai¬ 
ly using this facility—with as 

Easier 
than 
1-2-3... 

BUT DESIGNED 

FOR LARGER 

SYSTEMS 

P.0. BOX 2669 
co»PoTT!Tt KIRKLAND,WA98033-0712 

I EFFECTIVE SOFTWARE FOR BUSINESS 

It’s simple, C-CALC from DSD Corporation is 
more flexible, has more functions, and is easier 
to use than the best selling spreadsheet. We 
made it that way for a very simple reason, you’ll 
get more work done and make better decisions 
in less time. Thafs what makes you successful 
whether you are planning for the future, fore¬ 
casting trends, or analyzing profits. 

The most popular spreadsheets require a great 
deal of time to get up and running. When we 
created C-CALC we kept in mind that time is 
your most important resource. Our On-Line 
Help facilities, prompts and menus allow even 
someone with minimal experience to see 
meaningful results in very little time. Our built- 
in training procedures let you pace your own 
learning with tutorial topics that range from 
basic to advanced. As you become more expe¬ 
rienced, C-CALC allows you to bypass 
prompts and menus to save even more time. 

So call DSD Corporation at (206) 822-2252. 

C-CALC is currently available for UNIX, VMS, 

RSTS, RSX, IAS, P/OS, AOS, AOS/VS (Data 
General), IBM CSOS. 

C-CALC is a registered trademark of DSD Corporation. UNIX is a registered 

trademark of Bell Labs. P/OS. RSTS and RSX are registered trademarks of 

Digital Equipment Corporation. AOS and AOS/VS are registered trademarks 

of Data General Corporation. 
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fo • rum, n. (pi. FORUMS) 
1. A public meeting place for 
open discussion. 2. A medium (as 
a newspaper) of open discussion 
or expression of ideas. 3. A pub¬ 
lic meeting or lecture involving 
audience discussion. 4. A program 

involving discussion of a problem 
by several authorities. 

*eForum designed by Marcus Watts, Copyright 1984, 

Network Technologies International, Inc. (NET1). 

Electronic meetings continue the 
automation of knowledge transfer which 
started with electronic mail. 

Electronic meetings are an extension of the 
communications revolution which started with 
electronic mail. It takes seconds to send a letter 
using electronic mail instead of days via 
regular mail. Certainly e-mail is a giant 
step in automating correspondence between 
two people. 

eForum goes yet further to provide 
immediate communications automation. But 
for groups. It creates electronic meetings 

discussions using the dynamic ebb and flow 
of points, counterpoints, comments and 

conclusions just like in-person meetings. 
From an economics point-of-view, eForum 

is the most cost effective method for bringing 
together the best minds in your company to 
meet on key issues—without the price of a 
single plane trip, the aggravation of schedule 
conflict or time-consuming delay. 
eForum is a communications breakthrough 
product. 

eForum lets you create electronic meetings 
with attendee lists as large as the company staff 
or as small as a three-person design team. 

Not only can eForum handle hundreds of 

meetings lot your company, but, at the same 
time, limits each participant to only attending 
meetings to which he belongs. 



eForum, n. 1. Low cost electronic 
meeting system (as in needing no 
scheduling or travel to attend), v. 
1. Automatically organizes, indexes, 
files and leaves a complete written 
record of entire meeting. 2. Allows 
adding more attendees than normal 
at no extra cost. 3. Gives plenty of 
time to think before responding, 
adj. 1. Keeps everyone up-to-date. 
2. Doesn’t let geographic or time 
zones determine who can attend 
the meeting. 

The Electronic Meeting Manager 

If you have ever attended a meeting, 
you know how to use eForum. 

Simply attend eFbrum meetings any time 
convenient for you. Review new discussion 
materials. eForum keeps track of what you’ve 
seen. Enter your comments or new discussion 
points. Instantaneously, your ideas are 

/ available to every member of your eFbrum 
group regardless of geographic location. 
That’s productivity. 
eFbrum has the flexibility to fit your 
communications needs. 

• eForum 4000 - a national communications 
network available with a local phone call 
from most locations. 

• eFbrum 2000 - UNIX™ based central host 
software for supermicro and minicomputers. 

• eForum WS - software for the IBM PC and 

compatibles to interact with eFbrum central 
host software. 

Call 1-800-638-4832 or in Michigan call 
(313) 994-4030 collect for information on: 
• Automating your company’s meetings by 

using General Electric Information Service, 
the world’s largest communications network, 
to tie together your microcomputers and 
terminals. 

• Creating your own meeting network for your 
department or company. Software, hardware 
and leasing available. 

• Establishing OEM and VAR agreements 
to enhance the value of your software or 
hardware, with the communications power 
of eFbrum. Circle No. 6 on Inquiry Card 

Network Technologies 
International, Inc. 

The Arbor Atrium Building 
315 West Huron 

Ann Arbor, Michigan 48103 

’“UNIX is a trademark of AT&T Bell Laboratories 
’“eForum is a trademark of Network Technologies International, Inc. 
(NETI) 



TELECOMMUNICATIONS USES 

many as 12,000 coming in during 

a busy hour. This data is pat¬ 
terned against a model of the net¬ 
work in order to determine corre¬ 

lations. More than 20 people 
analyzing the network data on an 
almost continuous basis depend 
on the system for the information 

they need to direct maintenance 

forces to problem areas. 

CONCLUSION 

Systems such as these—and 
many others as well—have been 

deployed throughout the telecom¬ 

munications network and have 

become tightly integrated into its 

daily operation. They have typi¬ 

cally achieved a 98 to 99.5 per¬ 
cent system availability ratio 
without the duplication of com- 

The fundamental 

integrity of the 

national 

telecommunications 

network depends on 

more than 1000 real- 

time, UNIX-based 

systems. 

Great-looking TROFF output 
from low-cost laser printer! 

For several years, Textware has been licensing TPLUS software to process the 
output of troff and ditroff for a wide variety of typesetters, laser printers, 
letter-quality and dot-matrix printers, and high-resolution displays. Our device¬ 
independent approach permits TPLUS to exploit the specific capabilities (and to 
work around the limitations) of all the imaging devices we support. 

Now we are excited to announce the availability of TPLUS for the Hewlett- 
Packard LaserJet printer. The low-cost LaserJet is a remarkable value on its 
own—8 page per minute output speed, 300 dot per inch resolution, and 

typesetter-quality fonts. TPLUS gives you access to all 
this and more from your own system. We support all the 
characters and accents needed by troff and eqn; in 
addition, special characters (©; logos too) can be sup¬ 
plied or generated to meet specific requirements. Our 
precise handling of rules and boxes allows you to take 
full advantage of tbl for forms, charts, etc. 

If you haven’t been impressed with the output from low-cost laser printers in 
the past, take another look. While even LaserJet output is not in the same class as 
the best of phototype, it is certainly well suited to documentation and a broad 
range of other applications. When you do have a need for phototypeset images, 
TPLUS and the LaserJet will help save you time and money. Preview mode lets 
you proof all aspects of your documents conveniently, in-house, before sending 
out for finished phototypesetting (from our UNWTEXT service). 

The HP LaserJet printer is not only inexpensive—it is an exceptional value! 
Want proof? This entire ad was set in position using TPLUS on the LaserJet! 

For further information, please write or call. 
Also available for: 

• AM 5810/5900 & 6400, APS 5 & a*5, 
CG 8400 & 8600, Mergenthaler 202 

• Xerox 2700, 8700 & 9700 

• BBN, Sun & 5620 CRTs 

• Diablo, Qume & NEC LQPs 

• C Itoh & Epson dot-matrix 

Circle No. 43 on Inquiry Card 

I*! TEXTWARE 
Mil INTERNATIONAL 

POBoxl4 Harvard Square Telephone: 
Cambridge, MA 02238 (617) UNI-TEXT 

EQN examples 

lim (tan xf'"'21 = 1 
* —►rr/2 

a+p 
J[eSk‘k/k 
k> 1 sin(x) 

puting facilities. What’s more, 

these systems have proven in all 
cases to be extremely cost effec¬ 
tive in performing the tasks for 

which they were designed. 

Over the past decade, many 

minicomputer systems have been 
designed and deployed using the 
UNIX operating system as a real¬ 

time applications processor. The 

UNIX system development envi¬ 
ronment has enabled many hun¬ 
dreds of system and software 
developers at AT&T Bell Labora¬ 

tories to achieve high productivity 
in the design of these real-time 
systems. The wide range of hard¬ 
ware options, the ability to share 
a robust and far-reaching tool set, 
and the ease with which a system 
can be enhanced or adapted to 

changing user needs have con¬ 
tributed to this productivity. 

For all that, the most important 
factor behind the ever-expanding 
use of the UNIX operating system 
as a development environment is 
probably the culture, or positive 
mindset, of the designers them¬ 
selves. People building software 
systems in a UNIX system envi¬ 
ronment seem to consistently 
have an “I can do it” attitude. 
It’s been this sort of confidence 
that has resulted in the develop¬ 
ment of the more than 1000 real¬ 
time systems currently in use in 
the telecommunications network. 
Each in its way has helped 'to 
move, measure, or improve the 
voice and data traffic we all gen¬ 
erate each time we pick up a 
telephone. 

Tony Cuilwik is the director of 
AT&T Information Systems Labo¬ 
ratories in Columbus, OH. Before 
coming to his current post, he served 
as the head of the Operations Sys¬ 
tems Development Department at 
Bell Laboratories. In the course of 
his work with operations systems, 
Cuilwik has personally overseen the 
development of four UNIX-based 

support systems. ■ 
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IBC IS THE ONE COMPUTER YOU NEED 
WHEN YOU NEED MORE THAN ONE. 

If you want a computer to help you run your business, 
then you need a multiuser computer. Not a PC It’s 
that simple. 

A PC is a personal computer, not a business computer. 
That’s because PCs are single user computers with 
single user software. They’re good for one person — 
but not good enough for a whole company. Even if 
the company is only two people. 

Every computerized business has someone entering 
information someplace while someone else is look¬ 
ing up information somewhere else. That’s two users. 
And every business has more than two users who 
need access to the computer. That’s a multiuser 
computer environment. 

The idea of multiuser computers is not new. They’ve 
been around longer than PCs. Companies like IBM, 
DEC, and HP have been selling multiuser business 
computers for years. So has IBC. 

Recently the PC has gotten all the attention. It has 
a low price and can do a lot of new things for your 
business. But as soon as you buy the first one, you’ll 
realize that you really need more. But don’t buy more 
than one. Buy one multiuser business computer from 
IBC. It costs as little as a PC and can do more — a 
lot more. 

If you want a good business computer, look at what 
IBM, DEC, HP or anyone else has to offer. But if you 
want that business computer at a great price, then 
look at what IBC has to offer. We’ve been building 
low cost multiuser business computers since 
1979. And that’s longer than anybody else. 

IBC is the one computer you need when 
you need more than one. And you do. 

21621 Nordhoff Street 
Chatsworth, CA 91311 
818/882-9007 

Telex: 215349 

1 PftA INTEGRATED 1 
■VK BUSINESS 

i 

UUMrUTEnS 
'When Performance Is Everything' 
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THE UNIX 
APPLICATIONS STORY 

UNIX critics commonly com¬ 
plain that the system suffers 
from a lack of applications soft¬ 
ware. These complaints sting 
because it's true that there are 
a number of markets where 
UNIX penetration is barely visi¬ 
ble. But it should also be noted 
that there are a number of other 
markets that absolutely gush 
with UNIX bounty. The telecom¬ 
munications field is a prime 
example. 

As noted elsewhere in this is¬ 
sue of UNIX REVIEW, much of t he 
nation's telephone network lit¬ 
erally depends on the operating 
system. One of the key reasons 
this is true is because a man 
named Berkley Tague pushed 

for it. 
During his 25 years with 

AT&T Laboratories. Tague has 
headed up departments re¬ 
sponsible Jor computing ser¬ 
vices and applications develop¬ 
ment environments. In that 
role, he has consistently cham¬ 
pioned UNIX. 
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Today, he heads the Labora¬ 
tories' Computing Technology 
Department in Whippany. NJ. 
where computing services that 
can be sold internally are devel¬ 
oped. Among the development 
projects currently underway 
are ones related to CAD applica¬ 
tions. floating point capabili¬ 
ties. and Fortran compilers. 

UNIX REVIEW asked Ned 
Peirce, a systems analyst spe¬ 
cializing in UNIX, to ask Tague 
for his views on lhe history and 
future of applications under 
UNIX. As Peirce discovered, 
clues about thefuture can often 
be found in the past. 

REVIEW: In your work with 
USG Ithe UNIX Support Group!, 
you were involved with many of 
the earliest applications de¬ 
signed to run under UNIX. 
Based on that perspective, 
what would you say is the over¬ 
all motivation today for devel¬ 
oping UNIX applications? 

TAGUE: That's really pretty 
straightforward. The UNIX sys¬ 
tem is a very convenient environ¬ 
ment for applications, and an 
easy environment for developing 
programs. It also promotes easy 
communication among people 

who are using the system to run 
applications—as well as among 

those who develop them. 
Look at why we started on the 

UNIX system in the first place. It 
offered us an operating system 
environment that was indepen¬ 
dent of the hardware vendor— 
one in which we could move our 
applications from machine to ma¬ 
chine with much less trouble. 
These software advantages came 

Photos by George Peirce/Studio 84 



in spades for hardware because 
big operations could suddenly be 

moved more quickly to newer ma¬ 

chines, making it easier to keep 

up with the technology driving the 
industry. 

REVIEW: In your current post 
as head oj the Whippany Com¬ 
puter Center, do you see your¬ 
self continuing to use a spec¬ 
trum of machines? 

TAGUE: Absolutely. 

REVIEW: You don't see yourself 
migrating toward a shop full of 
large machines? 

TAGUE: No. Indeed, one of the 
services I offer is what we call an 
“allocated machine”. There is 
something nice about giving cus¬ 
tomers their own computer sys¬ 
tems that they don’t have to 
share. You can say it is all yours, 
as distinguished from a mere 
piece of a larger machine. 

REVIEW: Your center doesn’t 
have to manage the load? 

TAGUE: That is right. But we do 
have a “Fair Share Scheduler” 
that divides up machine re¬ 
sources so that we can allocate 
whatever fraction of a machine 
we wish. But, the most popular so¬ 
lution is still to get an appropri¬ 

ately sized mini and put your 
name on it. 

REVIEW: Do you also find your¬ 
self selling generic UNIX 
cycles? 

TAGUE: Yeah, we really do. We 
are coming out with more UNIX 
system applications of the PC va¬ 
riety. This will offer services for 

non-technical people, so there’s a 
growing marketplace I am looking 
into. We are also getting more in¬ 
terested in UNIX-based office 
mechanization. I have direct re¬ 
sponsibility for developing and 

propagating office mechanization 
tools in all the comp centers. 

I also handle central support 
on graphics. Both are areas where 
we are looking to do new things. 

We are also in the process of mov¬ 
ing the CAD/CAM folks over to 
UNIX systems. 

REVIEW: What do you see as 

being the most needed types of 
UNIX applications? 

TAGUE: I feel that the weakest 
area at the moment is applica¬ 
tions software for non-technical 
users. By looking at PC catalogs, 
you can see many applications 
that have not been written for the 
UNIX environment yet. This soft¬ 

ware has got to get there. 

REVIEW: Before we get off too 

The UNIX system is 

a very convenient 

environment for 

applications and an 

easy environment 

for developing 

programs. 

Jar into the future, could you re¬ 
trace a little of the history be¬ 
hind applications under UNIX? 

TAGUE: I think we’re going to see 

the commercial marketplace rep¬ 
licate to some extent the experi¬ 
ence we’ve had within Bell Labo¬ 
ratories. The UNIX system started 
in the Research community here, 
where it was seen as a nice envi¬ 
ronment to work in because it was 
designed primarily for sophisti¬ 
cated programmers doing pro¬ 
gram development. 

Of course, the system wasn’t 
exclusively for programmers, 
since there were many people who 
used it for numerical analysis and 
other applications not restricted 
to dyed-in-the-wool computniks. 
The fact that these people could 
use the system owed much to peo¬ 
ple like [Brian] Kernighan, who 
had a big interest in making 
things accessible to folks who 
were not gurus. 

In any event, most of the sys¬ 

tem's users were involved in soft¬ 
ware development. There are peo¬ 

ple in Research who have been 
using it for years. These people 

continue to want it since it is very 

flexible and can be easily modi¬ 
fied. Flexibility is far more impor¬ 
tant to these people than support. 

Within the Labs, though, was a 

group with reasons for using the 
UNIX system that stem from 

somewhat different concerns. I’m 
referring to those involved in the 
development of applications for 
internal operations. We got start¬ 
ed with the UNIX system in the 

early ’70s, when other operating 
systems that were available 
for minicomputers weren’t really 
much better than PC-DOS. Most 
offered little more than a file sys¬ 
tem and single-user capabilities. 
The human engineering, even if 

you were a guru, was pretty lousy. 

You even had to deal with things 

like numeric filenames in some of 

the systems. 
The discovery that we had the 

need—or actually, the opportuni¬ 

ty—in the early ’70s to use these 
minis to support telephone com¬ 

pany operations encouraged us to 
work with the UNIX system. We 
knew we could do a better job 
with maintenance, traffic con¬ 
trol, repair, and accounting 
applications. 

REVIEW: Is that because the 
existing systems were being run 
in crude operating system 
environments? 

TAGUE: No. The existing systems 
were made up of people and paper. 
As you may recall, the phone busi¬ 
ness was in danger of being over¬ 
whelmed in the early ’70s with 
t he boom of the ’60s. There was a 
big interest then in using comput¬ 
ers to help manage that part of the 
business. We wanted to get rid of 
all of those Rolodex files and help 
those guys who had to pack in¬ 

struments and parts back and 
forth just to keep things going. 

REVIEW: You mean you mecha¬ 
nized for the first time in the 
'70s? 

TAGUE: There had been mecha¬ 
nization of these processes to 
some extent for quite some time 
prior to that—but only in a local 
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TAGUE INTERVIEW 

way. Take repair, for instance. 

A lot of it deals with keeping 
the connections straight between 
what we call the main distribu¬ 
tion frames in the central office 

and the wires that tie residential 
telephones into the switch. Prior 
to the use of computers, “mecha¬ 
nization” consisted of somebody 

on a remote test bench using elec¬ 
trical meters and instruments to 
test lines. To get those connec¬ 
tions made, an intercom was used 

to broadcast requests to a bunch 

of people standing around with 
alligator clips and soldering irons 
down in the wire center. The 

requests went something like, 
“Would you kindly connect jump¬ 
er x to terminal y?” to get testing 
done. 

The mini made an impact on 
this process in two different ways. 
First, we were able to get more 

nize that and orchestrate the pro¬ 
cess of getting it repaired. The re¬ 
pair itself would ultimately be left 
to a person working in much the 
same way as before. 

REVIEW: You're talking about 
the person with a soldering 
iron? 

TAGUE: More likely someone 
plugging in an alternate module 

or pulling a manual switch and 
going to a backup system. Sud¬ 

denly, their work became much 
faster because the information 
was all in one place—unlike ear¬ 
lier days when eight guys would 

have had to collect and sort out 

the trouble data in a series of 
phone calls before actually being 
able to get down to the business of 
working on solutions. 

There were also other applica¬ 
tions that started to surface in 

But many people starting in with 

computers at that time were un¬ 
sophisticated as far as software 
was concerned. I had a planning 
role and tried to get these people to 
understand that they were going 

to need a decent software envi¬ 
ronment to do their development 
jobs. What’s more, if we faced the 
phone company with 18 different 
vendors and 19 different environ¬ 

ments, neither the developers nor 
the phone companies were going 

to be able to maintain the thing 
once it got out in the field in large 
numbers. As a planner, 1 was try¬ 
ing to focus on a few vendors. At 
that time, it was primarily Hew¬ 

lett-Packard and DEC, plus a few 
IBM systems. 

The next question was: what 
are we going to do for an operating 
system? Vendor operating sys¬ 
tems were available as a starting 

I knew in my heart of hearts that once they 

got on UNIX, they wouldn't be able to do 

any better with the experience and the 

schedules they had. 

instructions out to the people ac¬ 
tually making the connections. 
And, at the other end, we were 
able to centralize information 
about entire systems and end-to- 

end circuits. 
This meant that if I was re¬ 

sponsible for keeping the Super¬ 
bowl broadcast on the air between 
New Orleans and New York, I 
could—with a single console— 
view all the connections in that 
link and have access to all of the 
information automatically being 
collected about it. If something 

broke, I could immediately recog- 

areas like cable and wiring lay¬ 
outs. The algorithms applying to 
these layouts were well known 
here at the Laboratories, but they 
were not the sort of thing you 
could usefully put into a manual. 
They were, however, easily put 
into computer programs. Opti¬ 
mum layouts could thus be gener¬ 
ated using the computer to assess 
all the complicated engineering 

tradeoffs. 
The value of computers was 

fairly evident and the economics 
of the minis were clearly there— 

people could actually afford them. 

point; but a number of people had 
already started to build their own 
when they realized that what the 
vendors had was not adequate. 

REVIEW: For what reasons? 

TAGUE: Well, for all sorts of rea¬ 
sons—ranging from inadequate 
file systems, to inadequate perfor¬ 
mance, to poor user interface. We 
sold those first application devel¬ 
opers on UNIX simply by pointing 
out that the first job they were go¬ 
ing to have to do was program de¬ 
velopment and that by using the 

UNIX operating system they could 
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get that job done more easily. I did 
not argue with them about wheth¬ 
er or not they should develop their 

own operating systems—know- 
ingin my heart of hearts that once 
they got on UNIX, they wouldn’t 
be able to do any better with the 

experience and the schedules 
they had. Indeed, that is what 
happened. 

The other thing we pointed out 
to these people was that they 
could exploit UNIX portability, 
which first appeared around 
1973. 

REVIEW: Was that when the 
portable C compiler was 
introduced? 

TAGUE: Yes, but not just the por¬ 
table C compiler. The portable 
version of UNIX was also released 
at that time. If you did your devel¬ 
opment with UNIX on a prototype 
from vendor A, you could then go 
out for bids on 300 deployed sys¬ 
tems since there was no need to 
stay with the same vendor. I don’t 

think anyone ever took the oppor¬ 
tunity to switch vendors, though 
most projects upgraded to newer 
vendor systems as they were 
offered. 

REVIEW: They continued using 
DEC? 

TAGUE: Yes. DEC quickly be¬ 
came the dominant vendor, but 
t he portability still came into play 
because as DEC kept upgrading 
its systems, we were able to sim¬ 
ply port the UNIX environment 
and (he software we'd written for 

our applications. The people on 
one project had faced a loss of sev¬ 
eral months in their schedules 
when they had to make a transi¬ 
tion from RSX-1 IB to RSX-1 ID. 
They switched to UNIX instead. 

Portability is still a virtue in to¬ 
day’s marketplace. An individual 
intent on setting up a computing 
operation now has a choice of 
vendors and the opportunity to 
benefit from a large number 

of value-added software vendors 
working to solve various prob¬ 
lems. This is particularly impor¬ 

tant in the smaller machine mar¬ 
ket, where there isn’t a single 
vendor that dominates in the way 

that IBM systems provide de facto 

standard for larger machines. 

By getting UNIX out there as an 
open, accessible, licensed stan¬ 

dard, AT&T has seen to it that 

The weakest area at 
the moment is the 

applications 
software for non¬ 
technical users. 

many vendors can play. This 

benefits the commercial user in 
the same way that we had origin¬ 
ally intended our commitment to 
portability to benefit us. 

Another important consider¬ 
ation at the time we adopted 
UNIX was support. I personally 
switched from a being a planner 
to being a supporter and develop¬ 
er of UNIX. I did this by creating 
the need and then volunteering to 
fill it. We put together the UNIX 

Support Group [USG] in Septem¬ 
ber of 1973 and released the first 
C version of UNIX internally. [Ge¬ 

neric I, II, and III were produced by 

these initial efforts.] In parallel 
with our efforts, the Program¬ 

mer’s Workbench gang under 

Rudd Canaday worked the same 

vein over in the BIS [Business In¬ 
formation Systems] area. 

The Programmer’s Workbench 
exploited and built on the classic 
use of UNIX for program develop¬ 

ment but in a broadened context. 

It made the necessary connec¬ 
tions to feed IBM and UNIVAC 

over RJE links, for instance. But, 
by and large, it was focused on 

program development and manip¬ 
ulation of documents and data. 

The systems developed for 
operations, however, were all 

characterized by two functions 
for which UNIX is popularly 

thought to be ill suited—process¬ 
ing transactions against data¬ 
bases and real-time capabilities 
for data collection. The interest¬ 
ing point that has often been 
missed outside of Bell Laborato¬ 
ries is that UNIX ain’t all that bad 
in those areas. 

REVIEW: As a matter of fact, it 
is rather heavily used for those 
purposes. 

TAGUE: Indeed. A number of 
modifications were made to UNIX 
to allow for that, primarily by the 

developers at the Columbus Labo¬ 
ratories. As an example, some 
mods were made in the area 

of interprocess communication. 
These were required because the 
Columbus people were building 
ad hoc database managers for 
their systems. These proved to be 
fairly high performance database 
managers. They used UNIX and 
its file system to put a prototype 
together, but once they knew 

what it was supposed to do by dint 
of experience, they developed spe¬ 
cial purpose database managers. 
The typical manager was a pro- 
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Software development isn't a 
mountainous task once you 
eliminate the high C errors. 

When you can find and fix bugs at 
the earliest possible moment, creating 
software stops being such an uphill grind. 

And the Smart/C Environment makes 
it possible. It’s a complete, fully-integrated 
development environment for C that saves 
you from the creativity-inhibiting cycle 
of edit, compile, re-edit, re-compile, link, 
load, test, re-edit, re-compile, etc., ad 
infinitum. Smart/C puts the fun back in 
programming, because you spend your 
time creating... not waiting. 

Here’s why. Syntax errors are elimi¬ 
nated automatically as code is entered. 
Smart/C’s highly integrated editor and 
interpreter allow you to interpret your pro¬ 
gram at any time in the creation process, so 
logic errors can be ferreted out as soon as 
the algorithm exists—long before any 
compile, link, or load. 

The complete integration of the edi¬ 
tor and interpreter means you can stop 
anywhere in the interpret cycle, edit, and 
then go right back into the interpreter 
exactly where you left off. Not only that, 
the screen-oriented user interface lets you 
see all operations, even interpretation, 
right on the listing of the code. 

And to make maintenance program¬ 
ming easier, Smart/C’s Migrator allows 
existing C code produced with any editor 
to be modified and run within the Smart/C 
Environment. 

All of which makes Smart/C an excel¬ 
lent tool. It’s flexible, non-restrictive, and 
lets you create elegant, readable, error- 
free programs that you can watch run with 
a great feeling of satisfaction. 

Smart/C Features 

Smart/C 
TM 

Free 
Demo Disk! 

To fully appreciate Smart/C, you have to see it in 

action. For your free IBM PC MS-DOS demo disk, call 

us. Or write us on your company letterhead. 

AGS Computers, Inc., Advanced Products Division, 

1139 Spruce Drive, Mountainside, NJ 07092. 

800-AGS-1313. In NJ, 201-654-4321. 

The Smart/C Environment 

□ Fully integrated editor and interpreter 

□ Only one load brings them both in 

□ One command set 

□ Move between one another at will 

Syntax Directed Editor 

□ vi-like command set 

□ Automatically provides formats for blocks, for, 
case and if statements 

Interpreter 

□ Current module can call external modules during 

interpretation 

□ Has Include capability 

□ Totally precompilation—no incremental compile 

□ Can interpret partially defined files allowing for 

rapid prototyping 

□ Variable speed of interpretation 

□ Multiple windows with user-defined sizes 

The Smart/C Migrator 

□ Allows C code produced with any editor to be 

interpreted by Smart/C 

□ Reformats for readability 

Smart/C has been ported to UNIX™ System V Release 2, 

Berkeley 4.2, Xenix,™ and MS-DOS. Versions run on 

8086- and 68000-based machines, as well as proprie¬ 

tary architectures. Smart/C runs on PCs, micros, 

supermicros, minis, and even mainframes. 

Trademarks—Smart/C: AGS Computers. Inc.; UNIX: AT&T Bell Labs, 

Xenix and MS-DOS: Microsoft Corp; IBM PC: IBM Corp. 
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cess that managed its own piece 
of the disk. This was done outside 

of the UNIX file system in order to 
pick up speed. The interprocess 
communication hooks were put in 

to permit communication be¬ 
tween the fast database processes 
and other processes doing trans¬ 

actions. Named pipes and other 
stuff came out of that. While not 
all of the features developed at Co¬ 
lumbus have been issued com¬ 
mercially, a subset of them have. 

But an important part of the 

database business will require 
general-purpose database man¬ 
agers. Several are now offered in 
the UNIX environment. 

I have a feeling that the ad 
hoc database manager still has a 
lot to recommend it, particularly 

among turnkey UNIX-based sys¬ 
tems designed for those customer 
markets that need database man¬ 
agement. If you really understand 
your problem and know what you 

want, such a system is hard to 
beat for performance. 

REVIEW: Do you think it will re¬ 
main that way? 

TAGUE: Yes. It is not that difficult 
to build things under UNIX. We 

have plenty of experience in doing 
that and have found it to be a very 
effective way to proceed. 

REVIEW: As the hardware gets 
faster and faster does “real- 
time'’ start to occur in systems 
that were not designed to be 
real-time systems? 

TAGUE: Not really. We handled 
real-time in two ways. Most of the 
Columbus folks isolated the real¬ 
time part of the software in a spe¬ 
cial driver. UNIX is built to take on 
new drivers without a lot of trou¬ 
ble. A typical example from that 
era relates to the fact that our 

switching machines had been 
built to use a teletype as their out¬ 
put device. There were some lines 

coming out of our ESS machines 

that used teletype protocols, but 

these were really pretty hairy— 

they did all sorts of funny things 

that made sense on a model 35 tty 
but not when we ran them at 100 

Kbaud speeds. You’d end up with 

a big burst of data that you’d lose 

if you couldn’t catch it right off. 
Your job was to write a driver that 

could catch that burst and then 
throw it up on the disk some¬ 
where in a hurry so you could 
come back and look at it later at 
your leisure. 

Basically, the gain comes in 
writing a driver that cuts the real- 
time part of the problem down to 
the point where the real-time per¬ 
formance required after that 
burst of processing is roughly 
equal to what you would get out of 
UNIX’s timesharing response. In 
most cases, that solves the prob¬ 
lem very nicely. 

The other real-time issue in 
UNIX came up in quite a different 

area—the laboratory environ¬ 

ment. There was a large group of 

users in basic research that need¬ 

ed help. People were using a large 

UNIX system and sharing it 
among several experiments. The 

trick here was to use a small PDP 

machine or some other micro¬ 
processor as a front-end. You 

could put the millisecond-level, 
real-time part of the operation on 
the microprocessor and then col¬ 
lect the data in the host UNIX sys¬ 
tem after buffering on the smaller 

machine. There was a version of 

UNIX invented at that time that 
would run on such a local micro. It 
contained some software support¬ 
ed C programs as though you had 

the whole UNIX environment 
available. In essence, the system 
would allow you to do things very 

fast locally until you asked for 

something like a file. It would then 

reach back to its “mother” UNIX 

machine and do the actual file ac¬ 
cess there. The file would then be 
moved down. People could write 
applications in C and put them 
down in this little box and do mil¬ 
lisecond speed control. As long as 

they were careful about which 

commands they used and stuck to 
the local ones when speed was an 
issue, everything was fine. With 

care, you could control your ex¬ 
periment and collect your data 
from a single, normal UNIX con¬ 
sole located next to a small, fast 
engine capable of controlling the 
experiment through very high¬ 
speed tentacles. 

REVIEW: That sounds like good 
experience for front-ending 
some of the larger machines. 

TAGUE: Yes. Very much so. 

What’s more, if you think about 
the PC 7300 in this context, you 
can see that it represents an in¬ 
teresting opportunity. 

REVIEW: What other trends do 
you see? 

TAGUE: When I look at today’s 
market, it seems that all the 
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TAGUE INTERVIEW 

pieces are already there. I think 
that the external market for UNIX 

is going to repeat our internal his¬ 
tory. People building turnkey sys¬ 
tems in many parts of the world 
have already latched onto ad hoc 
solutions corresponding to those 

we used when mechanizing our 
office systems. The thing I think is 

still missing is the kind of soft¬ 

ware you find on the PC—the le¬ 

gion of small applications pack¬ 

ages that range from general 

ledger programs, to spreadsheets, 

menus, or touch screens, or what¬ 

ever else it is people are comfort¬ 
able with. The other thing is to get 
the software to talk in a vocabu¬ 
lary that is reasonable for these 
people. I think if you begin to do 
that, you will find that the poten¬ 
tial UNIX has in that market will 
actually begin to be realized. If you 

look around the world, you can 

see some such systems coming 
along already. 

REVIEW: Without using actual 

me anymore. 

REVIEW: So your overall im¬ 

pression is that things are 
good? 

TAGUE: Absolutely. It is an im¬ 
provement over what we had in 

'73 by a long shot, and it is 
a definite improvement over what 

we had during my last tour in the 
comp centers at the end of the 
’60s as far as what a timesharing 
system will do and with what reli¬ 
ability. I don’t think we have sig- 

By getting UNIX out there as an open, 

accessible, licensed standard, AT&T has 

seen to it that many vendors can play. 

to user programs—or whatever. 

These must be programmed un¬ 

der UNIX with the same sort 
of non-technical interface that 

people have grown used to on the 

PC. There is no reason why this 
can’t be done and, indeed, we’ve 
got a fair amount of experience in¬ 
ternally doing this already. We 
made UNIX available some time 

ago for the non-technical parts of 

our internal market. 

REVIEW: You may have made a 
good first step toward taking 
that expertise to the outside 
market with the introduction of 

the 7300. 

TAGUE: Indeed, the 7300 with its 
menu shell is a good example of 
what we need. In mechanizing 
any of these processes for the 
non-technical marketplace, there 

are two pieces to the problem. One 
is that you need to include a 
veneer that speaks to the non¬ 
technical person, whether it be 

numbers, how would you char¬ 

acterize the overall maturity of 
UNIX in the application arena? 

TAGUE: The reliability and avail¬ 
ability of UNIX was very good 
right from the start. Today, in my 
center, I expect to get a “99 per¬ 
cent plus’’ availability during 
prime shift. The 3Bs, in particu¬ 
lar, do better than that. The thing 

that I think has changed is that 
the stack of work to be done—the 
modification requests, if you 
will—has been much reduced. 

Among those requests are 
some saying, “I’d like an en¬ 
hancement,” and others saying, 
“Something works wrong and it 
ought to be fixed.’’ The numbers 
of items in these piles have been 
in the thousands. There are prob¬ 
ably between 5000 and 10,000 
UNIX maintenance requests that 
have been handled over the years. 
There are still many that are 
open, but they are not visible to 

nificant problems here. With a big 
piece of software, I don’t expect it 
to have zero defects in my life¬ 
time. But it certainly can have 
zero defects in a practical sense. 

REVIEW: Do you find yourself 
relieved that there is now a 
UNIX support organization that 
is apart from the one you are 

involved in? 

TAGUE: Now that we have an¬ 
nounced the thing commercially, 
it is absolutely essential that we 
have a field organization capable 
of supporting the expanding mar¬ 
ketplace. In terms of what we do 
here, we use AT&T’s services as 
backup for our own local support. 
The fact is, aside from a patch of 
trouble we ran into last Septem¬ 
ber, we haven’t had much need 

for those services. We do most 
things for ourselves here. Most of 
what we do is concerned with in¬ 
stalling new systems and new 
versions of the system, as well as 
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installing new applications and 

whatnot. I don’t have anyone in 
my department who I would con¬ 

sider a real dyed-in-the-wool 

UNIX systems guru. 

REVIEW: Really? 

TAGUE: I have to be careful not 
to insult my people, but the point 
is that there isn’t much need 
for a guru any longer. Our sys¬ 
tems administrators today are 
MAGs [Members of Administra¬ 
tive Group], not MTS [Members of 

Technical Staff]. The focus is on 
the use of the system, not the sys¬ 
tem itself. 

REVIEW: Are you saying that, 
even in a center this size, you 
cion ’t need a classic UNIX kernel 
hacker anymore? 

TAGUE: That’s right—at least 
not the sort who really under¬ 
stands the kernel. We get our sys¬ 
tems from the Chicago Indian Hill 
Comp Center, which adds in a 

bunch of stuff to produce suitable 
Comp Center editions of System 
V. They do very little to the kernel. 

They put a few hooks for account¬ 
ing and the “Fair Share Schedul¬ 
er’’ into the kernel, and even 
those might be gone by now. They 
put in a lot of extra commands, of 
course. We add in some local com¬ 

mands as well. 

System reliability, in terms of 
fundamental reliability, is not an 
issue any longer. That is not true 
of all the applications under the 
system, however. There are appli¬ 
cation subsystems that still have 

some problems. 

REVIEW: What about securi¬ 
ty—particularly here at Whip- 
pany. where you have a lot of 

government work going on? 

TAGUE: When you start talking 

government security, you find 
very rapidly that the government 
has really only two modes of oper¬ 
ating. One is where they run an 
unsecure system like everybody 

else and the other is where they 
have a classified requirement, in 
which case you essentially lock 
your system up in a safe. The ter¬ 

minals connected to such a se¬ 
cured system also have to be part 

of the safe, as do all the offices. 

The security issue under UNIX 

It is not that 

difficult to build 

things under UNIX. 

has the following properties: first 
of all, security is an unsolved 
problem in search of an evolving 
solution. One way or another, it is 
something that has to be con¬ 
stantly watched, monitored, and 
improved as you go along. Cer¬ 

tainly, one must consider the po¬ 
tential threat and the motivation 

to get at machines on a case-by¬ 
case basis. No one that I know of is 
doing international money man¬ 

agement on UNIX yet. But people 
are doing it on systems that I sus¬ 
pect are no more secure, and per¬ 
haps less so, than UNIX. In any 
case, I haven’t yet found anything 
in UNIX that makes it any more or 

less secure than any other operat¬ 
ing system in principle. 

In practice, UNIX offers some 
good news and some bad news. 

The good news is that because it is 
a fairly simple operating system 

written in C—which is a reason¬ 

ably understandable language— 

one at least has a prayer when go¬ 

ing over code in search of security 

holes. One also has a good chance 
of fixing them. Any attempt to do 
that with a traditional, large-ma¬ 
chine operating system would 

prove to be a very large task. Most 

people working on secure operat¬ 
ing systems have either started 
with UNIX or something of that 
ilk. They don’t start with a major 

vendor’s system for good reason. 
The other good news is that be¬ 
cause of the way UNIX is built and 

the way its system administration 
capabilities are structured, it 
makes it easy to monitor activity. 

The bad news is that the hack¬ 
er can make use of the same tool¬ 

kit. UNIX systems have tradition¬ 
ally been open, and are still often 

administrated in that way. Good 

system administration can pro¬ 
vide users with as secure an envi¬ 
ronment as can be obtained on 
other systems. 

REVIEW: But for all these 
strengths, you indicated in ear¬ 
lier UNIX REVIEW interview that 
you once recommended against 
releasing UNIX to the outside 
world. 

TAGUE: The point I was trying to 
make in that interview was that, 
as a developer looking in on Bell 

Laboratories’ Research and tell¬ 
ing them about their business, I 
was wrong. I was overridden 

when they said, “We can ship this 
out to universities and it will work 
just fine.’’ My concern was that 
after putting it out, some guy out 
at the Ohio National Bank who 
also happened to sit on our board 
would end up putting his payroll 

Continued to Page 94 
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RULES 
OF THE GAME 

The specter of antitrust 

by Glenn Groenewold 

GarageCo, Jack Megabyte and 

Ilelga Termcap’s innovative soft¬ 
ware company, and Laidback, an 

enterprise begun by a collective of 
MIT graduate students, have in¬ 

dependently developed programs 

capable of scanning a 1,000,000- 

word manuscript and correcting 
it to conform to the standards laid 

down by Wilson Follett in Modern 
American Usage. Although de¬ 
plored by the Association of Mag¬ 

azine Editors on the basis that the 

livelihoods of its members arc 
threatened, the competing soft¬ 
ware packages have proven to be 
tremendously popular with writ¬ 

ers. Demand, in fact, has been so 
great that Behemoth, Inc., has 
concluded that it must include 
one of (he programs in the built-in 
software for its Sycophant II home 
computer, due to hit the market in 
just eight weeks. 

But Behemoth’s intentions are 
revealed to Jack Megabyte by a 
disgruntled employee of the cor¬ 
porate giant, who tells him that 
the company plans to play Ga- 
rageCo and Laidback off against 
each other. Behemoth expects to 
use its economic muscle to extract 
a license for one of the programs 
on terms that will enable it to 
market a combined hardware/ 
software package at a far lower 
cost than the users would have to 

pay to acquire the components 
separately. 

Alarmed, Jack flies to Boston 
to meet with the graduate stu¬ 
dents. He convinces them that 
should Behemoth succeed in ob¬ 
taining the rights to use one of the 
programs on the terms it seeks, 
both GarageCo and Laidback 
would be unable to license their 
software directly to users at prof¬ 
itable prices. Following this meet¬ 
ing. GarageCo and Laidback each 
refuse to discuss the licensing of 
their products with Behemoth's 

representatives. 
But Behemoth does not take 

this rejection lightly. Knowing 
that it would take months for in- 
house development and testing of 
equivalent software for its Syco¬ 
phant II. the company takes the 

offensive by filing an antitrust 
suit, claiming that GarageCo and 
Laidback, in refusing to deal with 
it, have conspired to restrain 
trade. 

Though this illustration is not 
modeled on any actual case I 
know of, it’s not entirely far¬ 
fetched. Our antitrust laws do 
provide a basis for bringing a law¬ 
suit in situations similar to that 
just set forth. This will come as a 
surprise to a number of people 
who are under the erroneous im¬ 
pression that antitrust laws have 
as their main purpose the protec¬ 
tion of small companies from big 
ones. It Ain't Necessarily So. 

The courts have made it quite 
clear that these peculiarly Ameri¬ 
can enactments are intended to 
preserve competition, not com¬ 
petitors. If the maximization of 
competition requires a ruling that 
has fatal consequences for one or 
more of the competing enter¬ 
prises, well, that’s unfortunate. 

FROM THE EYE OF THE BIRD 

There are several federal sta¬ 

tutes to keep in mind when study¬ 
ing the antitrust area, which is 
considered to be a field of law unto 
itself. These enactments, and the 
ways they are applied, are in¬ 
credibly complex, so it’s not possi¬ 
ble to do more here than touch on 
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some of the high points. (And 
there are, remember, state anti¬ 
trust laws, as well, which serve to 
complicate matters even further.) 

From our standpoint, the most 
important federal statute is the 
Sherman Antitrust Act. This law 
has two parts, which are in some 
ways distinct and in some ways 
overlapping. 

vSherman Section 1 forbids 
contracts, combinations, or con¬ 
spiracies in restraint of trade. 
These all are things that neces¬ 
sarily involve two or more parties, 
so you can’t violate Section 1 by 

yourself. 
Section 2 of the Sherman Act 

deals with attempts to monopo¬ 
lize trade or commerce. This law 
does not make monopolies illegal 
as such, but instead prohibits ac¬ 
tivities that are purposefully de¬ 

signed to create or preserve a 
monopoly. It's not necessary that 
there be two to tango in order to 
have a Section 2 violation; you 
can do it all by yourself. It’s quite 
possible, however, when two peo¬ 
ple are involved, for the same ac¬ 
tivity to constitute a violation of 
both sections of theSherman Act. 

Existence of a conspiracy un¬ 
der Sherman Section 1 can in fact 
be proven by circumstantial evi¬ 
dence. For example, though paral¬ 
lel conduct on the part of two corn- 
pet itors is not:, in itself, enough to 
establish that they have con¬ 
spired, evidence of meetings, 
trade association activity, or ex¬ 
change of price information can 
complete the necessary proof. 

Some practices are defined by 
Section 1 to be illegal per se. 
These include fixing prices, divid¬ 
ing customers and markets, forc¬ 

ing distributors or customers to 
take an unwanted product in or¬ 
der to receive a desirable one (“ty¬ 
ing’'), and refusing in concerted 
fashion to deal. But this doesn't 
exhaust the possibilities of illegal 
activity. Any action that unrea¬ 
sonably restrains trade can be 

grounds for a determination that 
Section 1 has been violated. 

Section 2, the anti-monopoli¬ 
zation portion of the Sherman 

Act, also can be more ferocious 

than it might seem at first glance. 
Possession of monopoly power 
has been defined by the courts as 
the holding of sufficient power to 

There are a number of 

people engaged in 

modest enterprises 

who would be 

shocked to learn that 

the proscriptions of 

the antitrust laws 

might have anything 

to do with them. 

eont rol process or exclude compe- 
t it ion in a relevant market. The 
joker is that the “relevant mar¬ 
ket" can be minuscule, so that 
even a small business enterprise 
can find itself in violation of Sec¬ 
tion 2 without great effort. Exact¬ 
ly what constitutes the “relevant 
market” for a particular product 
often can't be known until a court 
makes this determination in the 
course of an antitrust action. 

The other federal antitrust law 
of primary importance for the 
computer industry is the Clayton 
Act. This regulates dealer ar¬ 

rangements primarily, and in 
some ways overlaps with Sher¬ 
man Section 1. However, the Clay¬ 
ton Act is solely concerned with 
t he sale or lease of commodities— 
not with services. Any exclusive 
franchising or leasing arrange¬ 

ment should always be looked at 
from the standpoint of Clayton 
Act considerations, as should any 
agreement that “ties” together 
two products for sale or lease. 

Bear in mind that this is only a 
quick view of the top of the federal 

antitrust iceberg. There are other 

federal statutes in this field as 
well. Moreover, as mentioned, 
there is also the plethora of state 

laws that can't be covered here. 
Some of these other enactments 
lap over into the area of unfair 
business practices, and so it’s dif¬ 
ficult to segregate the antitrust 

aspects of business activity from 

the other legal ramifications this 
activity might suggest. (It’s been 

said that the law is a “seamless 

web”: some who are not so chari¬ 
table might choose to describe it 
as an “endless morass”.) 

WHAT IT MEANS 

Having now gone over the 
ground that the lawyers for Ga- 

rageCo and Laidback can be ex¬ 
pected to cover in initial discus¬ 

sions with their bemused clients, 

we're in a position to understand 

the theory behind Behemoth’s an¬ 
titrust suit. Basically, the com¬ 

pany has claimed that by refusing 
to discuss the licensing of their 
software, the two Lilliputian en¬ 
terprises are engaged in a con¬ 
spiracy that violates section 1 of 
the Sherman Act. Secondarily, 
Behemoth might also assert that 
GarageCo and Laidback are at¬ 
tempting to monopolize the mar¬ 
ket for software that conforms 

manuscripts to F'ollett, in viola¬ 
tion of section 2 of the act. 

How is this lawsuit likely to 
turn out? That’s impossible to 
say, since the resolution of so 
many of the legal issues involved 
will depend on the court’s deter¬ 
minations of fact. For instance, 
what is the “relevant market” for 
GaragcCo’s and Laidback's soft¬ 
ware? If it's determined to be the 
entire market for all software of 
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all types, the two small compan¬ 

ies will be home free so far as Sec- 
tion 2 is concerned, since clearly 
they control only a tiny portion of 

the market. But if the relevant 
market is defined as comprising 
only those persons interested in 
software that conforms manu¬ 

scripts to the standards of Wilson 
Follett, they could be in trouble. 

IMPLICATIONS OF ANTITRUST 

Our antitrust laws represent 

one facet of the American dualism 

regarding business. We hold high¬ 
ly the idea of free competition for 

ideas and products, yet we also be¬ 

lieve in enforcing property rights. 

These concepts inevitably collide 
on a number of fronts. 

Copyrights, for example, repre¬ 
sent our concern for the protec¬ 

tion of a particular kind of proper¬ 

ty. Yet the aggressive utilization of 
the rights granted by copyright 

laws to the creators of intellectual 

property can place the copyright 
holder in antitrust jeopardy. In 
fact, in lawsuits for copyright in¬ 
fringement, it has become a stan¬ 

dard tactic for the defendant to 
countersue by claiming antitrust 
violation. 

Some commentators have criti¬ 
cized the antitrust laws, arguing 

that though they were intended to 
preserve competition, their actual 
effect has been to penalize those 

who compete effectively. Certain¬ 
ly there are a number of people 
engaged in modest enterprises 
who would be shocked to learn 

that the proscriptions of the anti- 
t rust laws might have anything to 

do with them. 
But there's little likelihood that 

antitrust laws will disappear. To 

the contrary, regulation of busi¬ 

ness activity continues to in¬ 
crease, particularly at the state 
level. Anyone engaged in any 

business endeavor, on whatever 
scale, would be well advised to be¬ 
come acquainted with the re¬ 
quirements of any applicable laws 
of this type. It may very well be too 
late to pay attention once the 

court summons arrives. 

Glenn Groenewold is a California 
attorney who devotes his time to 
computer law. He has served as an 
administrative law judge, has been 
active in trial and appellate work, 
and has argued cases before the 
state Supreme Court. ■ 
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INDUSTRY 
INSIPER 

On the fast track 

by Mark G. Sobell 

ELXSI has announced that it 
will be delivering a 82 million, 10- 

CPU system to Sandia National 
Labs in Albuquerque. CPU-inten¬ 
sive tests that ELXSI ran on the 
system reportedly produced bet¬ 
ter than a 10-fold increase in pro¬ 

cessing power over a single-CPU 
ELXSI system. 

“This (testing) represents a 
breakthrough in multiprocessor 
technology,” claimed ELXSI Vice 
President of Engineering, Dr. B. 
Kumar. “The limiting factor for 

multiprocessors has traditionally 
been the degradation in process- 
inggain that results with each ad¬ 
ditional CPU. The System 6400 
benchmarks show that we can 

implement multiprocessing on a 
very large scale and measure pro- 
eessinggains that even exceed the 
hypothetically optimal levels.” 

How can 10 computers hooked 
together perform better than 10 
times as well as a single com¬ 
puter? “The performance gain is 
a result of a ‘synergy’ that allows 
each CPU to process more user 
work as CPUs are added,” Dr. Ku¬ 
mar explained. “Load leveling 
and distribution of the message- 
based operating system over 
CPUs, which reduces system 
overhead to the CPUs as they are 
added, play a part in the results. 
While the applications used can 
also impact test results and this 
could reflect a best-case laborato¬ 
ry operation, it proves that ELXSI 

linear performance is not just a 
theory.” 

According to Dr. Leonard Shar, 
vice president of R&D at ELXSI. 

each processing unit of the 6400 
contributes a full measure of 
computing power to the overall 
performance. Shar attributes the 
performance of the multiple pro¬ 
cessor 6400 to the high-speed bus 
that ELXSI uses to connect pro¬ 
cessors with central shared mem¬ 
ory and to the large amount of 
physical memory the machine en¬ 
joys. ‘ The system that is being de¬ 
livered (to Sandia) has been tested 
with 100 million bytes of central 
memory and can easily handle 
twice that amount, more than 
even the largest mainframe,” 
Shar reported. 

Though the machine that's go¬ 
ing to Sandia is based on the pro¬ 
prietary EMBOS operating sys¬ 
tem. the 6400 can also run UNIX 

in both its single and multiple- 
CPU configurations. As a matter 

of fact, the 6400 can run both op¬ 

erating systems at the same time. 
Does this all sound too good to 

be true? You can get started with a 

single processor ELXSI system for 
just 8369,000. 

Dropping down [just a little) 

from the stratosphere. Pyramid 
has announced an agreement to 

deliver several hundred machines 
to VMark Computer. The deal is 
reportedly worth about 810 mil¬ 
lion and will span three years. 

VMark will package its new, pro¬ 

prietary DBMS, universe, on both 
the Pyramid single-processor 90x 
and dual-processor 90Mx. The 

system is designed to execute 
Prime INFORMATION and PICK- 
like applications in the UNIX 
environment. 

Ed Dolinar, President of Pyra¬ 
mid Technology said, “Pyramid 
has resolved the compatibility is¬ 
sue between UNIX System V and 
4.2BSD by offering both versions 
concurrently under OSx, Pyra¬ 
mid's proprietary UNIX operating 
system. VMark is now resolving 
the PICK vs. UNIX issue by offer¬ 
ing both environments concur¬ 
rently under universe.” 

Why did VMark choose Pyra¬ 
mid? Roger Parsons, President of 
VMark. said, “We performed ex¬ 
tensive multiuser benchmarks on 

hardware from a number of ven¬ 
dors. including AT&T, DEC, NCR, 
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Convergent Technology, Gould, 
and Pyramid. We found that Pyra¬ 

mid offered the most solid, reli¬ 
able UNIX implementation, and 
that it fully incorporated the fea¬ 
tures of both the AT&T System V 

and Berkeley 4.2 versions of 
UNIX.” 

Single-processor Pyramid sys¬ 
tems start at $120,000. 

SPEED READING 

How long would it take you to 

find all the occurrences of Klin¬ 
gon in every Star Trek script ever 

written? From the sound of it, 
Gould must have had Scotty soup¬ 
ing up the Warp Drive on its 

PowerNode computers since the 

company now claims you can find 
Klingon, or anything else, at oth¬ 
erworldly speeds. Gould calls its 

new capability HyperSearch and 

claims it can read a ‘‘properly en¬ 
coded” database at speeds be¬ 
tween 150,000 and 300,000 Eng¬ 

lish words per second. 
What exactly is HyperSearch? 

It consists of a single board and 
associated software for managing 
the text search function. How 

does HyperSearch work? Before 
you can perform your first search, 
I lyperSearch encodes the text in a 
database—without the use of in¬ 
dices—so that when you perform 
a search. Hypersearch can speed 

through the data. Among other 
steps, the encoding process em¬ 

ploys a data compression algo¬ 

rithm that reduces the amount of 
data kept online to between Vb and 
V2 its original size. In addition to 
taking up less disk space, the en¬ 

coded data provides an extra mar¬ 

gin of security because, Gould 
claims, it is impossible to decode 
compressed information without 
the vocabulary key that is gener¬ 

ated when you encode the data. 
According to Bob Bergman, 

Gould’s Director of Advanced 

Planning, ‘‘The fact that Hyper¬ 

Search acts as a co-processor by 

handling the search process itself 
means that the host machine is 
free to run other UNIX applica¬ 
tions concurrently.” In truth, 
once a search is started, the CPU 
is totally out of the picture. The 
HyperSearch hardware uses DMA 
techniques to pull the data off the 
disk and then analyze it without 
the aid of the CPU. 

Not only will HyperSearch let 
you look for words, it will also per¬ 

form searches for two words oc¬ 
curring within a specified number 
of words of each other, or for two 

words that appear in the same 
sentence, on the same page, in the 
same chapter, or in whatever 
space you might name. What’s 
more, you can perform as many as 
eight searches simultaneously (in 
parallel). 

Even closer to Klingon Head¬ 
quarters: Gould is known for the 
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UNIX SYSTEM V. BEST-SELLING 
SOFTWARE IS WRITTEN BY THE BOOK. 

How can you write software 
that's a clear best seller? By 
writing applications for the 
growing number of products 
based on UNIX System V. 
And by making sure your 
software conforms to the 

System V Interface Definition. 
Your software written under the 

Interface Definition can run on current and 
future releases of AT&T's UNIX System V, 
as well as standard System V derivatives 
offered by AT&T licensees. With such a 
large potential market, it pays to go by 
the book. 

Guidelines you can profit by 
The Interface Definition precisely iden¬ 
tifies features and functions that com¬ 

prise standard System V. You’ll have the 
information needed to write applications 
that are portable across current and future 
System V environments—without modifi¬ 
cation. Applications that are virtually 
hardware independent, from personal 
computers to mainframes. 

Software developers will be able to 
sell more software to more customers for 
a broader range of hardware products. 
VARs will be able to offer more customers 
a wider choice of System V-based equip¬ 
ment—with a ready supply of software 
to run on it. And that means greater 
profitability. 

A standard you can bank on 
AT&T is committed to UNIX System V as 
a universal standard. It’s gaining wide 

commercial acceptance. 
We plan to preserve the integrity of 

UNIX System V and promote the compat¬ 
ibility between System V and its deriva¬ 
tives. Conforming to the System V 
Interface Definition ensures your applica¬ 
tions will meet these high standards. And 
satisfy end-user needs. 

To profit from the growing demand 
for software written by the book, order 
the System V Interface Definition—at 
$37.00 plus tax. Call 1-800-432-6600 and 
ask for Operator 383. You can charge your 
order to any major credit card. 

UNIX System V. From AT&T. 
Consider it standard. 

© 1985 AT&T Information Systems. 

AT&T 
The right choice. 
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real-time operating system it uses 

to drive its computers as flight 
simulators. Mind you, these are 
not the simulators you run on 

your PC, but rather the real simu¬ 
lators that train pilots to fly 747s 
and fighters. Flight simulators 
are known as the ultimate test for 
a real-time system and UNIX is 

known for its lack of real-time 
capability. 

Gould just rewrote its flight 
simulation software so that it 
runs under its UNIX operating 
system. It then tested a real-time 
flight simulator driven by UNIX. 
To make this a legitimate test, 
Gould chose to simulate a plane 

landing on an aircraft carrier. 
Think of the many variables: 
waves, runway motion, wind, 

plane speed—the whole unset¬ 
tling experience. Now think of the 
number of dials and gauges the 
pilot must use (and that the com¬ 

puter must control). The upshot of 
all this is that the test was a suc¬ 
cess. So the next time someone 
tells you UNIX is not a real-time 

operating system . . . 

DATA GENERAL 
JOINS THE FRAY 

Data General has announced 
t he Desktop Generation Model 45, 
which incorporates both a 68000 
and a microECLIPSP. micropro¬ 

cessor. The 68000 runs DESK¬ 
TOP/ UX (t he UniSoft port of UNIX 

System V)—the mieroECLIPSE 
takes care of the I/O. The basic 
configuration of the Model 45 

costs almost $12,000 (plus $1800 
for a UNIX license) and has one 
floppy, a half megabyte of RAM, 
and a 15 MB hard disk (a little 
small for an eight-user UNIX sys¬ 
tem, no?). The amount of RAM 
and hard disk storage can be in¬ 
creased, and a cartridge tape is 
available. 

This offering rounds out DG's 
UNIX line, which ranges from 
Vcnix on its portable Data Gener¬ 
al/One to MV/UX (hosted) and 

DG/UX (native) on its 32-bit work¬ 

stations and superminis. 
It s interesting that DG and 

Sperry, both long-time computer 

It's interesting that DG 

and Sperry, both long¬ 

time computer 

manufacturers with 

large followings, are 

now presenting their 

customers with a 

complete range of 

UNIX machines. 

manufacturers with large follow¬ 
ings. are now presenting their 
customers with a complete range 
of UNIX machines. 

ON THE DOWNSIDE 

Sydis, one of the premier 
phone-and-computer packagers, 
laid off 51 of its 128 employees in 
late April. Not too long ago, some 
of the founders of Sydis were ru¬ 
mored to be skipping down the 
halls singing, “We’re in the mon¬ 
ey!" after IBM had acquired Rolm. 
The reason? Many of the founders 
came over from Rolm and had 
good reason (read “stock shares") 
to cheer for their alma mater. 
With AT&T and IBM in the phone- 
and-computer business, I wonder 
if there will be room for anyone 

else. 
Black bunting was also in evi¬ 

dence around Fortune Systems 
because the troubled manufac¬ 

turer has once again reorganized, 

this time laying off about 100 of 
its employees. To quote the presi¬ 
dent, Jim Campbell, “The goal of 

a profitable 1985 requires strong 
downsizing early in the year to 
lower the breakeven point . . . ’’ 
Sigh. 

SCHIZOID COMPUTERS 
OF THE FUTURE 

A rumor perpetrated by Inter¬ 

national Resource Development 
has IBM developing the “lighten¬ 
ing fast" PC 3MP for introduction 
in 1987. The 3MP stands for three 

multiple personalities. The first 
operating system will be a propri¬ 
etary IBM OS implemented in sili¬ 
con. You will be able to plug in 
another chip if you want UNIX 
and yet another will give you 
MS-DOS. 

IRD forecasts a similar future 
for AT&T, saying, “We may as¬ 
sume that AT&T will have rapidly 
realized its strategic mistake in 
not giving the 7300 UNIX PC an 
MS-DOS personality: probably 
this will be rectified within a year, 
by the addition of an optional add¬ 
on board for the 7300." IRD ex¬ 
pects all future AT&T computers 
to be equipped with an MS-DOS 
personality "until MS-DOS fades 
away in the 1988 timeframe.” 

If you have an item appropri¬ 
ate for this column, you can con¬ 
tact Mr. Sobell at 333 Cobalt 
Way. Suite 106, Sunnyvale, CA 
94086. 

Mark G. Sobell is the author of “A 
Practical Guide to the UNIX Sys¬ 
tem" (Benjamin /Cummings, 1984) 
and the new “A Practical Guide to 
l TNIX System V” (Benjamin/Cum¬ 
mings, 1985). He has been working 
with UNIX for over five years and 
specializes in documentation con¬ 
sulting and troff typesetting. Mr. 
Sobell also writes, lectures, and gives 

classes in Advanced Shell Program¬ 
ming and awk ■ 
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Only Sperry can make the 
following four statements. 

Our PC runs the XENIX™ 
system, as well as MS-DOS™. 

Our 4 new microcomputers 
run the UNIX system. 

Our new minicomputer runs 
the UNIX system. 

Our Series 1100 mainframes 
run the UNIX system. 

All of which means there is 
a great deal we can do for you. 

For instance, our family of 
computers based on UNIX 
systems has incredible trans¬ 
portability for all your software. 

And being able to accom¬ 
modate from two to hundreds 
of users, it’s impossible to out¬ 
grow our hardware. 

Of course, this linking of all 
your computer systems can add 
measurably to your productivity. 

And a fast way to find out 

more is to get a copy of our 
Sperry Information kit. For 
yours, or to arrange a demon¬ 
stration at one of our 
Productivity Centers, call 
1-800-547-8362. 
‘UNIX is a t rademark of AT&T Bell Laboratories 
XENIX and MS-DOS are trademarks of Microsoft 
Corporation 
©Sperry Corporation 1985. 

Introducing an idea 
that makes obsolescence obsolete. 

The UNIX operating system 
from PC to mainframe. 

Circle No. 4 on Inquiry Card 
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DEVIL'S 
ADVOCATE 

Style . . . either you've got it or you don't 

by Stan Kelly-Bootle 

“It was a tempestuous, noctur¬ 
nal environment . . .” Sorry, I 

seem to have left my WWB (Writ¬ 

er’s Workbench) in Novella Mode. 

You may not yet be aware that 
as part of the drive to make UNIX 

System V a universally acceptable 
standard, AT&T has established a 
set of modes for the style com¬ 
mand. In addition to the usual 

checks on grammar and work fre¬ 

quency, the enhanced WWB-b 

makes helpful suggestions from 
its built-in thesaurus, or rather, 

thesauri, since each mode has a 

specialized database of Synonyms 
and paradigms. 

Instead of simply prompting 
the author with the occasional 
mot juste. or warning that the 
word “environment” has already 

been used four times in the cur¬ 

rent sentence, the new system 
can ofler global rewrites. They are 
as easy as, say, CTRL-B reformats 
are in WordStar. 

Using: 

$ rewrite/c pome 

for example, where /c is the Chau¬ 
cerian modifier: 

$ cst pome 

gave me: 

Prologue to the 

Programmer’s Tale 

A Youthe ther was fulle berded 

like a Parde, 

Experiaunced in Wares bothe 

Softe and Harde; 

Fluant was he in Languages 

obscourre; 

Lange programmes hadde he 

scribed, no-one more. 

In Algolle, APL and Graspe 

And divourse dialects of 

UniHaspe. 

Sonne’s days he scorned to 

laboure alle the night 

Promoting Kernelles 

left and right; 

Of every Shelle fulle welle 

he knew the Range 

In deede, eek monthe his Jobbe 

woulde change! 

And everye time thatte he 

moved Companye 

His Income grew with 

certaintye. 

For oft he quoteth ‘Those who 

write Compilers 

Are rarer thanne 

Foure-Minute Milers!’ 

There are obvious dangers, of 
course. Expect a spate of systems 
manuals produced in /p (for 
Proustian) mode. If your next 
Overdue Invoice starts: 

And thus we Bill like Bill yet Bill 

no more. 

For patience and thine credit 

weareth thin. 

As did the unfed Dido pining 

for her love. 

you can bet that some smart clerk 
has used the popular Shakespear¬ 

ean /s switch. 
Some options are clearly ir¬ 

resistible; witness the glut of 
spreadsheets set in Old Gothic 

Macfont. 
When does an option become a 

maligned feature? Kernighan and 
Pike complain: “Creeping featur- 
ism encrusts commands with 
options that obscure the original 
intention of the programs.” [The 
UNIX Programming Environ¬ 
ment, Prentice-Hall, 1984, page 

316). Whether you agree or not, 
you must admire the Churchillian 
splendor of the prose, produced 

without the aid of WWB-K 
To my mind, the word “featur- 

ism” smacks of the subjective po¬ 
lemic, reminiscent of Lenin’s use 
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UP STARTS 
AND f 

Get on the fast track. 
For low cost UNIX* applications turn to Perkin-Elmer’s 7350A supermicro. 

Perkin-Elmer gives you a head start 
in the growing world of UNIX 
system computing with the fastest 
supermicro in its class** And we 
can keep you ahead because we’re 
a Fortune 300 company with nearly 
a decade of experience with the 
UNIX operating system. 

Move forward confidently with 
a fully supported, cost-effective 
solution; up to five users can share a 
single system. For the long haul, go 
the distance with the broadest range 
of compatible superminicomputers 
available today. 

Why risk your future with start-ups 
or upstarts? Let Perkin-Elmer help put 
you on the path to success. 

Choose the fast track: 
call 1-800-631-2154. 

Or write to the Perkin-Elmer 
Corporation, Two Crescent Place, 
Oceanport, N.J. 07757. In N.J. call 
(201)870-4712. 
•UniPlus, UNIX. RM-COBOL and SIBOL are trademarks of 
UniSoft, AT&T Bell Laboratories, Ryan-McFarland and 
Software Ireland, respectively. 
“In nine UNIX benchmark tests, the 7350A outperformed 
the published results of similar supermicrocomputers in its 
price range, while comparing favorably with many other 
larger and more costly systems. Prices and specifications 
subject to change without notice. 

SPECIFICATIONS & OPTIONS 

• 8MHz MC68000 

•512KB to 3MB RAM 

• Floppy Disk 

• 15MB or 40MB Winchester 

• 12" or 15" Monochrome; 
13" Color Graphics Monitors 

• 4 x RS-232C ports (Ethernet optional) 

• UniPlus* port of UNIX System III 

• MenuMaker/C Shell/AT&T Shell 

• Word Processing, Spreadsheet. 
Relational DBMS. Graphics Libraries 

• C. FORTRAN, BASIC-PLUS. RM-COBOL* 
SIBOL* 

• System prices start at $5,115 
(quantity 100, U.S. only) 

Circle No. 35 on Inquiry Card 
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of “Kautskyism” or “revision¬ 
ism”. My features are nice to 
have, but it’s those nastyJeatur- 
ists who add options I personally 
do not want. Yet the whole point of 
options is that they are optional. 
Standards for UNIX (or anything 
else) should never inhibit en¬ 
hancements of the superset 
variety. 

The need for a UNIX standard 
is indisputable. I want command 
X and option Y to work consis¬ 
tently wherever I go, but I don’t 
mind if X’ also equals X, nor if a 
new option Z appears. We just do 
not know yet what OS features 
might be deemed desirable by to¬ 
morrow’s users on tomorrow’s 
software. What is certain is that 
as memory prices decline and 
speeds increase, the old preoccu¬ 
pations with program size and ef¬ 

ficiency will become less relevant. 
A $5 encrustment is no encrust- 
ment at all, and no barnacle nei¬ 
ther, me brave hearties. 

Reading about the new inte¬ 
grated voice/data UNIX systems 
prompts me to speculate about 
whether the new AT&T standards 
will include sections on the pre¬ 
ferred formats for spoken mes¬ 
sages. The Bell tradition suggests 
that we might soon be hearing: 

“The disk block number you 

have reached, 770123, has been 

changed. The new number is 

654310. Please make a note of 

the new number for all future 

references. The disk block num¬ 

ber you have reached, 770123, 

has been changed. The new 

number is 654310. Please make 

a note of the new number for all 

future references . . 

or: 

“The filename you have re¬ 

quested, FOOBAR, is unobtain¬ 

able at this time. Please hang up 
and try later . . .” 

or even: 
“The OS you are invoking, 

UNIX V, has been changed. The 

new OS is SI. Please make a 

note of the new name for future 

reference. The OS you are in¬ 
voking . . 

Liverpool-born Stan Kelly-Boo- 
tle has been computing, on and off, 
at most levels since the pioneering 
EDS AC I days in the early 1950s at 
Cambridge University. After gradu¬ 
ating from there in Pure Mathemat¬ 
ics, he gained the world's first post¬ 
graduate diploma in Computer 
Science. He has authored “The Dev¬ 
il's DP Dictionary'', and has co¬ 

authored “Lem Yerself Scouse" and 
“The MC68000 Software Primer” 

TOWER” POWER 
Give your Tower more Power! 

to 1.2 gigabytes of disk and tape storage: 

• removable disk 

• fixed media disk 

• disk and tape 

SHA Computers, Inc. 
RD#3, Tait Rd., Box 51 
Saratoga Springs, NY 
12866 
(518) 587-5886 

Personal Secretary™ word processor 
profit •maker™ integrated accounting system 

DIBOLIX™ DIBOL™ for UNIX™ 

Twi»:ma»Jcs Tower, NCR Corporation. DIBOLIX. C DIBOL Ventures. UNIX. 
AT&T DIBOL. Digital Equipment Corporation. Personal Secretary. 
Finished Software, profit maker, SHA Computers, Inc 
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New from Image Network! 

Documenter’s Workbench 
for laserprinters and typesetters. 

[)WB is troff, eqn, tbl, and pic 
interfaced to raster printing devices. 

Our existing XROFF product allows DWB 
to work with the following systems and printers: 

• System V 
• Berkeley 4.2 
• VAX/Ultrix 
• IBM/PC MS/DOS 
• Eunice 
• Uni Plus'*' 

• DEC LNOIs, LN03 
• APS-5 typesetter 
• Compugraphic 8400 

• System III 
• V7 
• VAX/VMS 
• Amdahl/UTS 
• Xenix 
• UNOS 

• Xerox 2700, 3700 
• Xerox 8700, 9700 

Use DWB with a laser printer to make high quality 
documents or to make proof copies before typesetting. 

Call or write to tell us your printing requirements! 

Image Network, (408)746-3754, 
424 Palmetto Drive, Sunnyvale, CA, 94086-6760 

Documentor's Workbench is a trademark of AT&T Bell Laboratories. 

This ad was typeset using DWB. 
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“Now I program 
ith Power Windows” 

Alan R. Feuer 
Vice President, Research and Development 

Catalytix Corporation 

Author: The C Puzzle Book 

CCA EMACS...The Most Powerful Editor 
Environment Available for Unix and VAX/VMS 
or more files at once in 
move text between them 

“Programming with CCA EM ACS, I can look at two 
Efferent windows and then 

Alan Feuer is just one 
programmers who have 
EMACS™ makes progran|i 
ment much easier and 
are only part of the reasb 
EMACS.. . 

Unprecedented power, 
bility, pliability, and con?) 
on any terminal are other: 
close to 400 built-in com 
job with only a few keystr 
things that are difficult 
tors. And with our full C 

of many demanding 
discovered that CCA 

editing and system develop- 
ter. And “power windows” 
n Alan Feuer uses CCA 

language, Elisp™, you cap 
meet all your specific pn 

CCA EMACS has two 
protect against system 
online documentation p. 
system can be used by b 

editin: 
2BS 

VAX 

This complete kit of 
Unix™ (4.1 BSD and 4 
and V), Xenix™, and 
Binary prices range from 
$1900 for VMS. 

CCA Un 
Productivity Toqf 

20 William Street 

O' 

speed, functionality, extensi- 
istency across systems and 
s. CCA EMACS includes 

Bands which let you do any 
okes, even the kinds of 
impossible with other edi- 

|)mmon Lisp-based extension 
customize CCA EMACS to 

(tgram needs. 
extensive recovery facilities to 

ures. Supported by a full 
atkage, including tutorial, the 

dinners and experts alike. 

g tools runs under Berkeley 
D), Bell Unix (Systems III 
‘/VMS™. 
$380 to $850 for Unix to 

works, Inc. 
fs for Programmers 

Wellesley MA 02181 

For more information or to place an order 
call our customer representatives at 

800-222-0214 
in MA (617) 235-2600 
or mail this request form today. 

Please send me information on: 
□ CCA EMACS □ The Safe C Development Tools 
□ AI Development Tools □ Your complete line of state-of- 

-the-art programming tools 

□ Please send license forms 

Name_ 

Title _ 

Company_ 

Address_ | 

City, State, Zip_ 

Phone (_)_ 

CCA UNIWORKS, INC. 
20 William Street Wellesley, MA 02181 

TP A Crowntek Company 

Unix. VAX and VMS and Xenix are trademarks of Bell Laboratories. Digital 
Equipment Corporation, and Microsoft Corporation, respectively. Safe C is a 
trademark of Catalytix Corporation. CCA EMACS and Elisp are trademarks of 

CCA Uniworks, Inc. UR685 
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Setting the user ID 

by Bill Tuthill 

The only patented UNIX fea¬ 
ture is the setuid bit, which per¬ 
mits programs to change user ID, 
and thus adjust to whatever per¬ 
missions they might encounter. 
This is a feature unique to UNIX 
that actually works as an attri¬ 

bute of a file. Although it is not 
possible to patent an algorithm, it 
is possible to patent a process. Be¬ 
cause of this, Dennis Ritchie was 
able to patent the setuid bit since 
it is an algorithm embedded in a 
process. Figure 1 shows how the 
setuid bit fits into a short word 
that controls access permissions 
in an inode. 

The UNIX kernel keeps track of two user IDs: the 
real user ID, which identifies the person who is 
logged in: and the effective user ID, which deter¬ 
mines permissions at the moment. At login time, the 
real and effective user IDs are the same. The 
setuid( ) system call changes both, but the setuid bit 
changes only the effective user ID. You can always 
determine someone’s real user ID number by 
searching through the /etc/passwd file for a login 
name, and then looking at the number listed after 
the second colon. This number remains constant no 
matter what modifications the effective user ID 
number might undergo. 

C programs can set the user ID in one of two ways. 
First, file permissions can be changed with chmod 
so that the system sets the effective user ID upon 
program execution (this involves the setuid bit). An 
example of this follows: 

% chmod 4751 program 

As a result of entering a “4” in the thousands place, 
the setuid bit is turned on. By entering only a three¬ 

digit value, one leaves the bit off. 
The real and effective user IDs 

can also be set by invoking the 
setuid( ) system call from within a 
program. The first case is more 
common than the second. Gener¬ 
ally, the setuid() system call is 
used to set the user ID back to 
what it was originally. 

In the first case, the effective 
user ID of the invoked process gets 
set to the ID of the owner of the 
executable file. In the second 
case, the real and effective user 
IDs may only be set to those be¬ 
longing to the user who invoked 
the program. There are two excep¬ 

tions to this, however. First, if the setuid bit is on, 
the real and effective user IDs may also be set to 
those of the executable file’s owner. Second, if the 
effective user ID of a process is root (as in a 
setuid(ROOT) program), the real and effective user 
IDs can be set to anything. 

On Version 7 and 4.2BSD, once the effective user 
ID is changed, the old one is forgotten and its permis¬ 
sions are lost. On System V, though, it is possible to 
switch user IDs an unlimited number of times. This 
makes the setuid mechanism much more useful be¬ 
cause programs can alternate as needed between 
two simultaneous sets of permissions. 

As a simple example, Figure 2 shows a program 
named setuid.c that prints the real and effective 
user IDs before and after calling setuid( ). Compile 
this program, and then change its mode to 4755. 
Next, log in as another user to see how it works. 
Figure 3 demonstrates how this interaction might 
proceed. When invoked by another user, the pro¬ 
gram sets the effective user ID to the identity of the 
program’s owner, and then sets both the real and 
effective user IDs back to what they were originally. 
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setuid 
bit 

>etgid 
bit 

sticky 
bit 

read 
owner 

write 
owner 

execute 
owner 

read 
group 

write 
group 

execute 
group 

read 
other 

write 
other 

execute 
other 

Figure 1 — How the sethid bit fits into the 16 permission bits in a short word that controls access permission in an 

inode. (The high four bits are not used.) 

Vo 

effec 

The setuid( ) of getuid( ) 
since it can never fail. 

With system calls on 
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mainO /* change this program to 4755 mode */ 

printf("uid=%d euid=%d\n", getuidO, geteuidO); 

setuid(getuidO); 

printf("uid=%d euid=%d\n", getuidO, geteuidO); 

> 

Figure 2 — A sample program that sets and prints the 

real and effective user ID with a single call to setuid(). 

% cc /tmp/setuid.c -o /tmp/setuid 

% chmod 4755 /tmp/setuid 

% who am i 
review ttyOl Apr 29 22:14 

% grep review /etc/passwd 

review:gv9S14xHRLMro:292:10:Unix Review:/usr/review:/bin/csh 
% login tut 

Password: 

% who am i 

tut ttyOl Apr 29 22:14 

% grep tut /etc/passwd 

tut:W7Kh17fKdbbEY:508:10:Bill Tuthill:/usr/tut:/bin/csh 
% /tmp/setuid 

uid=508 euid=292 

uid=508 euid=508 

Figure 3 — A sample session making use of the setuid() 
call. 

38 -rwsr-x—x 2 root system 19030 Aug 28 1984 login 
23 -rws—x—x 1 root system 11484 Oct 19 14:26 lpr 
38 -rwsr-x—x 2 root system 18984 Aug 28 1984 mai l 
10 -rwsr-x—x 1 root system 4766 Aug 28 1984 mkdir 
19 -rwsr-x—x 1 root system 9378 Aug 28 1984 mv 
31 -rwsr-x—x 1 root system 15738 Aug 28 1984 passwd 
11 -rwsr-x—x 1 root system 5374 Aug 28 1984 rmdi r 
29 -rwsr-x—x 1 root system 14492 Aug 28 1984 su 
46 -rwsr-x—x 1 bin system 23386 Aug 28 1984 ps 
15 -rwsr-x—x 1 bin system 7380 Aug 28 1984 df 

Figure 4 — Some programs that setuid to root. These are 

security holes that bear watching. 
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U C ADVISOR 

^include <stdio.h> 

^include <pwd.h> 

/* 

* This program should be setuid(dbm) - owned by dbm, mode 4751. 

* The directory ~dbm/db and the file~dbm/passwd are required. 

*/ 

mainCargc, argv) /* safedit: check password for data editing */ 

int argc; 

char **argv; 

{ 
char *p, *passwd, *getpass(), *crypt(); 

struct passwd *pw, ★getpwnamO, *getpwuid(); 

FILE *fp, *fopen(); 

char pwfi UBUFSIZ], dbdirCBUFSIZ]# dbpasswdlBUFSIZ]; 

char *editor, *getenv(); 

if (argc == 1) { 

fprintf(stderr, "Usage: %s [-] filename\n", argvCO]); 

fprintf(stderr, " - prints encrypted password\nM); 

exit(l); 

> 
if ((pw = getpwnamC'dbm")) == NULL || geteuidO != pw->pw_uid) { 

fprintf(stderr, "Program should be setuid dbm\n"); 

exit(2); 

> 
p = getpassO'password:"); 
passwd = crypt(p, "db"); /* encrypt password for validation */ 

if C*argvt1] == i 
printf("%s\n", passwd); 

exit(0); 

> 
sprintf(pwfi l, "%s/passwd", pw->pw_dir); 

if ((fp = fopen(pwfil, "r")) == NULL) { 

perrorCpwfil); 

exit(3); 

> 
while (fscanf(fp, "%s", dbpasswd) != EOF) /* get last line */ 

# 
if (strcmpCpasswd, dbpasswd) != 0) { 

fprintf(stderr, "Sorry, wrong password\n"); 

exit(4); 

> 
sprintf(dbdir, "%s/db", pw->pw_dir); /* change to db directory */ 

if (chdir(dbdir) == -1) -C 

perror(dbdir); 

exit(5); 

> 
umask(077); /* readable only by owner ★/ 

if (editor = getenv("EDITOR")) 
execlp(editor, editor, argvll], (char *)NULL); 

else 
execlp("vi", "vi", argvll], (char *)NULL); 

exit(0); 

> 

Figure 5 — An example of how to secure a directory of sensitive files. 
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Note: Only those aspects of 
the terms concerning applica¬ 
tions are discussed in this list¬ 
ing. Many terms have addition¬ 
al meanings. 

accounting package—a set of 
programs and procedures for en¬ 

tering financial information into 
a computer system, drawing the 
appropriate totals, printing re¬ 
ports, and often issuing state¬ 
ments and checks. Accounting 

packages are often sold as a series 
of modules, each of which may be 

priced as a separate add-on 
program. 

ad hoc—said of queries to a data¬ 
base management system (DBMS) 
that are made directly by users 
rather than as part of a previously 
written program. Most of the more 
sophisticated DBMS packages for 
UNIX support an ad hoc query fa¬ 
cility, frequently using a format 

resembling IBM's SQL (Struc¬ 

tured Query Language). This fea¬ 
ture allows users who are not pro¬ 
grammers to get quick answers 
from the database, at least when¬ 
ever they ask simple questions. 

analytic graphics—when speak¬ 
ing of charts and graphs, “analyt¬ 
ic graphics" refers to those de¬ 

signed primarily to help users 
make sense of data (in contrast 
with “presentation graphics", 
which are intended to help others 
see the user's view). 

application—in the narrowest 
sense, “application" refers to a 

THE UNIX 
GLOSSARY 

UNIX applications 

by Steve Rosenthal 

program or set of programs in¬ 
tended to perform some useful 
work over and above the support 
and maintenance of the computer 
system itself. Examples would 
be accounting packages, spread¬ 
sheets. word processors, data¬ 

bases, and so on. In a looser 
sense, an “application" can be 
any program other than the oper¬ 

ating system itself. In this con¬ 
text, compilers, debuggers, and so 
on would also be included. Com¬ 
pared to other operating systems, 
UNIX is particularly rich in the 
second class of applications. It is 
becoming richer in the first class, 
but this has not historically been 
the strength of the system. 

applications development sys¬ 
tem—a software package intend¬ 
ed to help users turn out applica- 

tions programs, most often by 
using a description of needed in¬ 
puts, outputs, and their relations 

rather than by specifying incre¬ 
mental steps—as is necessary 

with procedural languages. Some 
applications development sys¬ 
tems for UNIX function as com¬ 
plete user shells, providing a user 

interface that substitutes for the 

normal UNIX environment. Com¬ 
pared to program generators, ap¬ 
plications development systems 
are generally more sophisticated, 
but they usually also produce 
code that requires a more exten¬ 
sive runtime support package. 

binary license—the common 

UNIX term for a license that does 
not include program source code, 
but does cover the machine-spe¬ 
cific code actually read by the 
computer. In less commercial 
days, UNIX source code was often 
included with a program, and it's 
still often available at an extra 
charge. However, as UNIX be¬ 
comes more of a mass-market 
item, more vendors are likely to 
adopt the position that source 

code will not be sold. 

business graphics—a general 
term for charts, graphs, and other 

pictorial representations that are 
often used in business presenta¬ 
tions. Because UNIX has no stan¬ 
dard graphics interface, graphics 
programs tend to be hardware 
specific. 

calendaring program—allows a 
user at one workstation in a net¬ 
work to schedule a meeting for 
several users, having the program 
automatically check each affect¬ 
ed individual's calendar for 
conflicts. 
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command driven—sail of soft¬ 

ware in which the user types in a 
series of commands in answer to a 
prompt instead of selecting op¬ 

tions from a list on the screen. 
UNIX itself is command driven, as 

are many applications aimed at 
programmers. Most new applica- 

tions aimed at more casual users 
employ a menu-driven (selection) 

format. 

computer conferencing—using 
computers and data communica¬ 
tions networks to connect users 
wishing to conduct a dialogue by 
way of messages that can be ei¬ 
ther stored or read in real-time. 
“Computer conferencing” is of¬ 
ten known by its fancier name, 

“teleconferencing”. Like UNIX, 
the strongest user base for tele¬ 
conferencing exists in the re¬ 
search and academic fields (as 
well as in related industries). 
Moreover, UNIX and teleconfer¬ 
encing software both fit most 
comfortably on minis ard super¬ 
microcomputers. There are com¬ 

mercial UNIX-based te ^confer¬ 
encing systems available today. 

database—-often used as the 
short form of “database manage¬ 
ment system“ (DBMS), a program 
that manages structured files of 

information. Strictly speaking, a 
“database” is actually the set of 
files managed by a DBMS. 

database management system- 
a program or group of programs 
that provides access to informa¬ 
tion stored in an integrat xl group 
of data files. These systems are 
most often referred to by the ini¬ 

tials “DBMS”. To purists, a true 
DBMS stores data in a ferm inde¬ 
pendent of the specific programs 
that read or write the informa¬ 

tion. This allows different pro¬ 
grams to access the same data¬ 
base. UNIX supports a ~ange of 
DBMS packages, plus a number of 
simple file managers and list 
managers. 

desktop software—ref ers to pro¬ 

grams that substitute for common 
office desktop paper recordkeep¬ 
ing. Among the most common are 
software packages corresponding 

to calendars, memo pads, phone 
books, and alarm clocks. Desktop 

software has been more of a hit in 
the single-user personal com¬ 
puter market, but it is beginning 
to appear for single and multiuser 

forms of UNIX. 

development language—a high- 
level language that is tailored es¬ 
pecially for creating applications 
programs. Most sophisticated 
database management systems 
(DBMS) provide a development 
language. Some people also con¬ 
sider the set of UNIX shell com¬ 

mands a development language, 
with shell scripts regarded as the 
resulting applications. 

file manager—a program that 

accepts, manipulates, and re¬ 
ports data according to a standard 

format. In ways, it is a simplified 

version of a database manage¬ 

ment system (DBMS) that does not 
provide for an independent data 
st ructure meant to be accessed by 
multiple programs. 

fourth-generation language—a 

common term for non-procedural 
languages in which the user 

specifies inputs, outputs, and re¬ 
lations instead of the steps to be 
taken in manipulating the data. 
Database applications develop¬ 

ment and query languages are of- 

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. UR 

Houston, TX 77224 
713-496-6100 

Scientific Placement, I nc. 

'Unix is a trademark of Bell Labs 

Circle No. 42 on Inquiry Card 

- 

FRANZ 
THE FIRST 

NAME IN 

LISP 

Franz Lisp from Franz Inc. 
is currently available on a 
wide range of machines 
under UNIX and VMS. 
Franz sets the standard for 
Lisp. Call or write for 
more information. 

Franz Inc. 

2920 Domingo, Suite 203 
Berkeley, California 94705 
(415) 540-1224 

_J 
Circle No. 41 on Inquiry Card 
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V GLOSSARY 

ten billed as “fourth-generation 

languages". 

full-text—said of information- 

retrieval systems that store and 

retrieve the entire contents of text 

documents, often by way of an in¬ 
dex that lets the user find any oc¬ 
currence of specified words or 

word groups. Indexing is usually 

done in batch mode, sometimes as 

a background process, but more 
often in UNIX systems as a pro¬ 
cess invoked through cron during 

the night hours. 

hardware independence—for 

UNIX programs, this term refers 

to the ability to run a program on 
any hardware supporting the cor¬ 
rect version of UNIX. Hardware 
independence is a goal that is met 
by degrees rather than as an 
absolute. 

horizontal—as applied to soft¬ 
ware or hardware markets, this 

term pertains to functions that 
.are generally part of a wide range 

of business or leisure activities. 
Products that apply to writing, da¬ 
tabase management, general in¬ 
formation storage and retrieval, 
and arithmetic calculations are 
good examples. Software or com¬ 
plete systems designed for hori¬ 
zontal use must be more general, 
and may not solve any particular 

problem as efficiently as a more 
targeted solution would. But due 
to their bigger potential market, 
their cost may be low and the 
same effort expended in learning 
a single package may be applied to 
several different applications. 

information retrieval—a gener¬ 

al term for the recovery of any in¬ 
formation from computer storage, 
and—more particularly—for the 
discovery and display of a docu¬ 
ment or section of text taken from 
a database of text. 

integrated program, integrated 

software—a program or series 
of programs that accomplishes 

several standard functions and 

shares data and general com¬ 
mand structures among the var¬ 
ious modes. The most popular 
“integrated programs" are the 

ones that combine spreadsheets, 

word processing, databases, and 
graphing in some fashion. 

menu-driven—refers to software 

that depends heavily on the pre¬ 

sentation of lists of choices for us¬ 

ers to pick from. Inexperienced 
users generally like this type of 
software, as it makes clear what 
the choices are at each step. Ex¬ 
perienced users often prefer skip¬ 

ping the menus to make direct use 
of the commands themselves. 

module—in reference to applica¬ 

tions software, "module" refers 
to a package that performs a par- 
t icular section of a task and is sold 
or documented separately from 
the software that performs the re¬ 
mainder of the task. For example, 

a complete accounting package 
may include modules for general 
ledger, accounts receivable, ac¬ 
counts payable, and so on. 

project manager—a type of soft¬ 
ware that aids in the planning 
and scheduling of large, complex 
jobs. These packages accept de¬ 
scriptions of the resources and 
steps needed to prepare for var¬ 
ious tasks, and then produce 
charts, diagrams, and schedules. 

relational—as applied to data¬ 
bases in the strictest terms, “rela¬ 
tional" refers to those that are 
conceptually organized in row- 
and-column format, with the data 
defined as the relation of one part 
of a record (a row) to a category or 
field (a column). In recent use, 
however, relational has come to 
refer to databases that can join or 
display two or more files based on 
a shared field or category. 

runtime package—refers to the 
additional routines that are need¬ 
ed to execute a program, but 
which are not explicitly described 
in the program's source code bc- 
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cause they are automati :ally pro¬ 
vided during compilation or link¬ 

ing. Most programs written in a 
higher-level language, ncluding 
most C programs under UNIX, as¬ 

sume a runtime package, which is 

why even a one-line program can 
be many kilobytes long. 

screen editor—general y used to 

refer to an editing program that 
lets you move around in a textfile 
by location on the screen display, 
rather than in units of lines or 

units within lines. The UNIX vi 
editor is a screen editor, as are 
all recent commercial editors. 
Screen editors are also called 

“full-screen editors”. 

spreadsheet—a program that al¬ 
lows manipulation of numbers 
within a chart construct: each 
box in the chart is set either by 
direct input or as a calculated re¬ 
sult of other entries. Bec ause the 
complete chart can quickly and 
easily be recalculated after any 

value in it is changed, spread¬ 
sheets are widely used for budget¬ 
ing and forecasting. 

system software—in he nar¬ 
rowest sense, “system software” 
refers to software that is part of 
the operating system itself. In a 
wider sense, it means software 
t hat focuses on supporting the op¬ 
eration of the system's h ardware 
and other software rathe * than on 
getting work done for applica¬ 

tions that have an effect: outside 
the computer system. Much of the 
system work in UNIX is c one by a 
large set of utility programs, 
which—in the looser ser se of the 
term—is a vital part of the “sys¬ 
tem software”. 

transaction processing—appli¬ 

cations centered on small but fre¬ 

quent updates to large databases, 

such as those used in banking, 
billing, and reservations. Trans¬ 
action processing is often done on 
distributed (multiuser) systems, 
and t bus requires some means for 

keeping two or more users from 
updating the same record simul¬ 
taneously. UNIX originally had 
no such locking mechanism, 
but most commercial implemen¬ 

tations have added or are adding 

this feature. 

VAR—short for value-added re¬ 
seller, a person or firm that buys 
equipment , adds services or com¬ 
panion products (such as custom 
software or a number of integrat¬ 
ed software products) and then re¬ 

sells the package. VARs have 
been a major factor in the com¬ 
mercial sales of mid-range UNIX 
systems. 

vertical market—a market de¬ 
fined by industry or occupation 

rather than by the type of task a 
system might be required to han¬ 

dle. For example, kennel opera¬ 

tors make up a vertical market 
that might be serviced by vertical 
software, while editing and word 

processing systems are solutions 
that are offered to horizontal mar¬ 
kets. Vertical software theoreti¬ 
cally offers complete solutions to 

narrow classes of people, typically 
by tailoring and integrating a 
wide variety of horizontal ser¬ 
vices. Many UNIX system houses 
specialize in these narrow verti¬ 

cal markets and customized 
programs. 

word processing—the use of a 
computer to edit, store, and print 

text. Complete word processing 
programs generally combine the 
text editing functions performed 
bv editors such as vi with the out¬ 
put formatting capabilities of pro¬ 
grams such as nroff. 

Comments, questions, correc¬ 
tions? Please send them to Ro¬ 
senthal's UNIX Glossarq. Box 
9291. Berkeley. CA 94709. 

Store Rosenthal is a lexicogra¬ 
pher and writer whose work appears 
regularly in six personal computer 
magazines. m 
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Ceegen Corp 
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RECENT 
RELEASES 

MICRO MAY BE 
NO SMALL FACTOR 

Victory Computer Systems’ Mi- 
croFactor II is a 68000-based 
UNIX System V supermicro. It has 

2 MB of RAM, 190 MB of disk stor¬ 

age, supports eight users and 
Ethernet with TCP/IP. It comes 
with either a Z80 CP/M or Intel 
8088 MS-DOS co-processor, and 
also features a floating point pro¬ 
cessor. The system is based on 16/ 
32-bit VME bus technology, and 
has a six-slot card cage. Its base 
price is $7500. 

Victory Computer Systems, 
1610A Berryessa Rd., San Jose, 

CA 95133, 408/259-7370. 

Circle No. 47 on Inquiry Card 
The Victory MicroFactor II is a 
68000-based System V supermicro. 

SUN TAKES APPLE 
LASERWRITER TO CAD/CAM 

An OEM agreement between 
Apple Computer and Sun Micro¬ 
systems will bring the Apple La¬ 

serWriter printer into new areas. 
The LaserWriter, which uses Ado¬ 
be System's PostScript software, 

will be especially aimed by Sun at 
publishing concerns desiring in- 
house preview of typeset docu¬ 
ments. CAE/CAD/CAM applica¬ 

tions, as well as architectural 
and construction applications. 

The LaserWriter comes from 
Apple with 13 typefaces: Sun is 
licensing font libraries that con¬ 
tain hundreds more. The printer 
produces copy at a maximum 
speed of eight pages per minute 
with a resolution of 300 dots per 
inch. PostScript allows text and 
graphics to be scaled to any size 
and rotated. It operates through a 
serial port connection, and will be 

available to Sun customers this 

month, at a cost of $7750. 

Sun Microsystems, Inc., 2550 
Garcia Ave., Mountain View, CA 
94043. 415/960-1300. 
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OREGON COMPILES 

VAX/ULTRIX 

Pascal-2 from Oregon Software 
has been issued in a new version, 
designed for DEC’S Ultrix-32, 
running on VAX and MicroVAX 
systems. Pascal-2 development 
tools include a high-level interac¬ 
tive debugger, an execution pro¬ 
filer, and coding utilities. The 
program conforms to the interna¬ 
tional Pascal standard (ISO 7185), 
and supports all features of stan¬ 
dard Pascal, including packed 
data structures and set typesof as 

many as 256 elements. It allows 
calls to separately compiled rou¬ 

tines written in Pascal, C, For¬ 
tran, or Macro, thus providing 
developers access to existing soft¬ 

ware libraries. Compile-time er¬ 
ror checking ensures data type 

conformance to the Pascal stan¬ 

dard. locates many uninitialized 
variables and detects nearly 150 
Pascal syntax errors. 

Pascal-2 for VAX/Ultrix is now 
available, with license fees start¬ 
ing at $4500. 

(The program is also available 
for VMS/VAXen, the PDP-1 1 with 
RSX, micro RSX, RSTS/E, UNIX, 
RT-11, and TSX-Plus operating 
systems, the Pro 350 with the RT- 
1 1 and P/OS operating system, 

and with MC68000-based UNIX 
and VERSAdos systems.) 

Oregon Software, 6915 SW 
Macadam Ave., Portland, OR 
97219, 503/245-2202. 
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FAST OS FLEXES FOR 68XXX 

A demand-page virtual mem¬ 
ory version of Technical Systems 
Consultants' UniFlex operating 
system, has been written specifi¬ 
cally for the GMX 68020 Develop¬ 
ment System from Gimix, Inc. 

The release culminates the 
company's efforts to design soft¬ 

ware exclusively for Motorola 
68XX and 68XXX microproces¬ 
sors. UniP'lex offers most of the 

features found in UNIX systems 
with better performance due to an 
assembly language implementa¬ 
tion and its specific 68XXX de¬ 
sign, the company says. 

The UniFlex operating system 
can be adapted to systems rang¬ 
ing from ROM-based applications 
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through single-user, mu ltitasking 
workstations to multiuser, multi¬ 
tasking, timesharing CDmputers. 

A typical kernel, without device 
drivers, resides in about 28K of 
memory. With I/O drivers, vari¬ 
able storage, and all sts tic tables, 
the machine requires 50 to 60K 

About 1.7 MB of disk storage is 

required for the operating system, 
utilities, assembler, oader, C 
compiler, C library, and help files. 
An additional 1 to 3 ME is needed 

for swap space. 
Technical Systems Associates, 

1 11 Providence Rd., Chapel Hill, 

NC 27514, 919/493-1451. 
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THE MDAS TOUCH 

the 

TransEra Corp. has i 
the 7000-MDAS modula 
quisition system, desig: 

crate in tandem with 
grab The MDAS is a 68(|) 
box running at 10 MHz 
of memory. It functions 
dently of the Integral 
tures large arrays of a 

digital data, and coord 
quisition and control ro 
real-time operating sy: 

ports multitasking anc 
high-level communieat 

the attached host 
The 7000-MDAS cab 

modate between one ancjl 
nels. Modular plug-in 
mit combinations of a 
digital I/O channels, 
more than 20 I/O modu 
able, for such applicatio 
performance differenti|; 

frequency and pulse 
ment, bridge excitation 

ditioning, thermoeou 

mechanical and solid 
and 4 to 20-milliamp 

Optional synchron 
circuits on each input 
low simultaneous acq 
scanned inputs. Pre-si, 
(ioning provides filterir 
cation, olfset, and opt 

it rod need 
r data ac- 

jied to op- 

HP Inte- 
00-based 
vith 2 MB 

indepen- 

host, cap- 
lalog and 

nates ac- 
jtines. Its 

stem sup- 
provides 

ions with 

a accom- 
64 chan- 

da rds per- 
nalog and 

here are 
les avail- 
nsas high 
al input, 
measure- 
and con- 

ple input, 

state relays, 

I/O. 
ized hold 
module al- 
uisition of 
goal condi- 
ag, amplifi- 

cal isola¬ 

te TransEra 7000-MDAS handles up to 64 channels. 

tion. There are more than 60 

software routines provided, to 
perform analog and digital I/O, 
signal processing, math, control, 
communications, hardware tests, 

calibration, and setups. 
The 7000-MDAS weighs 12 

pounds, and is available with a 

battery backup option. Prices 
start at $2000. 

TransEra, 3707 North Canyon 
Rd., Suite No. 4, Provo, UT 84601, 

801/224-6550. 
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FORTRAN 77 
COMPILER INCLUDES FULL SUPPORT FOR MOTOROLA’S 

MC68020/68881 
• Full ANSI 77 implementation 

• Full Screen Source Level Symbolic Debugger 

• Unix and C Interface ( Unix is a trademark of AT &. T ) 

• Generates 68000 and 68010 Code 

• Support for NS32081 and SKY FFP Math Hardware 

ALSO AVAILABLE 68020/68881 MACRO ASSEMBLER 

• 100% Motorola Compatible - Includes C Interface 

• 2X to 20X Faster Than Most Assemblers 

abs&ft 
SCIENTIFIO/ENGINEERING 

SOFTWARE 4268 N. Woodward 

Royal Oak, Michigan 48072 

(313) 549-71 1 1 • TX 235608 
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V RECENT RELEASES 

HP MID-RANGE DRIVE HAS 
REMOVABLE MEDIA 

Hewlett-Packard’s 7907A disk 
drive features 20.5 MB each of for¬ 
matted, fixed capacity and for¬ 

matted, removable capacity. It is 
designed for use in four primary 

application areas: automatic test¬ 
ing, data login, computer-aided 
engineering (CAE), and security 
and intelligence. This is the com¬ 
pany’s first removable drive offer¬ 

ing in the mid-range. 

The drive uses an 8-inch re¬ 
movable media cartridge. It can 
be installed by the customer in a 
19-inch EIA rackmount. Its total- 

device average transaction time is 
45 milliseconds, and an offline 
store and restore can be complet¬ 

ed in two to three minutes, ac¬ 
cording to HP. 

The price of the 7907A is 
$12,500. Extra 20.5 MB 8-inch 

removable media cartridges are 
$215 each. 

Hewlett-Packard Co., 1820 
Embarcadero Rd., Palo Alto, CA 
94303, 208/323-6000. 
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BUILD EXPERT SYSTEMS IN 

THE PRIVACY OF YOUR HOME 

RuleMaster is the name of a 
software tool kit from Radian 
Corp. The program is designed for 

creation of expert systems for 
complex advisory, diagnostic, pre¬ 
diction or control applications. It 

NOW GET 
BERKELEY 

ENHANCEMENTS 
FOR YOUR 3B2 

Z Systems is now offering its port 
of the Berkeley cshell for your 
AT&T 3B2. Through enrollment 
in the 3B Subscription Service, 
you will get the first software 
release which includes: 
• Berkeley 4.2 compatible 
• Is (links to lf,lr, . . J_^ f, 
• csh (less jobs) — 
• more 
• strings 
• and others _ 
Your annual subscription to 
3BSS also includes newsletters 
and future software releases for 
a nominal media and handling 
charge. 

The cost is just $200 yr. 

To order call 303-526-1633 
major credit cards accepted 

Z SYSTEMS, IXC 

602 Park Point Drive 
Genesee Business Center 
Golden, CO 80401 

Call for information on other 
software and hardware products. 
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PERENNIAL 
UNIX 

VALIDATION 

SUITES 

System V 

4.2 BSD 

C Compiler 

408/727-2255 

Circle No. 54 on Inquiry Card 

is written for the IBM PC/XT and 

AT running Xenix or DOS3.0, and 
does not require Lisp or Prolog 
language skills or machines. 

Sample applications include 
fault diagnosis, online operations 
advice, interactive maintenance 
manuals, weather prediction, and 
chemical analysis advice. 

There are two basic tools in the 
kit: RuleMaker, a facility for in¬ 

ducing rules from examples; and 

Radial, a high-level language for 

expressing rules. Radial is said by 
its developer to be similar to struc- 
t u red a lgorit h m ic progra m mi ng 

languages such as Ada and Pas¬ 

cal. Users can write code directly 
into Radial if they prefer. It has 14 
key words, and is based on back¬ 
ward and forward chaining. 

RuleMaster can access exter¬ 
nal routines in Fortran and Pas¬ 
cal. It comes with a help facility 
that works when the user enters 
“Why” (wouldn’t we all like to 
know?) at any point of a session. 

The program’s price is $5000 
for the PC/XT, $ 15,000 for the AT. 
Purchase price includes a four- 
day training session. 

Radian, 8501 Mo-Pac Blvd., 
Austin, TX 78766, 512/454- 
4797. 
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PRECOMPILATION PROGRAM 
THINKS IT'S PRETTY SMART 

Artificial intelligence research 
has gone into the development of 
Smart/C, a software tool from 

AGS Computers for use on C pro¬ 
grams before compilation. Smart/ 
C allows developers to create, edit, 

test, and debug C programs, with 
one common environment for 
both development and mainte¬ 
nance of programs. The company 
also says it can be used as a train¬ 
ing tool for C novices because of 
its visual, screen-oriented user 
interface. 

There are two sections to the 

program: the environment, which 
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CONCENTRJC j 
ASSOCIATES, INC 

WE DON’T 
PRODUCE TRAINING. 
We Produce Shell Programmers, C Programmers, Ada Program¬ 
mers, System Administrators, Kernel Hackers, Doc Preppies, 

and Project Managers. 
• We will work with you to find out what your people need to know. 

• At no charge, we will propose a curriculum tailored so that your people 

are immediately productive. 

• Our instructors will deliver the courses or you can license the courses 
and well teach your teachers. 

WE ARE ALSO COMMITTED TO BRING TO 
MARKET A LINE OF SOFTWARE TGDLS 
TARGETED AT PROGRAMMER PRODUCTIVITY 
The first of these products is: 
shacc-the shell accelerator-is a compiler for the Bourne shell. It translates Bourne shell pro¬ 
grams into C and then invokes the C compiler to produce an "a.out" file. The C code that 
is generated is well-structured and very readable, so it can be further optimized by hand if 
you like. 

shacc allows you to write production code in the Bourne shell: Do the fast prototyping in shell 
and then shacc it and ship it. 

Call us for information about our on-line demonstration. 

shacc 
By Paul Ruel 
Concentric Associates 

SHACC UP with- 

CONCENTRJC 
ASSOCIATES,IN 

For further information on our Educational Services or shacc, call or write: 
Linda Cranston/ Concentric Associates, Inc/ One Harmon Plaza/ Secaucus, NJ 07094 

201-866-2880 
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RECENT RELEASES 

provides syntax directed at edit- 

ingand interpretingC source: and 
the migrator, which allows C pro¬ 
grams not created with Smart/C 
to exploit the environment never¬ 
theless. Users can create pro¬ 
grams within the environment, 
invoke and suspend interpreta¬ 
tion. re-edit, then resume inter¬ 

pretation at the point of suspen¬ 
sion without having to load 
another tool or reload files. 

Syntactically incorrect lines of 

codes cannot be created, accord¬ 

ing to AGS. The capability to in¬ 

terpret C code created in the envi¬ 

ronment before it’s fully specified 

allows elimination of most logic 

errors. A module need not be fully 

defined before interpretation can 
be invoked. 

Circle No. 56 on Inquiry Card 

Smart/C can run on many ma¬ 
chines and operating systems— 
the IBM PC, AT&T 3B series, and 
VAX 1 1/780 are part of the range. 
It is the first in a planned series of 

programming research and devel¬ 
opment tools. Prices range from 
S500 for the IBM PC under DOS to 

S10,000 for the DEC VAX 1 1 /780 
running Ultrix. 

AGS Computers, Inc., 1139 
Spruce Dr., Mountainside, NJ 
07092, 201/654-4321. 

Circle No. 58 on Inquiry Card 

DATA GENERAL ENTERS 

DESKTOP UNIX MARKET 

Data General has followed 
AT&T with a MC68000-based 
desktop UNIX system, introduc- 

Circle No. 57 on Inquiry Card 

ingthe Desktop Generation Model 

45. The system runs Desktop/UX, 
based on System V. 

The Model 45 also has a Data 

General microECLIPSE processor 
in addition to the 68000. The dual 

architecture allows offloading of 
I/O from the 68000, which is dedi¬ 
cated to running UNIX applica¬ 

tions. The DG microprocessor 
also supports peripherals. 

A basic Model 45 configurat ion 
includes 512K of memory, a 15 

MB hard disk, one floppy drive, 

and supports eight users at a cost 
of $1 1,845. The system can be 
configured with as much as 4 MB 
of memory and 142 MB of disk 
storage. 

Desktop/UX is an implementa¬ 
tion of UniSoft System’s Uni- 
PlusT operating system. It has 

both the Bourne and C shells, has 
a C compiler, and is upwardly 
compatible with DG/UX, Data 
General’s 32-bit superminicom¬ 
puter operating system. 

Data General, 4400 Computer 
Drive, Westboro, MA 01580, 
617/366-891 1. 
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CONDUCTING BUSINESS 
WITH STYLE 

Foothill Research has intro¬ 
duced Style, an advanced high- 
level programming language and 

data management system, for use 
with systems running AT&T Sys¬ 
tem V and UNIX Version 7. The 
stated aim is for the language to 
compete with COBOL for business 
and financial application devel¬ 
opment, and to co-exist with cur¬ 
rent COBOL applications. 

Style has 33 commands and 14 
keywords. Its applications are 
portable throughout its support 
range, which takes in DEC VAX/ 
VMS: Stratus Computer's FT- 
200. XA-400 and XA-600: and 
Data General’s MV Series run¬ 

ning AOS/VS. 
Single copy licenses range be- 

ADD A HARDWARE 
SHELL 

TO YOUR 
MAIN 

FRAME 
Prices Start 

at *449 
Contains complete 8 bit computer with 
disk operating system, two RS232 
ports, one parallel port, case, power 
supply and software. 
Install between your main frame and 
terminal—upload/download and 
transparent terminal software included 
with system units. 
Terminal software has 40K buffer. 
Use as a stand-alone when your main 
frame is down or overloaded. 
Add software to use it as a word 
processor, printer buffer, or for modem 
communications. 
Configuration available with up to four 
5” drives—SS or DS— SD or DD—40 or 
80 track. 
Use to transfer files from field 
computers to main frame—reads and 
writes 36 popular formats. 

PUGET SOUND ELECTRONICS 
331 Main Avenue South 

Renton. WA 98055 
(206) 271-9595 

UNICOMP 
Technical Type 

Typesetting Service 

• UNIX*, Troff, Wizard 

• Compugraphic 8400 Typesetter 

• Quality appearance of books, 
proceedings, newsletters. 

• Specializing in 
technical documents. 

• Documents accepted via 
magnetic tape, 
phone lines, or paper. 

• For information, samples, 
or estimates, call 

505/662-EDIT (3348) 

1580 Camino Redondo 

Los Alamos, NM 87544 

• LI nix in a trademark of Bell Laboratories 
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tween $17,500 and $45,000. 
Foot hill Research, Inc., 1301 

Shoreway Rd., Suite 300, Bel¬ 
mont. CA 94002. 415/593-6696. 
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u4th: WHO WIN, PLACE 

AND SHOW? 

Ubiquitous Systems has intro¬ 
duced u4th, a F'orth software de¬ 

velopment system for UNIX and 
Xenix systems. The software is 
said to be fully portable, standard 
Forth. Features include access to 
UNIX systems calls, the ability to 
incorporate new primitives writ¬ 
ten in C, the ability to compile 

high-level Forth words into the 
load image, the use of regular 
UNIX files for loading, the ability 
to pass unrecognized words on 
through to UNIX, a direct-thread¬ 
ed interpreter, and an object-ori¬ 
ented Forth extension word set. 
The software is “largely compli¬ 
ant" with the Forth-83 standard. 
Ubiquitous says. 

Systems presently supported 

by u4th include the IBM PC/XT 
(Santa Cruz Xenix 3.0), Plexus 
P/35, and the Sun Microsystems 
workstation. The company has 
plans for future versions for the 
PC/AT. NCR Tower, and DEC 
VAX. 

Ubiquitous Systems, 13333 
Bel-Red Rd. NE, Bellevue, WA 
98005, 206/641-8030. 
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DON'T GET NERVOUS, 
GET HYPER 

HyperSearch is the name of a 
full text information retrieval pro¬ 
cessor from Gould Inc. It is a 

UNIX-based board and software 
combination designed to run on 
Goulds PowerNode 6000 and 

9000 systems. 
HyperSearch is said by its cre¬ 

ator to be capable of reading 

150,000 to 300,000 words per 

second. Additionally, a data com¬ 

pression ratio of between two and 
three reduces disk storage re¬ 
quirements. The system uses no 

indices or occurrence lists. Every 
text and function word, number 
and punctuation mark is en¬ 

coded. Database access can be re¬ 

st ricted through measures inher¬ 

ent in Gould’s UTX/32 operating 

system. 
HyperSearch is scheduled to be 

available in August, at a price of 

$60,000. 
Gould, Computer Systems Div., 

6901 W. Sunrise Blvd., Fort Lau¬ 
derdale. FL 33310-9148, 305/ 

587-2900. 
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PEOPLE SOFTWARE 

CWAY Software. Inc., has an¬ 
nounced CWAY People and CWAY 

Strategy, two applications pack¬ 
ages designed for use by manag¬ 
ers of large and small businesses, 
and department managers in 

large corporations. Designed to 
run under both the PC-DOS 
and XENIX operating systems, 

these programs feature menu- 
driven commands with on-screen 
instructions. 

CWAY People is designed to aid 
with interviewing, applicant se¬ 
lection. and employee appraisal. 

It maintains both applicant and 
employee files, as well as a jobs 
file. 

The second package, CWAY 
Strategy, is designed to provide a 
blueprint for planning company 
or department growth. Through a 
series of questions organized 
around planning, analysis, ac¬ 
tions. and results, this package 
provides a framework to be used 

by first-time planners or business 
analysts. 

Further information is avail¬ 
able from CWAY Software. Inc., 

1 21 W. DeKalb Pike, King of Prus¬ 
sia. PA 19406: 215/265-4060. 
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Sales 

Technical 
Support Analysts 

Sun Microsystems, Inc., is a leader in the computer 
industry today, due to the development our general- 
purpose workstations 

We are looking for individuals to provide pre and 
post software sales support. You will need a strong 
knowledge of UNIX*, with internals experience 
(notably device drivers) strongly recommended. 
Experience with 68010-based workstations would 
be helpful. 

We offer an excellent salary, comprehensive 
benefits and opportunities for personal recognition 
and professional growth. Please send a resume to: 
District Sales Manager, Mail Stop #340, 
Sun Microsystems, Inc., 3803 E. Bayshore 
Road, Palo Alto, CA 94303. An equal 
opportunity employer 
’UNIX is a trademark ol Bell Laboratories 
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UNIX* and C 
TRAINING 

TEXAS 
Regularly Scheduled Classes 

in 

AUSTIN 
Dallas, Houston 

and 

ON-SITE 
Classes Available 

Call or write to register 
or to get our schedule 

TELOS CONSULTING SERVICES 
815 Brazos, Suite 504 

Austin, TX 78701 
512/472-7244 

•UNIX is a trademark of Bell Laboratories 
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INVENTORY SALE! 

$6,195* 
8-USER, UNIX V 

SUPERMICRO 
8 MHz MC6800 □ 1 MB RAM 

27 MB Hard Diskf □ 1 MB Floppy 
10 RS232C Ports □ Warranty 
UNIX System V □ Manuals 

We’ve drastically reduced the price 
on our discontinued Multibox com¬ 
puters to make way for our new 
product lines. This new equipment 
is in-stock and ready to ship. 

Contact CYB SYSTEMS 
512/458-3224 

‘Quantity 1, volume discounts available 
t$6,995 with 54 MB disk option 
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APPLICATIONS SAMPLER 

APPLICATIONS 
('outinurd from F^age 23 

cnees and Astrophysics, uses 
UNIX “for all the reasons we all 

know". The system doesn't yet 
provide real-time data acquisition 
for telescopes, but it does provide 

a fine programming environment, 
and most important, it provides 
UUCF5. For the solar physicists, 
UUCP is a step towards the "kinds 
of communications networks that 

the computer scientists have had 
for the last five years." 

Frank Hill at the National Solar 

Observatory at Kitt Peak said that 
"a lot of the solar physicists use 

UNIX to interconnect the differ¬ 
ent sites" (such as Boulder, Kitt 

Peak, and Sunspot). Hill recently 

used UNIX to send some numeri¬ 
cal analysis routines (designed for 

the study of atmospheric turbu¬ 

lence) to a colleague at Sunspot. 
Sunspot, a rather isolated site in 
Arizona, in turn, routinely uses 
t he network to communicate with 

the Goddard Space Flight Center, 
the ground base for the Solar 

Maximum Mission satellite. (The 
SMM is probably the most isolated 
of all the observatories. You may 
recall it was repaired last year by 
a space shuttle team.) 

What exactly do solar physi¬ 

cists study? Recently, there’s 
been a lot of interest in the oscilla- 
tions of the sun’s surface. “They 

probe the interior of the sun," ex¬ 

plained Scherrer. It's just like an 
organ pipe: there are trapped 
acoustic waves inside, and the 
frequencies and modal structures 

of them are determined by the 
temperatures and pressures they 
pass through. So by measuring 

the frequencies of oscillations at 
the surface, we can infer the tem¬ 

perature and density profiles of 
the interior, as well as rotation 
rates." 

Recently, a model of the sun's 
interior was run on a Cray in Boul¬ 

der, and the results were sent over 
UUCP to Wilcox in Palo Alto for 
analysis. "It was handy having 
data that had never been touched 
bv human hands," said Scherrer. 

UNIX AND EXPERT SYSTEMS 

Contrary to the predictions of 

Lisp-machine boosters, commer¬ 
cial AI is migrating to smaller ma¬ 
chines. ACE, an interesting new 
system from Bell Labs, is one 

such system running under UNIX 
on the 32-bit AT&T 3B2. 

Consider the problems inher¬ 
ent in debugging the phone sys- 

Only one # 
word processing 

program for these 
UNB&based systems 

isn’t just 
a lot of talk. 

Many companies are promis¬ 
ing UNIX-compatible word 
processing software. But only 
WordM ARC™ is being used 
successfully right now on such 
major UNIX-based systems as 
DEC,® HP,® SUN,® AT&T,® 
MASSCOMP,® PYRAMID® 
and NCR? 

With WordM ARC, you’ll 
have a single, full-featured pro¬ 
gram that will end the prolifera¬ 

tion of word processing soft¬ 
ware. Training time will be cut 
Users can easily switch termi¬ 
nals or computers. And with its 
optional Lin kMARC feature, 
text created on your UNIX- fl* 
based system can be transferred 
to and shared by superminis 
and personal computers. 

In addition to being com¬ 
patible with all kinds of com¬ 
puters, WordMARC also gets 

UNIX, DEC, HP, SUN, AT&T, MASSCOMP, PYRAMID and NCR arc registered trademarks of, respectively, AT&TBell Laboratories, Digital 
Equipment Corporation, Hewlett-Packard Co., Sun Microsystems, Inc., AT&TBell Laboratories, Massachusetts Computer Company, Pyramid 
Technology Corporation and NCR Corporation. 
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tern. Trouble reports that are re¬ 
ceived go onto the Cable Repair 

Administration System (CRAS)— 
a UNIX-based database system 

that runs on either a VAX/780 or 
an AT&T 3B20. Some problems 
can be readily fixed, but others re¬ 

main elusive, so cable trouble ex¬ 
perts study the CRAS database 
and try to identify correlations 
among the various trouble re¬ 
ports—correlations that point 
the way to more subtle and invisi¬ 
ble malfunctions. 

ACE automates the job. Run¬ 
ning at night on a small machine 

networked to CRAS, it analyzes 
the database and tries to infer the 
cause of reported problems. ACE 
pulls data from CRAS dynamical¬ 
ly, as it decides that it needs more 
detailed information. When it de¬ 
termines that it’s found some¬ 

thing significant, it reports that 
observation back to the human 
world along with all its supporting 

data and repair recommenda¬ 

tions. The humans then get a 

chance to agree or disagree. 

Like all expert systems, ACE 

has its problems. It’s good at what 

it does, but it has a very narrow 

scope: within that scope, it com¬ 
petes very well with people, but it 
doesn't have any general knowl¬ 
edge—any common sense. As a 
result, it sometimes makes spur¬ 
ious suggestions that a human 
would immediately recognize as 

absurd. In the words of one of 

ACE’s developers, “While it’s 

very good at finding problems, 
sometimes its interpretation of 
the problem is a little off . . .’’ So 
while ACE is probably the first ex¬ 

pert system of its kind, which is to 

say one that’s able to draw data 
off another machine, it isn't going 
to replace human experts any¬ 
time soon. It does make a valu¬ 

able assistant, however. 

LOTS OF OTHERS 

In addition to the uses suggest¬ 

ed by these seven examples, UNIX 

has been used to analyze hierogly¬ 

phics, to forecast the weather, to 
automate factories, to navigate 
supertankers, to build flight sim¬ 
ulators, to generate graphics for 

the evening news—even to write 

love letters. It may not be entirely 

general purpose, but it does come 
tantalizingly close. 

Tom Athanasiou is a UNIX pro¬ 

grammer evolving into a science 

writer. He lives and works in San 
Francisco. ■ 

along with all kinds of users. 
Its documentation is written 

specifically for the computer 
system it will operate on. 
Its self-teaching guide 
helps novice users get 

quickly up to speed. And 
it’s supported by a special 

800” number hotline. 
WordMARC’s many versatile 

features include technical and 
scientific symbols, foreign lan¬ 
guage characters, a what-you- 
see-is-what-you-get screen, and 
menu-driven operation with 
convenient function keys. 

WordMARC can also be 
integrated with other popular 
applications software. 

So get the UNIX-compatible 
word processing system that’s up 
and running now—and put 
your word processing software 
resources back under control. 
With WordMARC. The 
Uncommon Denominator. 

Contact MARC Software for 
more information. 
260 Sheridan Ave¬ 
nue, Suite 200, Palo 
Alto, California, 
94306. 

MARC SOFTWARE INTERNATIONAL, INC. 
1-800-831-2400. In California 1-800-437-9900. 

WordMARC 
The Uncommon Denominator 

WordMARC is a Trademark of MARC SOFTWARE INTERNATIONAL. INC. © 1985. MSI. INC. 
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TAGUE INTERVIEW 

TAGUE INTERVIEW 
Continued from Page 65 

on it. Then, we'd all be kept up 

late at night sometime trying to 
help the guy get his payroll out. As 

it turns out, Research knew its 
market because things haven’t 
turned out the way I feared they 
would. The first paid commercial 
license was issued to the Rand 

Corporation [it was acutally sent 
to Peter Wegner, who later went 

on to form Interactive Systems], 

and from there, it went on to uni¬ 

versities and think tanks that 

knew exactly what to do with the 

system. Notice, the institution did 

not blunder in this case, but actu- 

The reliability and 

availability of UNIX 

was very good 

right from the start. 

ally came to the right decision. 

REVIEW: And properly ignored 
you? 

TAGUE: Right. On the other 
hand. I was absolutely correct in 

saying 1 didn’t want any part of 

that support. We weren’t pre¬ 
pared to do it. I had my hands full 
with internal support at that 
time, and I knew it. I was right 
about that. In my part of the 

business, we offered support 
when we sold systems. We put 
UNIX out without support to the 

research community where ev¬ 
erything worked very well. If that 

was a blunder, then it was a blun¬ 
der (hat worked just fine. ■ 

THE UNIX/XENIX-compatible Forth: 

• C primitives 
• dynamic memory management 
• direct-threaded 
• UNIX interfaces 
• object-oriented Forth-source included! 
• 400-page manual and glossary 
• no royalties for developers 

Plexus, Sun, Intel 286: $895.00 
PC XT, AT: JUNE SPECIAL! $200.00 

New! VAX, AT&T 3B 

UBIQUITOUS SYSTEMS 
13333 BEL-RED ROAD NE 

BELLEVUE, WA 98005 
206-641-8030 

UPGRADE YOUR 
UNIX SYSTEMS 
TALK TO YOUR COMPUTER 

IN PLAIN ENGLISH 
The Bell Screen Editor" uses plain English 
commands, runs with all Unix* text tools. 
Perfect for programming and Informix", too. 

NEW! 40 MEGABYTE AT&T 
UNIX PC 7300 

Our B40 System" upgrades your Unix PC to 
40 Megabyte internal hard disk capacity. 
Easy to install in minutes. 

UNIFY USERS REJOICE 
The DataView System" provides a spread¬ 
sheet like interface to any UNIFY 
application. Multiple records, sorted data, 
and more. 

Bell Technologies Over 10,000 
415-792-3646 / PO Box 8323 installations. 
Fremont, California 94537 MS-DOS*' too! 
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Announcing.. 

The /usr/group Spring 1985 (4th Edition) 
UNIX Products Catalog 

Bringing you more than 1,000 UNIX-based 
products and services from over 300 vendors. 

Featuring Three Detailed Indexes: 

Vendor 
Product Name 

Generic Product Classification 

Including information on release date and person to contact for more 
information, plus a detailed product description. 

Cost is $50 for non-members and $25 for /usr/group Associate members. (General members receive one 
complimentary copy; additional copies are $25 each.) Add $20 for overseas mail. 

/usr/group 
4655 Old Ironsides Dr., Suite 200 
Santa Clara, CA 95054 

/usr/group 
The International Network of UNIX Users 

UNIX is a trademark of AT&T Bell Laboratories 
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CALENDAR 

EVENTS 

JUNE 

June 11-14 Usenix Association, Portland: “Usenix Conference 
and Vendor Exhibition”. Contact: Usenix Conference Office, 
P.O. Box 385, Sunset Beach, CA 90742. 213/592-3243. 
June 12-14 Cahners Exposition Group, Anaheim, CA: “INFO: 
Information Management Exposition and Conference”. Con¬ 
tact: CEG Client Services, 999 Summer St., Stamford, CT 
06905. 203/964-8287. 

SEPTEMBER 

September 18-20 National Expositions Inc., New York. “UNIX 
EXPO”. Contact: Don Berey, 14 W. 40th St.. New York. NY 
10018. 212/391-9111. 
September 26-28 8th Northeast Computer Faire, Boston. Con¬ 

tact: Computer Faire, Inc., 181 Wells Ave., Newton. MA 02159. 
617/965-8350. 

OCTOBER 

October 2-5 UNIX Systems EXPO. Boston: “EXPO/85". Con¬ 
tact: Computer Faire Inc.. 181 Wells Ave., Newton, MA 02159. 
617/965-8350. 

TRAINING 

JUNE 

June 3 Gray Strayton International, New York: “Technology 
Issues in Networking”. Contact: Dana Eckert. Gray Strayton 
International. 800 South St., Waltham. MA 02154. 617/443- 

7311. 
June 3 NCR Corp.. Chicago: “C Programming”. Contact: NCR 
Corp.. CASE-Special Orders, 101 W. Schantz Ave., Dayton, OH 
45479. 800/845-2273 or 800/841-2273. 
June 3-4 Specialized System Consultants, Seattle: “Hands-on 
UNIX for Non-Teehnical People”. Contact: SSC, P.O. Box 7, 
Northgate Station. Seattle. WA 98125-0007. 206/367-UNIX. 
June 3-4 Interactive Systems Corp., Santa Monica, CA: “Sys¬ 
tem Administrator's Overview”. Contact: Claire Donahue. 2401 
Colorado Ave., 3rd floor. Santa Monica, CA 90404-9989. 213/ 

453-8649. 
June 3-4 Computer Technology Group, Los Angeles: “Advanced 
C Programming Workshop”. Contact: Computer Technology 
Group. 310 S. Michigan Ave.. Chicago. IL 60604. 800/323-UNIX. 
June 3-4 Computer Technology Group. Chicago: “Advanced C 
Programming Workshop”. Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
June 3-5 Computer Technology Group. Washington, D.C.: 
‘UNIX Fundamentals for Programmers”. Contact: Computer 

Technology Group, 310 S. Michigan Ave., Chicago, IL 60604. 

800/323-UNIX. 
June 3-5 Computer Technology Group. New York: “UNIX Fun¬ 
damentals for Programmers”. Contact: Computer Technology 

Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
June 3-7 Interactive Systems Corp., Santa Monica, CA: “The C 
Programming Language”. Contact: Claire Donahue, 2401 Colo¬ 
rado Ave., 3rd floor. Santa Monica. CA 90404. 213/453-8649. 
June 3-7 Computer Technology Group, London: “Berkeley Fun¬ 
damentals and csh Shell”. Contact: Computer Technology 
Group. 31 OS. Michigan Ave., Chicago, IL60604. 800/323-UNIX. 
June 3-14 Information Technology Development Corp., Cincin- 
atti: “The UNIX System" and “The C Programming Language”. 
Contact: ITD, 9952 Pebbleknoll Dr., Cincinatti, OH 45247. 513/ 
741-8968. 

June 4-6 Bunker Ramo Information Systems, Trumbull, CT: 
“Diagnostic UNIX”. Contact: Bunker Ramo. Trumbull Industrial 
Park. Trumbull, CT 06611. 203/386-2223. 
June 4-7 Integrated Computer Systems, Philadelphia: “Pro¬ 
gramming in C: A Hands-on Workshop”. Contact: Integrated 
Computer .Systems. 6305 Arizona PI., P.O Box 45405, Los Ange¬ 
les. CA 90045. 213/417-8888. 

June 4-7 Integrated Computer Systems, San Diego: “UNIX: A 
Hands-on Introduction”. Contact: Integrated Computer Sys¬ 
tems. 6305 Arizona PL, P.O Box 45405. Los Angeles, CA 90045. 
213/417-8888. 
June 5-7 Interactive Systems Corp., Santa Monica, CA: “Inter¬ 
active Networking Tools”. Contact: Claire Donahue. 2401 Colo¬ 
rado Ave.. 3rd floor. Santa Monica, CA 90404-9989. 213/453- 
8649. 
June 5-7 Computer Technology Group, Los Angeles: “Advanced 
C Programming Under UNIX”. Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
June 5-7 Computer Technology Group, Chicago: “Advanced C 
Programming Under UNIX”. Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
June 6-7 Computer Technology Group, Washington, D.C.: 
“Shell as a Command Language”. Contact: Computer Technol¬ 
ogy Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323- 

UNIX. 
June 6-7 Computer Technology Group, New York: “Shell as a 
Command Language”. Contact: Computer Technology Group, 
310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
June 10 NCR Corp.. Vandalia-Dayton: “UNIX Operating Sys¬ 
tem”. Contact: NCR Corp.. CASE-Special Orders. 101 W. 
Schantz Ave.. Dayton. OH 45479. 800/845-2273 or 800/841- 

2273. 
June 10 NCR Corp.. Minneapolis: “UNIX Operating System”. 
Contact: NCR Corp., CASE-Special Orders, 101 W. Schantz Ave., 
Dayton. OH 45479. 800/845-2273 or 800/841-2273. 
June 10-11 Interactive Systems Corp.. Santa Monica, CA: “Ad¬ 
vanced C Topics for Programmers”. Contact: Claire Donahue, 
2401 Colorado Ave.. 3rd floor. Santa Monica, CA 90404. 213/ 

453-8649. 
June 10-11 Bunker Ramo Information Systems, Trumbull, CT: 
“UNIX/C Applications”. Contact: Bunker Ramo, Trumbull In¬ 
dustrial Park, Trumbull. CT 06611. 203/386-2223. 
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TODfif 

Are you dizzy with software application backlogs? You 
need a straightforward cure—TODAY, the UNIX fourth- 
generation language that is breaking time zones in 
software development. 
TODAY runs under UNIX to provide application 
portability across a wide range of machines and with 
a range of databases. Your application developers will 
enjoy a COMPLETE application building environment. 

Features: 

• Non-procedural specification with powerful recur¬ 
sive logic and Decision Tables 

• Synonyms, Menus, Prompts, Helps and Defaults 
for streamlined definitions 

• Cure for 
Backlogs 

• Potion f >r 
Portabi! y 

• lauoring control allowing multi versions of a base 
application 

• Screen Painter 

• A Report Generator which includes a Painter 
• Push-button Self-documentation 
• Audit Trails 

• Source-code security through run-time only 
configurations 

• Developed Applications instantly portable across 
UNIX-based machines 

Visit our booth—No. 2144—at the NCC 85, 
Chicago, Illinois, July 15-18. 

Call TODAY —(408) 727-4464 
Or write: bbj Computer Services Inc. 

2946 Scott Boulevard 
Santa Clara, CA 95054 
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U CALENDAR 

June 10-14 Interactive Systems Corp., Santa Monica, CA: “The 

C Programming Language". Contact: Claire Donahue. 2401 
Colorado Ave.. 3rd floor, Santa Monica, CA 90404-9989. 213/ 

453-8649. 
June 10-14 Computer Technology Group. Los Angeles: “Berke¬ 
ley Fundamentals and csh Shell". Contact: Computer Technol- 
ogy Group. 310 S. Michigan Ave., Chicago, IL 60604. 800/323- 

UNIX. 
June 10-14 Computer Technology Group. Chicago: “Berkeley 
Fundamentals and csh Shell”. Contact: Computer Technology 
Group, 310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
June 10-14 Computer Technology Group, Washington. D.C.: “C 
Language Programming". Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
June 10-14 Computer Technology Group, New York: “C Lan¬ 
guage Programming". Contact: Computer Technology Group. 
310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
June 11 Computer Technology Group. London: “UNIX Over¬ 
view". Contact: Computer Technology Group. 310 S. Michigan 
Ave.. Chicago. IL 60604. 800/323-UNIX. 
June 11-14 Integrated Computer Systems, San Diego: “Pro¬ 
gramming in C: A Hands-on Workshop". Contact: Integrated 
Computer Systems. 6305 Arizona PI.. P.O Box 45405. Los Ange¬ 
les. CA 90045. 213/417-8888. 
June 12-14 Computer Technology Group. London: “UNIX Fun¬ 
damentals for Non-Programmers". Contact: Computer Technol¬ 
ogy Group. 310 S. Michigan Ave., Chicago, IL 60604. 800/323- 

UNIX. 
June 13-14 Interactive Systems Corp., Santa Monica, CA: “Ad¬ 
vanced C Programming Under UNIX". Contact: Claire Donahue, 
2401 Colorado Ave., 3rd floor, Santa Monica. CA 90404. 213/ 

453-8649. 
June 17 NCR Corp., Vandalia-Dayton: “UNIX System Adminis¬ 
tration". Contact: NCR Corp., CASE-Special Orders. 101 W. 
Schantz Ave.. Dayton, OH 45479. 800/845-2273 or 800/841- 

2273. 
June 17 NCR Corp.. Minneapolis: “UNIX System Administra¬ 
tion". Contact: NCR Corp., CASE-Special Orders, 101 W. 
Schantz Ave.. Dayton. OH 45479. 800/845-2273 or 800/841- 

2273. 
June 17 NCR Corp., New York: “C Programming". Contact: NCR 
Corp.. CASE-Special Orders, 101 W. Schantz Ave., Dayton, OH 
45479. 800/845-2273 or 800/841-2273. 
June 17-18 Computer Technology Group, Washington, D.C.: 

“Shell Programming”. Contact: Computer Technology Group, 
310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
June 17-18 Computer Technology Group. New York: “Shell 
Programming". Contact: Computer Technology Group, 310 S. 
Michigan Ave.. Chicago, IL 60604. 800/323-UNIX. 
June 17-19 Interactive Systems Corp., Santa Monica, CA: 
‘UNIX Fundamentals". Contact: Claire Donahue, 2401 Colora¬ 

do Ave.. 3rd floor. Santa Monica, CA 90404. 213/453-8649. 
June 17-19 Interactive Systems Corp.. Santa Monica. CA: 
“UNIX Fundamentals". Contact: Claire Donahue. 2401 Colora¬ 
do Ave.. 3rd floor, Santa Monica. CA 90404-9989. 213/453- 

8649. 
June 17-19 Computer Technology Group, London: “UNIX Fun¬ 
damentals for Programmers". Contact: Computer Technology 

Group. 310 S. Michigan Ave.. Chicago, IL 60604.800/323-UNIX. 
June 17-28 Information Technology Development Corp.. Cin- 
cinatti: "Advanced C Programming” and “UNIX System Admin¬ 
istration". Contact: ITD, 9952 Pebbleknoll Dr., Cincinatti. OH 
45247. 513/741-8968. 
June 17-28 Information Technology Development Corporation. 

Cincinnati: “UNIX for Application Developers". Contact: ITDC, 
9952 Pebbleknoll Dr.. Cincinnati, OH 45247. 513/741-8968. 
June 18 Computer Technology Group. San Francisco: “UNIX 
Overview". Contact: Computer Technology Group. 310 S. Michi¬ 
gan Ave., Chicago, IL 60604. 800/323-UNIX. 
June 18 Computer Technology Group. Dallas: “UNIX Over¬ 
view". Contact: Computer Technology Group, 310 S. Michigan 
Ave.. Chicago. IL 60604. 800/323-UNIX. 
June 18-21 Integrated Computer Systems, Boston: “UNIX: A 
Hands-on Introduction". Contact: Integrated Computer Sys¬ 
tems. 6305 Arizona PI., P.O Box 45405, Los Angeles. CA 90045. 
213/417-8888. 

June 18-21 Integrated Computer Systems. Toronto: “UNIX: A 
Hands-on Introduction". Contact: Integrated Computer Sys¬ 
tems. 6305 Arizona PI.. P.O Box 45405, Los Angeles, CA 90045. 
213/417-8888. 
June 19-21 Digital Equipment Corp.. New York: “Comprehen¬ 
sive Overview of the UNIX Operating System". Contact: Digital 
Education Resources. 12 Crosby Drive. Bedford. MA 01730. 
617/276-4949. 
June 19-21 Center for Advanced Professional Education, Plym¬ 
outh. MI: “UNIX: A User-Oriented Evaluation Seminar". Con¬ 
tact: Center for Advanced Professional Education. 1820 E. Garry' 
St.. Suite 1 10, Santa Ana. CA 92705. 714/261-0240. 
June 19-21 Computer Technology Group. Dallas: “UNIX Fun¬ 
damentals for Non-Programmers”. Contact: Computer Technol¬ 
ogy Group. 310 S. Michigan Ave.. Chicago. IL 60604. 800/323- 

UNIX. 
June 19-21 Computer Technology Group, San Francisco: 
"UNIX Fundamentals for Non-Programmers". Contact: Com¬ 
puter Technology Group, 310 S. Michigan Ave., Chicago, IL 

60604. 800/323-UNIX. 
June 19-21 Computer Technology Group, Washington. D.C.: 
“Using Advanced UNIX Commands". Contact: Computer Tech¬ 
nology Group. 310 vS. Michigan Ave., Chicago, IL 60604. 800/ 

323-UNIX. 
June 19-21 Computer Technology Group. New York: “Using 
Advanced UNIX Commands". Contact: Computer Technology 
Group. 310 S. Michigan Ave.. Chicago. IL 60604. 800/323-UNIX. 
June 20-21 Interactive Systems Corp., Santa Monica. CA: “Us¬ 
ing the Shell". Contact: Claire Donahue. 2401 Colorado Ave.. 
3rd floor. Santa Monica. CA 90404. 213/453-8649. 
June 20-21 Computer Technology Group, London: “Shell as 
Command Language". Contact: Computer Technology Group, 
310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
June 24 Interactive Systems Corp.. Santa Monica, CA: “Ad¬ 
vanced Commands for Programmers". Contact: Claire Donahue. 
2401 Colorado Ave.. 3rd floor. Santa Monica, CA 90404. 213/ 

453-8649. 
June 24-25 Interactive Systems Corp.. Santa Monica. CA: "Ad¬ 
vanced C for Programming". Contact: Claire Donahue, 2401 
Colorado Ave.. 3rd floor. Santa Monica. CA 90404-9989. 213/ 

453-8649. 
June 24-26 Computer Technology Group. Dallas: "UNIX Fun¬ 
damentals for Programmers". Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
June 24-26 Computer Technology Group. San Francisco: 
“UNIX Fundamentals for Programmers”. Contact: Computer 
Technology Group, 310 S. Michigan Ave.. Chicago, IL 60604. 

800/323-UNIX. 
June 24-28 Structured Methods Inc., New York: “Prolog Pro¬ 
gramming Workshop". Contact: Keith Eisenstark, 7 West 18th 

St.. New York. NY 1001 1.212/741-7720. 
June 24-28 Bunker Ramo Information Systems, Trumbull. CT: 
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LYRIX' WORD PROCESSING. 
THE DAWN OF A NEW ERA 

FOR UNIX' SYSTEMS. 

State-of-the-art word processing developed specifically to harness 

the power of UNIX-based systems. A breakthrough in business productivity 

and a cornerstone of the multi-user automated office. 

Adaptable to any language, it’s available worldwide for more UNIX systems - 

minis, micros and personal computers - than any other word processor. 

Come up to Lyrix. Great word processing from the people who know UNIX 

and your office automation needs best - SCO. 

For the UNIX systems user, it’s a brand new day. 

scorn 
THE SANTA CRUZ OPERATION 

(408)425-7222 
TWX: 910-598-4510 SCO SACZ 

UNIX business software available from SCO includes the XENIX® Operating System, 
Lyrix Word Processing System, Multiplan® Electronic Worksheet, Informix® Relational DBMS, 

LEVEL 11 COBOL™ and uniPATH™ 3270 Mainframe Communications. 

c 1984 The Santa Cruz Operation, Inc. • The Santa Cruz Operation, Inc., 500 Chestnut Street, P.O. Box 1900, Santa Cruz, CA 95061 • (408) 425-7222 

Lyrix is a trademark of The Santa Cruz Operation. Inc • UNIX is a trademark of AT&T Bell Laboratories 
XENIX and Multiplan are registered trademarks of Microsoft Corporation • Informix is a registered trademark of Relational Database Systems. Inc. 

LEVEL II COBOL is a trademark of Micro Focus. Ltd • uniPATH is a trademark of Pathway Design. Inc. 



U CALENDAR 

"Advanced C". Contact: Bunker Ramo, Trumbull Industrial 
Park. Trumbull, CT 06611. 203/386-2223. 
June 24-28 Computer Technology Group. Washington. D.C.: 
"UNIX Internals". Contact: Computer Technology Group, 31 OS. 
Michigan Ave.. Chicago. IL 60604. 800/323-UNIX. 
June 24-28 Computer Technology Group, New York: "UNIX 
Internals". Contact: Computer Technology Group, 31 OS. Michi¬ 
gan Ave.. Chicago. IL 60604. 800/323-UNIX. 

June 24-28 Computer Technology Group. London: "C Language 
Programming". Contact: Computer Technology Group, 310 S. 
Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 

June 25-26 Interactive Systems Corp., Santa Monica, CA: 

"UNIX Architecture—A Conceptual Overview". Contact: Claire 
Donahue, 2401 Colorado Ave., 3rd floor, Santa Monica, CA 
90404. 213/453-8649. 

June 25-26 Zilog Education and Training Department, Camp¬ 
bell. CA: "UNIX for Non-Technical Users". Contact: Kay Ferrell. 
1315 Dell Ave., Campbell, CA 95008. 408/370-8000. 
June 25-28 Integrated Computer Systems, Boston: "Program¬ 

ming in C: A Hands-on Workshop". Contact: Integrated Com¬ 
puter Systems. 6305 Arizona PI., P.O Box 45405, Los Angeles, 

CA 90045. 213/417-8888. 
June 26 Specialized System Consultants. Seattle: "UNIX for 
Managers". Contact: SSC. P.O. Box 7, NorthgateStation, Seattle. 

WA 98125-0007. 206/367-UNIX. 
June 26-28 Interactive Systems Corp.. Santa Monica, CA: 

"UNIX Architecture: A Conceptual Overview". Contact: Claire 
Donahue, 2401 Colorado Ave., 3rd floor, Santa Monica, CA 
90404-9989. 213/453-8649. 

June 27-28 Interactive Systems Corp., Santa Monica, CA: "Sys¬ 
tem Administrator's Overview". Contact: Claire Donahue, 2401 
Colorado Ave., 3rd floor, Santa Monica, CA 90404. 213/453- 
8649. 

June 27-28 Computer Technology Group, Dallas: "Shell as a 
Command Language". Contact: Computer Technology Group. 
310 S. Michigan Ave.. Chicago, IL 60604. 800/323-UNIX. 
June 27-28 Computer Technology Group. San Francisco: 
"Shell as a Command Language". Contact: Computer Technol¬ 
ogy Group. 310 S. Michigan Ave.. Chicago. IL 60604. 800/323- 
UNIX. 

JULY 

July 1-2 Computer Technology Group. London: "Shell Program¬ 
ming". Contact: Computer Technology Group, 310 S. Michigan 

Ave.. Chicago. IL 60604. 800/323-UNIX. 
July 1-3 Interactive Systems Corp., Santa Monica, CA: "Inter¬ 
active Networking Tools". Contact: Claire Donahue, 2401 Colo¬ 
rado Ave., 3rd floor. Santa Monica, CA 90404. 213/453-8649. 
July 3-5 Computer Technology Group, London: "Using Ad¬ 
vanced UNIX Commands". Contact: Computer Technology 
Group. 31 OS. Michigan Ave., Chicago, IL60604. 800/323-UNIX. 
July 8-9 Interactive Systems Corp., Santa Monica, CA: "Using 

,* yev 

Making computers 
work the way you 
always thought 
they should.SM 

Take advantage of a multi-discipline 
staff of professionals that know data from 

every perspective and can evaluate your computer- 

related needs. 
Choose from a wide variety of standard software such as 

RELIANT™, an Application Development System that can literally 
cut your development time in half! Or, if the one constant in your 
operation is that its requirments keep changing, look into ZETAR™, 
THE Relational Database Management System. Of course, we can also 
write a program just for your special need. 

And when it comes to hardware, first you'll get the best com¬ 
bination of least cost/greatest power-to-performance ratio covered 
by the longest equipment warranty* in the industry. Then you get our 
unheard of guarantee*: If your system fails while under a Daystrom 
maintenance agreement, we'll get you and it up and running within 
48 hours or the following month's contract is FREE! (‘Write for a copy 

of our limited warranty.) 
Now you know why the industry is coming 
to Daystrom. Call today and see why, for every¬ 
thing UNIX™, Daystrom is the 
only name you need to know. 

Daystrom's M-5 computer system, 
includes 68010 Processor, 2V4 MB 
Dual Port - No Walt State Memory, 
75 ips Auto Load Tape Drive, 10 
Serial Lines, 300 MB Winchester 
Disk Drive and 4.2 BSD UNIX™. 
The Price: $28,970. 

is a trademark of Daystrom Systems Inc. UNIX is a registered trademark of AT&T Bell Laboratories. 
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p • Passage, 
Uniq's TCP/IP Solution 

to UNIX SYSTEM V. 2 Networking. 

Ready for immediate delivery on 
Digital's VAX Processors. 

• Local Area Network and DDN 
ARPANET Support. 

• Uniq is committed to UNIX... 
UNIX Networking...UNIX Applications 
...UNIX Consulting...We make it Work. © 312/879-1008 

DIGITAL TECHNOLOGIES 
28 S. Water Street, Batavia, IL 60510 

Los Angeles Washington, D.C. Boston 
213/277-6288 703/448-8508 603/883-4860 

•Unix and System V are trademarks of AT&T Bell Laboratories. 
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U CALENDAR 

Ten/Plus”. Contact: Claire Donahue. 2401 Colorado Ave., 3rd 
floor. Santa Monica. CA 90404. 213/453-8649. 
July 8-12 Computer Technology Group, San Francisco: “C Lan¬ 

guage Programming”. Contact: Computer Technology Group. 
310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
July 8-12 Computer Technology Group, London: “UNIX Inter¬ 
nals*’. Contact: Computer Technology Group, 310 S. Michigan 
Ave.. Chicago, IL 60604. 800/323-UNIX. 
July 8-12 Information Technology Development Corporation. 
Cincinnati: “INFORMIX Relational Data Base*’. Contact: ITDC, 
9952 Pebbleknoll Dr., Cincinnati. OH 45247. 513/741-8968. 
July 8-12 Computer Technology Group. Dallas: “C Language 
Programming”. Contact: Computer Technology Group, 310 S. 
Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 

July 8-12 Information Technology Development Corporation, 

Cincinnati: “INF'ORMIX Relational Data Base”. Contact: ITDC, 
9952 Pebbleknoll Dr., Cincinnati, OH 45247. 513/741-8968. 

July 9-11 Computer Technology Group, Washington. D.C.: 
“UNIX Administration”. Contact: Computer Technology Group, 
310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 

July 9-11 Computer Technology Group, New York: “UNIX Ad¬ 
ministration”. Contact: Computer Technology Group. 310 S. 
Michigan Ave.. Chicago. IL 60604. 800/323-UNIX. 
July 9-12 Integrated Computer Systems, Los Angeles: “UNIX: A 
Hands-on Introduction”. Contact: Integrated Computer Sys¬ 
tems. 6305 Arizona PL. P.O Box 45405, Los Angeles, CA 90045. 
213/417-8888. 
July 10 Bunker Ramo Information Systems, Trumbull, CT: 
“UNIX Marketing”. Contact: Bunker Ramo, Trumbull Industrial 

Park, Trumbull, CT 06611.203/386-2223. 
July 10-12 Interactive Systems Corp., Santa Monica. CA: “Cus¬ 
tomizing Tcn/Plus”. Contact: Claire Donahue, 2401 Colorado 
Ave., 3rd floor, Santa Monica, CA 90404. 213/453-8649. 
July 15-16 Computer Technology Group, Washington. D.C.: 
“Advanced C Programming Workshop”. Contact: Computer 
Technology Group. 310 S. Michigan Ave., Chicago. IL 60604. 

800/323-UNIX. 
July 15-16 Computer Technology Group, San Francisco: “Shell 
Programming”. Contact: Computer Technology Group, 310 S. 
Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
July 15-16 Computer Technology Group, New York: “Advanced 
C Programming Workshop”. Contact: Computer Technology 
Group. 31 OS. Michigan Ave.. Chicago, IL60604. 800/323-UNIX. 
July 15-16 Computer Technology Group. Dallas: “Shell Pro¬ 
gramming”. Contact: Computer Technology Group, 310 S. 
Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
July 15-17 Computer Technology Group. London: “UNIX Ad¬ 
ministration”. Contact: Computer Technology Group, 310 S. 
Michigan Ave.. Chicago, IL 60604. 800/323-UNIX. 
July 15-19 Interactive Systems Corp., Santa Monica, CA: 
“Helper Writer Workshop”. Contact: Claire Donahue, 2401 
Colorado Ave., 3rd floor. Santa Monica, CA 90404. 213/453- 

8649. 
July 15-19 Bunker Ramo Information Systems. Trumbull. CT: 
"Introduction to UNIX”. Contact: Bunker Ramo. Trumbull In¬ 
dustrial Park. Trumbull. CT 06611. 203/386-2223. 
July 15-19 Zilog Education and Training Department, Camp¬ 
bell. CA: “UNIX Users Seminar”. Contact: Kay Ferrell. 1315 Dell 
Ave.. Campbell. CA 95008. 408/370-8000. 
July 15-19 Information Technology Development Corporation, 
Cincinnati: “UNIX for End Users”. Contact: ITDC. 9952 Pebb¬ 
leknoll Dr.. Cincinnati. OH 45247. 513/741-8968. 
July 15-19 Information Technology Development Corporation, 
Cincinnati: “UNIX for End Users”. Contact: ITDC. 9952 Pebb¬ 

leknoll Dr.. Cincinnati, OH 45247. 513/741-8968. 
July 16-19 Integrated Computer Systems. Los Angeles: “Pro¬ 
gramming in C: A Hands-on Workshop”. Contact: Integrated 
Computer Systems, 6305 Arizona PL. P.O Box 45405, Los Ange¬ 
les. CA 90045. 213/417-8888. 
July 17-19 Computer Technology Group. San Francisco: “Us¬ 
ing Advanced UNIX Commands'*. Contact: Computer Technol¬ 
ogy Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323- 
UNIX. 

July 17-19 Computer Technology Group, Washington. D.C.: 
“Advanced C Programming Under UNIX”. Contact: Computer 
Technology Group. 310 S. Michigan Ave., Chicago. IL 60604. 
800/323-UNIX. 

July 17-19 Computer Technology Group, Dallas: “Using Ad¬ 
vanced UNIX Commands”. Contact: Computer Technology 
Group, 310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
July 17-19 Computer Technology Group, New York: “Advanced 
C Programming Under UNIX”. Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
July 17-19 Digital Equipment Corp.. Boston: “Comprehensive 
Overview of the UNIX Operating System”. Contact: Digital Edu¬ 
cation Resources, 12 Crosby Drive, Bedford, MA 01730. 617/ 
276-4949. 
July 22-23 Computer Technology Group, London: “Advanced C 
Programming Workshop”. Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago, IL 60604. 800/323-UNIX. 
July 22-24 Interactive Systems Corp., Santa Monica, CA: 
“UNIX Fundamentals”. Contact: Claire Donahue, 2401 Colora¬ 
do Ave., 3rd floor. Santa Monica, CA 90404. 213/453-8649. 
July 22-24 Zilog Education and Training Department, Camp¬ 
bell. CA: “UNIX System Administrator”. Contact: Kay Ferrell. 
1315 Dell Ave., Campbell, CA 95008. 408/370-8000.* 
July 22-26 Bunker Ramo Information Systems, Trumbull, CT: 
“Advanced UNIX". Contact: Bunker Ramo, Trumbull Industrial 
Park. Trumbull, CT 06611. 203/386-2223. 
July 22-26 Computer Technology Group. Washington. D.C.: 
“Berkeley Fundamentals and esh Shell”. Contact: Computer 
Technology Group, 310 S. Michigan Ave., Chicago, IL 60604. 

800/323-UNIX. 
July 22-26 Computer Technology Group. San Francisco: “UNIX 
Internals'*. Contact: Computer Technology Group. 310 S. Michi¬ 

gan Ave., Chicago. IL 60604. 800/323-UNIX. 
July 22-26 Computer Technology Group, Dallas: “UNIX Inter¬ 
nals*. Contact: Computer Technology Group, 310 S. Michigan 
Ave.. Chicago, IL 60604. 800/323-UNIX. 
July 22-26 Computer Technology Group. New York: “Berkeley 
Fundamentals and esh Shell”. Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 
July 22-August 2 Information Technology Development Corpo- 
ration. Cincinnati: “C Programming Language”. Contact: ITDC. 
9952 Pebbleknoll Dr.. Cincinnati. OH 45247. 513/741-8968. 
July 22-August 10 Rocky Mountain Institute of Software Engi¬ 
neering. Colorado Springs and Aspen. CO: ” 1985 Summer Tuto¬ 
rial Program”. Contact: RMISE, P.O. Box 3521, Boulder. CO 

80303. 303/499-4782. 
July 24-26 Computer Technology Group, London: “Advanced C 
Programming Under UNIX”. Contact: Computer Technology 
Group. 310 S. Michigan Ave., Chicago. IL 60604. 800/323-UNIX. 

Please send announcements about training or events of in¬ 
terest to: UNIX Review Calendar. 500 Howard Street. San 
Francisco. CA 94105. Please include the sponsor, date, and 
location of event, address of contact, and relevant back- 

ground information. 
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Making UNIX Easier with TEN/PLUS 

Easier to Learn 

Get your users started on UNIX 

by teaching them the standard key¬ 

board commands and ten special com¬ 

mands. In the TEN/PLUS environment, 

that is enough to perform most common 

tasks and to invoke any application. As 

they gain experience, your users can em¬ 

ploy more powerful TEN/PLUS commands 

and all UNIX commands. 

Easier to Use 
The procedure for using TEN/PLUS is 

simple: point at data with a cursor and then 

use a TEN/PLUS command. If your users 

need some prompting, they can ask for a 

menu. If they are confused, they can ask 

fora HELP message. If they are processing 

several files, they can open a window on 

each file. 

Easier to Support 

The TEN/PLUS environment eliminates 

the errors your users make when different 

applications require different sets of com¬ 

mands. Designed around a ful 1-screen editor, 

TEN/PLUS allows users to manipulate all 

data with the text editing commands that 

they use most often. This means that users 

can use already familiar techniques to pro¬ 

cess both text and data. In addition, the 

TEN/PLUS system provides self-explana¬ 

tory error messages. 

Here’s another way to reduce support costs: 

adopt TEN/PLUS as a standard user envi¬ 

ronment on a variety of computers—from 

personal computers to mainframes. Then 

provide TEN/PLUS to all kinds of users: 

clerks, managers, and engineers. A common 

user environment means your computer 

staff will have fewer products to support. 

Easier to Network 
We’re porting the TEN/PLUS environment 

to most versions of UNIX and to VMS. 

We’ll help you port it to other systems. 

To link systems running our software, we’ re 

offering electronic messaging (INmail) and 

a network manager (INnet) as TEN/PLUS 

options. These packages are already a part 

ofIX/370, the IBM mainframe UNIX sys¬ 

tem, and are available as an option on 

PC/IX, the IBM UNIX system for PCs. 

Thus, your TEN/PLUS system can readily 

participate in a network with IX/370 and 

PC/IX. 

Easier to Expand 
We’re also offering a set of development 

tools that helps expand the TEN/PLUS 

environment. One kit provides your pro¬ 

grammers with utilities and languages for 

defining and using screen forms, a user- 

friendly interface to the C compiler, and 

subroutine libraries. Another kit provides 

forms design and programming capabilities 

for your end users. 

Call today for more information about the 

TEN/PLUS environment: (213) 453-UNIX. 

Software Tools for System Builders. 

INTERACTIVE 
SYSTEMS CORPORATION 

2401 Colorado Ave., 3rd Floor 

Santa Monica, CA 90404 

TWX 910-343-6255; Telex 18-2030 

Telephone (213) 453-UNIX 

TEN/PLUS. INmail. INnet. and INterm are trademarks of INTERACTIVE Systems Corporation. UNIX is a trademark of AT&T Bell Laboratories. 

IBM is a registered trademark of International Business Machines Corporation. VMS is a trademark of Digital Equipment Corporation 
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THE LAST 
WORD 

Letters to the Editor 

A IMIT TO PICK 

Dear UNIX REVIEW, 

I have just received my first is¬ 
sue of UNIX REVIEW and I have 

found it to be both stimulating and 

informative. 
I would also like to comment 

on Jack Cohen’s letter in the 

April, 1985 issue, because I think 
that understanding why some¬ 

thing fails is probably more impor¬ 
tant than noting the fact that it 
does fail—since it is then possible 
to avoid the same kind of error 

later. 
The application: 

pick * | rm 

tails because rm does not read the 
standard input in any implementa- 
tion with which I am familiar. Yet 
the above format does redirection 
of standard output to standard in¬ 
put. The rm utility expects filen¬ 
ames as arguments, which re¬ 
quires the second format. However, 

as printed in Mr. Cohen’s letter, it 
will not work correctly either be¬ 
cause the apostrophes result in rm 
getting a filename that looks like 
pick-space-asterisk. The proper 

character is the grave accent, 
which produces the desired action. 
The correct form is then: 

rm pick* 

which causes pick output to be giv¬ 
en to rm as arguments. 

Bob McGowan 

Sunnyvale. CA 

Many thanks for the observation, 

but I'm afraid that UNIX REVIEW 
will have to take the rap for not 
presenting the accents in the 
grave orientat ion. Chalk another 

one up to the joys of computer 
typesetting. Editor 

DIGGING INTO THE ARCHIVES 

Dear UNIX REVIEW, 

There is a regrettable error in 

the January 1985 /usr/lib depart¬ 
ment that deserves correction. In 

it. Jim Joyce writes that “HP-UX 
runs on top of BASIC for Hewlett- 
Packard ports.” This statement is 

entirely false. 
There are two series of I IP 9000 

machines which have distinct ori¬ 
gins and run HP-UX. The Series 
500 is based upon a proprietary 
32-bit multiprocessor piece of 
hardware and a proprietary operat¬ 

ing system with virtual memory, 
networking, and multiprocessing 
support. The Series 200 is based 
upon the Motorola 68000 family of 
processors and is a System III port. 

The newly introduced Hewlett- 
Packard Integral Personal Com¬ 
puter is also a System III port. 
HP-UX provides System III func¬ 
tionality and semantics with se¬ 

lected Berkeley and Hewlett-Pack¬ 
ard extensions. 

Both HP 9000 machines offer to¬ 
tally separate standalone Basic 
workstation products. In addition, 

the Series 200 offers a Pascal 
workstation product. In no way 
whatsoever does HP-UX on either 
machine run “on top of” the Basic 
workstation product. 

Bruce P. Rodean 
Hewlett-Packard Company 
Ft. Collins System Division 

Ft. Collins, CO 

TO GOTO OR NOT TO GOTO 

Dear UNIX REVIEW, 

I was shocked to see within the C 
Advisor (March, 1985) a passion¬ 
ate defense of the goto statement. 

While Mr. Tuthill pleads for a mul¬ 

tilevel break command in order to 
permit more structured code, he 
then proceeds to extoll the virtues 
of the goto statement in error han¬ 

dling. I have extracted a fragment 
of his exemplary code [listed in Fig¬ 
ure 1], having changed it only to 
put the *; I’ characters into posi¬ 
tions more reasonable for the 
example. 

This code is intended to demon¬ 
strate the difficulty in dealing with 
abnormal input without using the 
goto statement. Mr. Tuthill then 
provides an accompanying exam¬ 

ple of “so-called structured code’* 
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name: 
fputsO'Your name please: ",stdout); 
ifC!fgets(si,sizeof(si),stdin)) 

exit(1); 
if(*s1 == •\n') 

goto name; 
for(c=s1;*c != '\n'; C++) 

if(!isalpha(*c) && Usokname(*c)) 

fputsO' invalid characters\n", stdout); 
goto name; 
> 

Figure 1 — An example of Rill Tuthill’s goto transgressions. 

for(answered=FALSE; !answered;) 
t 
fputsO'Your name please: ",stdout); 
ifC!fgets(si,sizeof(si),stdin)) 

exit(1) 
for(c=s1;*c != 

if(!isa 
\n'; c++,answered++) 

lpha(*c) && !isokname(*c)) 
{ 
fputsO' invalid charactersW, stdout); 
answered= FALSE; 
break; 
> 

Figure 2 — An example of the virtues of structured code. 

that is so poorly written that it gen¬ 
erates longer and slower object. He 
argues that attempting to add 
structure results in inefficiencies. 

The fragment [listed in Figure 2] 
is comparable in function to the 
fragment [in Figure 1) and is, in 
fact, structured. This fragment 
produces assembly code on a PDP- 
11 that is four statements longer 
than the fragment [in Figure 1 ] but 
performs as efficiently as the code 
generated by Mr. Tuthill’s example. 
The resulting object modules are 
comparable in size. It may be of in¬ 
terest to note that the code generat¬ 
ed by the break statement is identi¬ 
cal to the code generated by the 
goto statement, some of the com¬ 
pare operations were not present, 

and the additional code consists of 
the moderately efficient instruc¬ 
tions increment and test (inc and 
tst). In my estimation, the struc¬ 
tured code is more lucid as well. 

Mr. Tuthill avoids the funda¬ 
mental issues surrounding the 
goto statement. Those issues are: 

1) The goto statement makes it 
easier to induce bugs into 
code. 

2) Use of the goto statement is 
an expedient that relieves the 
programmer of the need to 
understand the actual prob¬ 
lem at hand. 

Induced bugs typically occur 
when code is added to the “gone to“ 

segment of the program. Since 
there is no indication in the code 
fragment being “gone to“ concern¬ 
ing where the program may have 
come from, it is both possible and 
common to introduce unwanted 
side effects for one or more paths. 

The issue of expediency is of 
much more concern to me, howev¬ 
er. The purpose of the exemplary 
code fragment is to ask the ques¬ 
tion until it has been answered 
properly by the user. The manner 
in which it was originally coded, 
however, would suggest that the 
purpose is to reject incorrect an¬ 
swers. Admittedly, there is little 
functional difference in the exam¬ 
ple: however, in more complex cod¬ 
ing situations, there is often a sub¬ 
stantial difference between the two 
forms of the issue. 

By structuring the code, a pro¬ 
grammer is virtually forced to con¬ 
sider the actual issues rather than 
the one that first comes to mind. In 
my experience, the chronically 
good code is separated from the 
chronically bad code by whether 
the programmer was thinking 
about the real issues or not. The 
density of go to statements per 
pound of code has historically 
shown itself to be an accurate 
indicator of the programmer’s 
thinking. 

In all fairness to Donald Knuth, 
it would appear that he has not 
brought the controversy to an end. 
It would also be unfair to character¬ 
ize Mr. Knuth as an apologist or 
advocate of the go to statement. I 
suspect that Mr. Knuth would like 
to see languages in which the con¬ 
struct is not necessary, while Mr. 
Dijkstra would prefer that pro¬ 
grammers simply delete it from 
their lexicon. I see no functional 
difference between the two 
positions, only differences of 
perspective. 

John Cornelius 
Western Scientific 

San Diego. CA 
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//include <stdio.h> 
//include <ctype.h> 
//define isNchar(c) (isalpha(c)||<(c)==' ')||(Cc)==,-f)||((c)=='#')||((<:)='.')) 
//define isPchar(c) (isdigit(c) j| ((c) == 

mainO /★ getname - validate user's name and phone number ★/ 
< 

char nameCBUFSIZ/23; 
char phoneCBUFSIZ/2]; 
char ★ lastc; /★ last valid character in name */ 
int length = 0; 

do < 
fputsC'Your name please: ", stdout ); 
if (!fgets(name, sizeof(name), stdin )) 

exit(1); 

/* check for valid name */ 
for (lastc=name;((★lastc)• = *\n•) && isNchar(*lastc);lastc++) < 
> 

if ( (★lastc) '= '\n' ) { 
fputsC invalid characters^", stdout ); 

> 

> while ((★name == '\n') || (*lastc != '\n' )); 

do { 
fputsC'Your phone number: ", stdout ); 
if ( 1fgets(phone, sizeof(phone),stdin ) ) 

exit (1); 

/★ check for valid phone number ★/ 
for (lastc=phone; ((*lastc)|=,\n') && isPchar(*lastc); lastc++) { 

if ( isdigit(*lastc) ) 
length++; 

> 
if ( (★lastc) != '\n* ) { 

fputsC invalid number (digits and -)\n",stdout ); 

> 
else if ( (length |=: 7) && (length != 10) ) t 

fputsC incorrect length (7 or 10)\n",stdout ); 
length = 0; 

> 

> while (( *lastc '= '\n' ) || (length == 0) ); 

printf("\nName:\t%s", name ); 
printf("Phone:\t%s", phone ); 

> 

Figure 3 — A transformed version of C Advisor code—sans gotos. 

Dear UNIX REVIEW, 
In a recent column (C Advisor, 

March 1985), Bill Tuthill presents 
an example program using several 
goto statements and then claims, 
“transforming this into a program 
without gotos requires two extra 
Boolean variables, at least four ex¬ 
tra initializations, and at least four 
extra comparisons." Mr. Tuthill 
should learn to program without 
using gotos before making such 
statements. It is, in fact, easy and 
natural to transform his example 
into a structured version that is 
both clear and that costs no extra 
variables or initializations. [An ex¬ 
ample is shown in Figure 3.] 

The structured version requires 

four extra comparisons, and the 
object file is 28 bytes longer than 
Mr. Tuthill’s version, using the 
4.2BSD C compiler. But I believe 
that the benefits of structured pro¬ 
gramming are well worth this 
small cost. 

I have frequently found that 
st ructured programming forces me 
to understand algorithms better. 
P'or example, the while statement 
at the end of the name input loop 
clearly indicates that the loop will 
repeat as long as either a zero- 
length string or an invalid string is 
input. These conditions are not as 
clear in Mr. Tuthill’s code, where 
the reader must search the entire 
distance between the two labels to 

find all occurrences of the com¬ 
mand goto name”. In fact, the la¬ 
bels can be jumped to from any¬ 
where within the procedure. 

Given its benefits, structured 
code should be used as much as 
possible, especially to write large 
programs. Once a program has 
been written, it should be thor¬ 
oughly analyzed to find bottlenecks 
that justify the use of non-struc- 
tured programming techniques. 
Such code should be especially 
well documented and as short as 
possible. 

George Entenman 
Microelectronics Center 

of North Carolina 
Research Triangle Park, NC 
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le UNIX Operating System 
Exposition & Conference 

UNIX EXPO will once again serve as the 
proven business and learning opportunity for 
professionals seeking to keep pace with the 
expanding UNIX universe. Join with thousands 
of your colleagues from around the world who 

advantage of the best UNIX has to offer: 

leading suppliers of UNIX-based hardware, 
software and services. 
• A multi-dimensional tutorial program 
addressing current technical topics and taught 
by the finest instructors in the industry. 

An expanded conference program focusing 
on issues vital to the computer professional 

THE PROVEN UNIX MARKETPLACE1 

Return the coupon for the details on all aspects of UNIX EXPO. 

□ I am interested in attending UNIX EXPO 
□ I am interested in exhibiting at UNIX EXPO 

Name _ 

Company 

Address . 

7 

' N 

Return to: National Expositions Co.. Inc. 
'UNIX™ IS A REGISTERED TRADEMARK OF BELL LABS UNIX EXPO IS NOT AFFILIATED WITH BELL LABS 14 West 40th S,reet’ New York' N Y- 10018 

(212)391-9111 • Telex 135401 DIMCOMM 

Circle IMo. 2 on Inquiry Card 
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Only Microware's OS-9 
Operating 

the Entire 
System Covers 

68000 Spectrum 
A ICROWARE’S OS-9 

UNIX 

ROM-BASED 
CONTROL 
SYSTEMS 

FLOPPY-DISK BASED 
PERSONAL 

COMPUTERS 

DISK-BASED 
INDUSTRIAL 

SYSTEMS 
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COMPUTERS DEVELOPMEF 

SMALL SYSTEMS 

OFTWARE SINGLE USER MEDIUM-SCALE 
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URGE SYSTEMS 

lardware 
OS-9, the 
0 systems 
head and 

complexity. 
OS-9 is versatile, inexpensive, and delivers c Jtstanding 

performance on any size system. The OS-9 fJ.ecutive is 
much smaller and far more ef¬ 
ficient than Unix because it's 
written in fast, compact as¬ 
sembly language, making it 
ideal for critical real-time ap¬ 
plications. OS-9 can run on 
a broad range of 8 to 32 bit 
systems based on the 68000 
or 6809 family MPUs from 
ROM-based industrial con¬ 
trollers up to large multiuser 
systems. 

OS-9'S OUTSTANDING 
C COMPILER IS 

YOUR BRIDGE TO UNIX 
Microwares C compiler tech¬ 

nology is another OS-9 advantage. The compiler produces 
extremely fast, compact, and ROMable code. You can easily 
develop and port system or application software back and 
forth to standard Unix systems. Cross-compiler versions for 

VAX and PDP-11 make coordinated Unix/OS-9 software 
development a pleasure. 

SUPPORT FOR MODULAR SOFTWARE 
- AN OS-9 EXCLUSIVE 

Comprehensive support for modular software puts OS-9 
a generation ahead of other operating systems. It multiplies 
programmer productivity and memory efficiency. Applica¬ 

tion software can be built 
from individually testable 
software modules including 
standard "library" modules. 
The modular structure lets 
you customize and recon¬ 
figure OS-9 for specific hard¬ 
ware easily and quickly. 

A SYSTEM WITH 
A PROVEN 

TRACK RECORD 
Once an underground 

classic, OS-9 is now a solid 
hit. Since 1980 OS-9 has 
been ported to over a hun¬ 
dred 6809 and 68000 

systems under license to some of the biggest names in the 
business. OS-9 has been imbedded in numerous consumer, 
industrial, and OEM products, and is supported by many 
independent software suppliers. 

Is complicated software and expensive 
keeping you back from Unix? Look into 
operating system from Microware that gives 680( 
a Unix-style environment with much less ovc 

Key OS-9 Features At A Glance 
• Compact (16K) ROMable executive written in assembly 

language 
• User “shell” and complete utility set written in C 
• C-source code level compatibility with Unix 
• Full Multitasking/multiuser capabilities 
• Modular design - extremely easy to adapt, modify, or 

expand 
• Unix-type tree structured file system 
• Rugged “crash-proof” file structure with record locking 
• Works well with floppy disk or ROM-based systems 
• Uses hardware or software memory management 
• High performance C, Pascal, Basic and Cobol compilers 

0S-9 
MICROWARE SYSTEMS CORPORATION 
1866 NW 114th Street 
Des Moines, Iowa 50322 
Phone 515-224-1929 
Telex 910-520-2535 

Microware Japan, Ltd 
3-8-9 Baraki, Ichikawa City 
Chiba 272-01, Japan 
Phone 0473(28)4493 
Telex 299-3122 

OS-9 is a trademark of Microware and Motorola. Unix is a trademark of Bell Labs. See US at NCC ’85, Booth #1444 
Circle No. 12 on Inquiry Card 


