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Unify 

FUST! 
In one independent competition 
after another, UNIFY has proved 
itself the fastest UNIX data base 
management system. No wonder it’s 
been selected by more computer 
manufacturers than all other UNIX 
data bases combined. 

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

Fully menu-driven design. 

A powerful screen handling pack¬ 
age that helps you format screens 
quickly, with no coding required. 

Raw I/O, that lets you bypass the 
UNIX file system for up to 40% faster 
performance in large data bases. 

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

Industry standard IBM SQL query 
language, plus our powerful report 
writer, for easy access by end-users. 

Ninety subroutines for advanced 
program development... the most 
complete package of its kind. 

UNIFY’s integrated design links 
program modules like screens, query 
language and report writer to help 
you quickly create complete, friendly, 
easily expandable applications. 

Horsepower for the long run. 
Unlike other data bases, UNIFY 
won’t slow down under the weight of 
additional data or multiple users. It’s 
built with the power to support new 
features later. 

Judge for yourself. Send for 
our 300-page tutorial and 500-page 
reference manual—yours for 
only $95—that show you how to 
build virtually any application. 
Con tact UNIFY, Dept. MMS-11, 
4000 Kruse Way Place, Bldg. 
Two, Suite #255, Lake Oswego, 
OR 97034, (503) 635-6265, 
TELEX 469220. 

uniFy* 
THE PREFERRED DBMS. 

Please circle Ad No. 108 on inquiry card. 



You can receive an informative in-depth analysis of leading-edge software industry 
trends and the UNIX* System Market with 

Featuring: 

Competitive Strategies 
Market Analysis 
New Product Reviews 
Interviews 
Benchmarks 

"The Yates Perspective contains 
provocative and highly original 

research with no me-too analysis" 

Otis Wilson, Manager of Software 
Sales and Marketing 

AT&T Technology Systems 

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

Karan Kauppila, President 
Handle Corporation 

Published by Yates Ventures, The Yates Perspective is a monthly newsletter on the soft¬ 
ware market. With this SPECIAL OFFER you can subscribe to The Yates Perspective tor 
a reduced rate of $349.00 per year. That's $101.00 off our regular subscription price. 

* UNIX is a trademark of AT&T Bell Laboratories 
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I \ / ow, from the same people who brought you 
I \ I the industry-leading price/performance 
/ V champion 3300-Series supermicro comes a 
totally new dimension in high performance machines— 
the Contel-Codata 3400-Series. We’ve designed the 
3400-Series specifically for the OEM marketplace and 
proudly bring you more versatility, dependability, and 
expandability than any other manufacturer. It’s the 
Codata Difference and another major improvement in 
OEM microcomputers. 

Whether your application is scientific or desktop, 
whether you need a graphics engine or a free-standing 
floor model, the Codata 3400-Series gives you the 
industry’s broadest range of capabilities. 

3400-Series features include 8-megabyte RAM 
addressability, expanded mass storage with 12,47, 
84,168 or 320-megabytes of high-speed Winchester 

efficiency, 9-track 800/1600 BPI magnetic tape, hard¬ 
ware floating point accelerator for Fortran/Pascal, 
Ethernet LAN, and, of course, the M68000 running the 
Contel-Codata autoconfigurating UNIX,U operating 
system. All 3400-Series systems are based on 
Multibus™ architecture giving you nearly unlimited 
versatility of applications. 

Let Contel-Codata put you on the fast track! Test 
drive the 3400-Series supermicros TODAY. For details 
contact us at: CODATA SYSTEMS CORPORATION, 
285 N. Wolfe Road, Sunnyvale, CA 94086,408/735- 
1744,1-800-521-6543. Telex 172869 CODATA SUVL. 
In Europe, CONTEL-CODATA, 250 Avenue Louise, 
Box 101,1050 Brussels, Belgium. Telex 65942 CADO-B 
MULTIBUS is a trademark of Intel Corp. UNIX is a trademark of AT&T Labs 
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PC works. 
The Right Connection. 

With Touchstone’s PCworks™ 
software it’s easy to connect industry- 
standard PCs to a variety of other 
computers and information services. 
Now previously isolated PCs can 
share information with other com¬ 
puter systems. 

It's So Simple 
Just load the PCworks program 

into your PC, plug in a standard cable 
or telephone line, and your PCs are 
ready for work as part of a network. 
PCworks will do the rest — dial the 
right numbers, log onto another 
computer, and start a program. When 
you want your PC as a PC, no prob¬ 
lem. PCworks uses the MS-DOS™ 
operating system, and will run with 
all your favorite PC programs. 

PCworks and UniHost 
A UNIX Software Connection. 
PCworks in combination with 

Touchstone’s UniHost™ software 

provides a special connection from 
your PC to over 50 kinds of UNIX™ 
computers. With the PCworks/ 
UniHost combination the UNIX (or 
Xenix™) system acts as a network 
manager, allowing PCs and UNIX sys¬ 
tem users to communicate with 
each other as well as take advantage 
of more powerful UNIX system 
hardware and software. 

Now PCs can share electronic mail, 
exchange all types of files, and use 
the UNIX system disk and printer. 

THE CONNECTABLES": 
FAMILY OF COMMUNICATION SOFTWARE PACKAGES. 

Move a spreadsheet from your PC to 
the UNIX system. Transfer a text file 
from the UNIX system to your PC for 
editing. Print the file later on the 
UNIX system printer, or use the UNIX 
system disk for backup. 

The Connectables Software 
from Touchstone. 

The Connectables™ family of 
communication software packages 
from Touchstone offers a simple 
solution to networking problems. 
Look for MacLine™ the newest mem¬ 
ber of the family, which provides 
connections to PCworks and UniHost 
for Macintosh™ computers. 

Software Corporation 
909 Electric Avenue, Suite 207. Seal Beach, 

California 90740 213/598-7746 

PCworks. UniHost. MacLine. and The Connectables are trademarks of Touchstone Software Corporation • UNIX is a trademark of AT&T Bell Laboratories • MS-DOS and Xenix are trademarks of Microsoft Corporation 
• Macintosh is a trademark of Apple Computer. Inc. The Tinkertoy designs are used under exclusive license. C1984 CBS. Inc. Copyright O1984 Touchstone Software Corporation. 
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FROM THE PUBLISHER’S DESK 

That portentous year draws to a close. Having 
survived 12 rather mundane months, it’s 
unlikely that we will fall under the spell of Or- 

m well’s desperate visions in the future. Our in¬ 
dustry, however, is in the midst of a battle between the light and the 
dark worthy of such myth-laden battlefields as Oceania, Kurukshetra, or 
the OK corral. 

The guys with the white hats: AT&T, DEC, HP, DG, the Bunch (in yet 
another incarnation), and hosts of Silicon Valley upstarts. In varying 
degrees they endorse the standards movement. They base their prod¬ 
ucts on a nonproprietary software environment, the Unix system. They 
are also casting about in numerous directions to find universal solutions to 
the common problems of networks, file structure, and so forth. 

The guys with the black hats: IBM, Apple, and their followers. Even 
at this late date they hope to promulgate proprietary and noncompatible 
operating systems, networks, and protocols like VM, SNA, AppleNet, and 
so on. Because these idiosyncratic products are available only from a 
single vendor, the user who purchases these solutions is at the vendor’s 
mercy for software and hardware selection, pricing policies, support, and 
upgrade paths. 

I don’t mean to mislead anyone. Neither camp is noticeably 
philanthropic; both sides have adopted positions that they hope will make 
scads of money. It just so happens that the guys holding up the Unix 
system banner have found the only chink in Big Blue’s armor: Users are 
hopping mad about “planned obsolescence” that requires junking 
hundreds of thousands of dollars of hardware, software, and human train¬ 
ing every time their favorite manufacturer announces a new, improved 
line of computers. Remember the System 38 debacle and the RPG 

massacres? 
AT&T et al. have discovered in the Unix system the great equalizer. 

By offering a relatively hardware-independent software environment, the 
good guys are loosening the shackles of forced loyalty. These new¬ 
comers hope to open doors once-closed because no user dared to switch 
vendors. Many analysts fear, however, that these do-gooders risk plung¬ 
ing the industry into a no-holds barred bloodbath as hardware becomes a 
commodity, sold solely based on price/performance and brand-name 
recognition. (Ironically, some startup companies who first supported 
the Unix system may be the first to shake out in the emerging fierce 
competition.) 

Users can only gain. As hardware dependence recedes as a pur¬ 
chase issue, substantive concerns will re-emerge: support, supplier relia¬ 
bility and stability, and, yes, price/performance. No matter what happens 
to the survival rate of our industry, it seems highly unlikely that users will 
ever knowingly walk back into the dungeons of vendor-dependence. The 
guys in the black hats had better take heed. 

The year is over. The lines are drawn. The battle has just begun. 

John M. Knapp 
Publisher 
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Try it Risk FREE — the first AT&T-licensed UNIX 
implementation for the IBM PC/XT. Shipping since 
August 1983, Venix/86 is the popular choice among 
knowledgeable UNIX users and developers. Here’s 

Multi-User Capability... 

Share the same PC, disk, and printer with up to 
three users! Simply plug in a CRT and run. 

Multi-Tasking... 
Edit a file, print a report, run a spelling check, 
format a diskette.. .all at the same time. 

Berkeley Enhancements... 
Including vi, termcap, more and the c shell. 

Real-Time Extensions... 

With semaphores, raw and asynchronous I/O, 
priority, shared data, I/O page addressing. 

Quad-Screen Windowing... 
Featuring four unique and powerful windows. 

MS-DOS Partitioning... 

Keep your DOS files and programs! 

Lean and Clean... 

192K RAM, 3 5 Mbytes on disk. Proven reliability. 

Applications... 

Networking, word processors, database managers, 
spreadsheets, menu interfaces. 

One Source with Unisource... 
Unisource is the leading publisher and devel¬ 
oper of UNIX software for the IBM PC/XT 
and compatibles, DEC Professional 350, 
Rainbow, Micro-11, PDP-11, VAX series, 
and NCR computers. All our packages are 
fully documented and supported by our 
800 user hotline. Call for a complete 
information kit or to arrange your 30-day 
Risk FREE Trial of Venix/86. Unisource 
Software Corp. Department 4106 
71 Bent St., Cambridge, MA 02141. 
Telex 92-1401 /COMPUMART CAM 

CALL 617-491-1264 

Getting UNIX Software 
Down to Business 

•UNIX Is a trademark of AT&T Technologies, Inc. 

Venlx/86 implementation by VenturCom, Inc. 

WE DRESSED OUR 
UNIX* SOFTWARE FOR 

YOUR IBM PC/XT 



TRENDS 

EDITOR’S CONSOLE 

Gone forever are the days 
when understanding com¬ 
munications meant knowing 

hh how to use a telephone. 
Today, the word “communi¬ 

cations” has become a generic label 
for a broad spectrum of often dis¬ 
tinct technologies, from telephones 
to local-area networks, mobile 
radios, data communications, sat¬ 
ellites, and beyond. 

In my mind, however, the sim¬ 
plicity of the word does not ade¬ 
quately define the array of products 
and services currently available, nor 
does it represent the depth or com¬ 
plexities of today’s communications 
technologies. 

Moreover, the once seemingly 
insurmountable barriers between 
the communications and data pro¬ 
cessing industries came crashing 
down this past January 1, leaving 
AT&T and IBM as new-found rivals 
eagerly looking to take a bite out of 
each other’s markets. 

In an attempt to shed some 
light on this confusing jumble, our 
lead article this month, “Watson 
Come Here; I Need You,” offers a 
clear and concise history and expla¬ 
nation of the state of most of today’s 
major communications technologies. 
It also examines how AT&T will 
combine its communications ex¬ 
pertise with its vaunted Unix system 
in its bid to become a kingpin of the 
emerging information age. 

The battle is not over yet. In 
fact, with IBM’s recent introduction 
of the PC/AT, which will offer a Xenix 
operating system option sometime 
in the first quarter of next year, Big 
Blue has begun to make a serious 
move into AT&T’s home court advan¬ 
tage. Omri Serlin, our Inside Edge 
columnist, offers the first of a two- 
part, in-depth look at who won and 
who lost with the debut of the PC/AT. 
The series will conclude next 
month. 

No magazine devoted to the 
Unix system marketplace could 
rightly say it had fairly addressed the 
topic of communications without an 
article on Usenet, a semi-under- 
ground network that links Unix sys¬ 
tem users worldwide. Eric Fair of 
Dual Microsystems takes a look at 
this phenomenon, as well as uucp, 
the Unix system to Unix system 
communications program. 

Elsewhere in this issue, author 
Steve Auditore recounts a “Tale of 
Software Woods,” a satirical and in¬ 
formative look at why so many of the 
once high and mighty microcom¬ 
puter software companies have been 
falling by the wayside this past sum¬ 
mer. Then Dave Small, president of 
Scientific Placement, takes a look at 
“Unix Types.” We all know that 
people involved in the Unix system 
market are unusual, but can you tell 
which of the four types you are? 

Also this month Bruce Mackin- 
lay takes a look at UX-BASIC, a BASIC 

programming language for Unix sys¬ 
tems that AT&T has recently li¬ 

censed for re-marketing here in the 
U.S. What’s that you say? BASIC for 
the Unix systems environment! 
Sounds like heresy, you say. 
Maybe, and maybe not. Read on. 

We pick up again with our ac¬ 
counting series reviews; this month 
William J. Donnelly takes a look at 
Computer Cognition’s Acuity Series. 

Have you ever wondered what 
the most popular Unix system-based 
hardware and software products 
are? Or did you ever need to know 
exactly how many Unix systems 
were shipped each month? Well, 
look no further. The inimitable Jean 
Yates, president of Yates Ventures, 
and colleague Peter Marvit present 
this month the first ever Yates 
Ventures’ Market Index. They take 
a look at what products buyers are 
purchasing and in what quantities. 

Once again, our Editor Emer¬ 
itus, Dr. Rebecca Thomas, has re¬ 
quested that any interested parties 
submit useful software tool pro¬ 
grams. Accepted submissions will 
be used as part of her C Tutorial 
series in upcoming issues. Guide¬ 
lines for submissions are available in 
Vol. 1, No. 4. Submissions to Dr. 
Thomas may be mailed to our main 
editorial office. □ 

Philip J. Gill 
Executive Editor 

VOLUME 1, NUMBER 7 1984 UNIX/WORLD 9 



DIGITAL’S 
supermkro 

FAMILY 
GIVES YOU 

THE COMPETITIVE 
ADVANTAGE: 

GROWTH. 
To give your OEM business 

the maximum opportunity for 

growth, you can't focus on just 

one thing. Such as I/O speed at 

the expense of peripheral sup¬ 

port. Or expansion capacity 

without software flexibility. You 

need to consider everything: 

processor speed, system 

expansion, economy, reliabil¬ 

ity, software and networking 

capabilities. 

The decision is really very 

simple. If you want systems 

that can support your growth, 

choose Digital’s supermicro 
family. You’ll have the high 

performance 16- and 32-bit 

systems you need today. Plus 
INTRODUCING THE MICROPDP-11/73. 

MicroVAX 

the ability togrow your systems 

and add functionality when 

your needs expand tomorrow. 

And you’ll have Digital’s world¬ 

wide support network behind 

you every step of the way. 

Whether you're an OEM or 

an end user, you simply can’t 

find a better solution for 

your success. 

MICRO PDP-11/73, 
THE 16-BIT SYSTEM 
WITH A 15 MHZ CHIP 

Our MicroPDP-11/73'“ 
system is based on our 

15-megahertz J-11'" chip. 

On-chip floating point and 

instruction pre-fetch increase 

© Digital Equipment Corporation 1984 Digital, the Digital logo. MicroPDP-11/73.J-11. Q-bus, MicroPDP-11/23, MicroVAX, DIBOL. VAX, MicroVMS, VMS, PDP-11. VAXELN, MicroPower Pascal, ULTRlX.and DECnet 
are trademarks of Digital Equipment Corporation. UNIX is a trademark of AT&T Bell Laboratories SNA is a trademark of International Business Machines Corporation, 



system throughput. An 8 Kbyte 

cache keeps frequently used 

instructions resident for fast 

access. And the system’s 

Q-bus'“ speeds data between 

peripherals and processor at 

a 3.2 million byte per second 

block transfer rate. 

The MicroPDP-11/73 sys¬ 

tem provides the expansion 

capacity you need for your 

OEM solutions. It supports a 31 

million byte internal Winches¬ 

ter disk and can support as 

many as 13 terminals or de¬ 

vices. Memory is expandable 

to 4 million bytes. Storage 

options include a 26 million 

byte fixed/26 million byte 

removable disk drive, 

dual 400 Kbyte diskette 

drive and 60 million byte 

streaming tape cartridge 

for disk backup. 

Like all Digital’s super¬ 

micros, the MicroPDP-11 /73 

system is designed to fit on a 

desk. Under it. Or in a com¬ 

puter cabinet. 

MICROPDP-11/23, 
THE LOW COST, 
HIGH RELIABILITY 
SOLUTION._ 

For proven performance 

and a low cost entry to our 

supermicro family, you can 

choose the MicroPDP-11/23™ 
system. It’s completely soft¬ 

ware compatible with the 

MicroPDP-11/73 system, and 

can support up to six terminals 

or devices. Memory and stor¬ 

age options, as well as pack¬ 

aging, networking options and 

peripheral support are the 

same. This lets you expand the 

range of your OEM product 

offerings without extra devel¬ 

opment effort. 

microvaZ 
YOUR BRIDGE TO 
32-BIT CAPACITY. 

When you need the 

address capacity and func¬ 

tionality of a virtual memory 

32-bit system, our supermicro 

family can take you there. Our 

32-bit MicroVAX™ systems 

maintain compatibility with our 

16-bit MicroPDP- 

11/23 and MicroPDP 

11/73 systems in 

bus structure, 

peripheral support, languages 

(FORTRAN, DIBOL™, BASIC 

and Pascal), communications 

options and packaging. This 

makes the transition between 

16- and 32- bit functionality 

logical and straightforward 

because you can keep all 

the peripherals you’ve 

already configured in your 

OEM products. 

And once you've madethe 

switch to MicroVAX sys¬ 

tems, you can keep on 

growing throughout our 

popular VAX™ 
family of sys¬ 

tems. Our Micro 

VMS™ operating 

system is our power¬ 

ful VMS™ operating 

system for MicroVAX systems. 

RICH SOFTWARE 
ENVIRONMENTS MEAN 
FASTER DEVELOPMENT. 

When you choose Digital’s 

supermicro family for your 

OEM products, you'll have the 

tools you need to get to market 

faster. MicroPDP-11/23and 

MicroPDP-11/73 systems offer 

a choice of seven different 

operating environments 

(including Digital’s enhanced 

UNIX™ software). For realtime 

and multiuser applications. 

And you’ll have the entire heri¬ 

tage of PDP-11 ™ software at 

your disposal -including tools 

for development in advanced 

languages such as C and Pas¬ 

cal. So you’ll have numerous 

high level languages. Powerful 

development and debugging 

tools. File, screen and periph¬ 

eral management utilities. 

And a choice of over 2,000 

applications. 

Or you can use your VAX 

systems to develop dedi¬ 

cated Pascal-based 

realtime applications that 

you can download to 

distributed MicroVAX or 

MicroPDP-11 target systems. 

MicroVAX systems provide 

dedicated Pascal execution 

through VAXELN™ soft¬ 

ware; MicroPDP-11/23 and 

MicroPDP-11/73 systems pro¬ 

vide this capability through 

MicroPower/Pascal™ software. 

And you can download your 

developed applications 

through PROMs, disks or com¬ 

munications links. Your options 

are never limited with Digital 

ULTRIX, DIGITAL'S ENHANCED UNIX 
FOR 16 AND 32 BIT SYSTEMS._ 

You can develop UNIX-based applications with our super¬ 
micro family because all our systems support ULTRIX ™ soft¬ 
ware, our implementation of the UNIX operating system. 16-bit 
ULTRIX-11 software is an enhanced superset of Version 7 of the 
UNIX operating system, with the Berkeley 3.7 full screen editor, 
large program user overlay scheme and a file system debugger. 
A C compiler as well as Assembler and FORTRAN languages 
are supported. 

Best of all, the applications you develop with ULTRIX soft¬ 
ware can be applied to our entire line of 16- and 32-bit hard¬ 
ware. Including all our supermicros. And all our 32-bit VAX 
computers. This means that you can expand your reach from a 
single MicroPDP-11/23 system to large VAX systems support¬ 
ing many users and massive databases. 

as your OEM partner. 

DECNETSOFTWARE 
LETS YOU GO 
WHERE YOUR CLIENTS 
NEED YOU._ 

Our supermicros are engi¬ 

neered for superior standalone 

performance. But their value 

extends far beyond stand¬ 

alone applications because all 

our systems can participate in 

local and wide area networks 

through DECnet™ software. 

You can share files and proc¬ 

essing resources with other 

computers from Digital over 

Ethernet, leased lines or 

packet switched wide area 

networks. You can communi¬ 

cate with other vendors' sys¬ 

tems, too, via standard or 

SNA™ protocols. With our 

networking capabilities, there 

are no boundaries to your 

computing growth. 

besTenginured 
MEANS ENGINEERED 
TOAPLAN. 

Digital’s MicroPDP-11/23, 
MicroPDP-11/73 and MicroVAX 

systems, like all Digital hard¬ 

ware and software products, 

are engineered to conform to 

an overall computing strategy. 

This means our systems are 

engineered to work together 

easily and expand economi¬ 

cally. Only Digital provides you 

with a single, integrated com¬ 

puting strategy, from chips to 

32-bit VAX systems, and direct 

from desktop to data center. 

If you believe that your com¬ 

pany could benefit from our very 

growth-oriented supermicro 

family, contact your nearest 

Digital sales office. Or call us toll 

free by dialing: 1-800-DIGITAL 
and ask for extension 230. 

THE BEST ENGINEERED 
COMPUTERS 
IN THE WORLD. 

ta D 
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YATES VENTURES’ MARKET INDEX 

The end of 1984 heralds steady but unspectacular growth for Unix sys¬ 
tems. Tandy, DEC, Altos, and Fortune dominated 1984 as they 

dominated 1983. NCR and Sun are rising stars, while many small vendors 
slipped off our forecasts altogether as they discontinued products 
or ceased business. 

AT&T and IBM are the rising stars of this forecast. Although IBM views 
the Unix system as a secondary offering at best, PC/IX is selling, and Xenix 
for the PC/AT should take off well in 1985. After a slow start, the 3B2 is 
gaining popularity with system integrators and VARs. Convergent Technolo¬ 
gies’ OEMs should start shipping in larger quantity in 1985, perhaps making 
our top 10 list by mid-year. 

HARDWARE: TOP 10 INSTALLATIONS SOFTWARE: TOP 5 INSTALLATIONS 

Tandy Model 16 31,000 Multiplan Microsoft 
DEC PDH (all models) 20,000 Informix Relational Database Systems 
Altos 586 15,000 Ultracalc Olympus Software 
Fortune 32:16 14,000 Horizon WP Horizon Software 
NCR Tower 1632 6,000 Unify DBMS Unify Corp. 
AT&T 3B2 5,000 

Sun Workstation (all models) 4,000 

dec VAX (all models) 4,000 

Paradyne 8400 4,000 

Onyx C8002 3,000 

Yates Ventures’polls computer manufacturers monthly for their ship rates and 

cross-checks the data with operating system and other suppliers. Systems are 

categorized by price point, market, and distribution channel. European and 

Japanese ship rates are collected quarterly. 

MONTHLY SHIP RATE 1984 

19,000 

15,000 14,000 16,000 16,000 17,000 17,500 14,000 15,500 19,000 18,000 19,000 16,000 
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YOU CAN'T 
PREDICT 

THE FUTURE. 

BUT 
YOU CAN BE 
PREPARED 

FOR IT. 



WITH 

THE FIRST DATABASE SOFTWARE 
FOR UNIX AND MS-DOS. 



Now OEMs and systems integrators 
can sleep better at night. Because one 
company has taken the woriy out of buying 
the right software. 

RDS. 
The company that produces a family 

of database software designed to take on 
the future. 

Incompatibility is a thing of the past. 
INFORMIX®and File-it!” are compatible 

with UNIX; MS“-DOS, PC-DOS; and PC/IX 
systems (over 60 micros and minis* at last 
count). 

INFORMIX is a true relational database 
system designed to take full advantage of the 
power of UNIX. It includes the most widely 
used report writer on the market. 

Then there's File-it! The first easy-to-use 
UNIX file manager. Together, they have 
the flexibility to accommodate novices and 
experts alike. 

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

Applications can also be moved from 
MS-DOS to UNIX and vice versa without 
having to rewrite the application. 

Simplify program development. 
RDS offers C-ISAM,™ the de facto standard 

ISAM for UNIX. It's a library of C subroutines 
with a B+-Tree based access method that stores, 
retrieves and modifies data from indexed 
files. It's embedded in INFORMIX and File-it! 
Or is available as a standalone product. 

Software good enough for AT&T. 
AT&T inventor of UNIX, has co-labeled 

INFORMIX, File-it! and C-ISAM to run on their 
full AT&T 3B Computer line (from micros 
to minis). 

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

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

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

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

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

*RDS products are available for the following systems: 

Altos 586, 986, 8600, 68000 
Apollo DN300 

AT&T 3B2, 3B5, 3B20, 

AT&T Personal Computer 

BBN C machine (all models) 

Bunker Ramo Aladdin 20 

Charles River Data Systems 

Universe 68 

Convergent Technologies 

Miniframe and Megaframe 

Corvus Systems Uniplex 

Cromemco System 1 

DEC 11/23, 11/34, 11/44, 

11/60, 11/70, VAX 11/730, 

11/750, 11/780 

Dual Systems System 83 

Fortune 32:16 

Forward Technology 320 

General Automation Zebra 

(all models) 

Hewlett Packard 150, 9000 
Series 200, 9000 Series 500 

IBM PC, PC-AT. PC-XT 

Intel System 86/380, 286/310 

Masscomp NC 500 

Momentum Hawk 32 

NCR Tower 

Onyx C8002, C8002A 

Pacific Micro Systems PM 200 

Perkin-Elmer 32 Series, 7350 

Pixel 100/AP, 80 Supermicro 

Plexus P/25, P/35, P/40, P/60 

Pyramid Technology 90X 

Radio Shack Model 16 

SCI Systems IN/ix 

Silicon Graphics IRIS 1400 

Visual Technology 2000 

Wicat Systems 

Zilog System 8000 

(all models) 

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

RELATIONAL 
DATABASE 
SYSTEMS, INC. 

2471 East Bayshore Road, Suite 600, Palo Alto, California 94303 
|415) 424-1300 TELEX 467687 

INFORMIX is a registered trademark of Relational Database Systems, Inc. RDS, File-it! and C-ISAM are trademarks of Relational Database Systems, Inc. UNIX is a trademark of AT& T Bell Laboratories. 

MS is a trademark of Microsoft and PC-DOS is a trademark of International Business Machines. 
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THE BATTLE 
THAT MAY 
NEVER HAPPEN 
BY PHILIP J. GILL 

There has been a lot of 
posing in the press (perhaps 
even too much) that bills a 

■mcominR confrontation be¬ 
tween giants IBM and AT&T in the 
Unix system marketplace based on 
the two companies’ currently whole¬ 
hearted support of Unix Systems III 
and V, respectively. In fact, this 
posturing has even gone so far that 
some have proclaimed Unix System 
III as “IBM’s System III.” 

It is quite understandable that 
these proclamations have been 
made in the press when one looks at 
the surface evidence presented by 
IBM thus far. All of IBM’s current 
Unix system ports are indeed based 
on System III. That includes both 
PC/IX for the IBM PC/XT and VM/IX for 
370-type mainframes, as well as the 
various Microsoft Xenix versions for 
the IBM Instruments Inc. CS9000 
and the new PC/AT. 

First of all, these statements 
declaring System III as IBM’s ignore 
the obvious historical fact that all 
Unix system versions have their 
roots at AT&T Bell Laboratories. To 
the new Unix system users, many of 
whom are not steeped in the history 
of the system, “IBM’s System III” is 
misleading. 

More important, however, is 
that executives at Interactive Sys¬ 
tems Corp. (ISC), which has so far 
performed two major Unix system 
ports for IBM (PC/IX and VM/IX), have 
assured us that they have recently 
begun work on a System V port as 
well. 

Why then, you might ask, are 

ON-LINE 

both PC/IX and VM/IX System III 
derivatives? The answer is quite 
simple, according to our friends at 
ISC, which is based in Santa Monica, 
Calif. System III was all that was 
available when the firm won the con¬ 
tract work from IBM two years ago. 
Will there then be System V-based 
ports for the IBM products? Our 
friends are elusive on this point, but 
indications point toward the 
affirmative. 

Let’s also remember that Bill 
Gates, Microsoft’s chairman, has 
publicly proclaimed his intentions to 
move Xenix from its current status 
as an enhanced System III to an en¬ 
hanced System V as well. So much 
for “IBM’s System III.” 

When and if System V-based 
ports appear in the IBM product line, 
as appears to be the trend, then the 
obvious result for AT&T is that it will 
have succeeded in establishing Sys¬ 
tem V as the Unix system industry 
standard. 

LOST IN THE SHUFFLE 

One important aspect of IBM’s 
recent PC/AT introduction that 

was largely overlooked in the excite¬ 
ment of the moment is that PC/IX is 
available immediately for the new 
machine, while Microsoft’s Xenix 
won’t be available until sometime in 
the first quarter of next year. 

Moreover, a recent discussion 
with IBM’s “Dancing” Bob Blake, 
PC/IX product manager, indicates 
that Xenix may not be the only mul¬ 
tiuser Unix system-based operating 
system available for IBM PC/AT in the 
coming months. For now, Blake 
says, PC/IX is single-user. That may 
change, however, if Blake’s un¬ 
spoken yearnings come true. 

When asked how IBM would 
avoid conflict between PC/IX and 
Xenix, Blake smiled slyly and said: 

“By very careful positioning of the 
two products. ” 

UNIX SYSTEM TRADE 
SHOWS—BOOM OR BUST 

The Unix Systems Expo ’84, 
held September in Los Angeles, 

was a major disappointment for 
most. Although it was billed as an 
end-user show, end-users were in 
scarce supply. So too were atten¬ 
dees of any kind, although many 
vendors who primarily cultivate the 
OEM and VAR distribution channels 
were generally pleased. That’s the 
good news. 

The bad news is that it appears 
that the Unix system marketplace is 
still in the “selling it back and forth 
to each other” mode. The expected 
boom in direct-to-end-user-sales is 
still fleeting. However, complaints 
that the long-awaited boom in Unix 
system sales is still to come are 
grossly off the mark. An estimated 
installed base of over 100,000 Unix 
systems is nothing to sneeze at. Re¬ 
member, some products that have 
installed bases of 20,000 to 30,000 
systems are considered successful 
at this point. 

Nevertheless, Computer Faire 
Inc. plans to hold both a spring and 
fall version of the Unix Systems 
Expo (USE) next year. The spring 
show is slated for San Francisco’s 
Moscone Center, site of this sum¬ 
mer’s Democratic National Conven¬ 
tion. Just a stone’s throw up the 
highway from California’s Silicon 
Valley, the spring USE ’85 show will 
have a natural, built-in audience of 
several tens of thousands of com¬ 
puter marketeers and systems 
developers within an hour’s ride, 
if nothing else. The fall show, to 
be held in Boston, has the same 
potential. 
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ON-LINK 

LATE NEWS.... 

Karan Kaupilla-Eriksson, presi¬ 
dent of Unix system software 

house Handle Corp., has resigned 
from the Tahoe City, Calif.,-based 
firm. Handle has a major contract 
with AT&T to supply its Handle 
Office Automation software for 
the 3B2 line of computers. Kaupilla- 
Eriksson’s new company, The 
Eriksson Group (also of Tahoe City), 
will specialize in offering high-tech 
marketing expertise and capital ac¬ 
quisition for software companies. 

HEARD WANDERING 
ABOUT THE HALLS.... 
A number of enhancements are 

planned by Sydis Inc. of San 
Jose, Calif., for its Unix system- 
based integrated voice and data 
office automation system. These 
enhancements include a field-up¬ 
gradable Motorola Inc. M68020 pro¬ 
cessor option and simultaneous 
captive keystroke and voice 
playback capabilities....A major 
shake-up may be in the works at 
Convergent Technologies’ Data 
Systems Division. Divisional Vice- 
President of Marketing Steven Gary 
Blank has been reassigned to a cor¬ 
porate strategic planning post. Jim 
Perry is temporarily filling in. 

It looks like a unanimous vote 
of approval for the Unix system is 
coming from the “Bunch,” other¬ 
wise known as Burroughs, Univac 
(now Sperry), NCR, Control Data 
Corp., and Honeywell. Burroughs is 
planning a mainframe Unix system 
product. Other details are not avail¬ 
able, but an announcement appears 
imminent. Indications are that 
Honeywell is thinking the same way, 
and in an earlier On-Line we re¬ 
ported that Sperry is also working 
on a Unix System V port for a chip- 
level implementation of its 1100- 
family mainframes. □ 

T 

STOP 
wasting time and money on inefficient 
expensive training. 
Let your staff advance quickly with our State 
Of The Art On Line Hands-On Self Paced 
Interactive Tutorials. Developed using 
CAST** and C-Pilot Packages-the state 
of the art in authoring software. 

AVAILABLE NOW! 
for your UNIX system. 

■ UNIX Concepts for systems and 
applications programmers 
(System V and BSD 4.2 info, included) 

■ PROGRAMMING IN "C", from 
variables to advanced concepts. 

■ Custom features available 
■ Publishers and OEM inquiries welcome 

Public Seminars with on line 
demonstrations, practical & complete. 

841 — UNIX Overview 
for managers and system analysts. 

(Sundays) $195 

842 — Programming in "C" 

(Thur-Sat) $535 

843 — UNIX Concepts 

(Mon-Wed) $535 

Group of 5 or more 15% Discount. 

T 

$865 

for 

both 

Course 

City 

UNIX 
Overview 

841 

Programming 
in "C" 

842 

UNIX 

Concepts 
843 

Boston Dec 16, Dec 13-15 Dec 10-12 
MA 1984 1984 1984 

Baltimore Jan 27 Jan 24-26 Jan 21-23 

MO 1985 1985 1985 

Palo Alto Feb 10 Feb 7-9 Feb 4-6 

CA 1985 1985 1985 

Boston Feb 24 Feb 21-23 Feb 18-20 

MA 1985 1985 1985 

Atlanta Mar 10 Mar 7-9 Mar 4-6 

GA 1985 1985 1985 

* Onsite hands-on workshops! 
UNIX Concepts (4-days) $6150 (up to 12 people) addl. $125 ea. 
Programming in "C" (5-days) $7100 (up to 12 people) addl. $ 150 ea. 
UNIX Overview (1 -day) $2000 (up to 12 people) addl. $75 ea. 
UNIX Internals. UNIX System Maintenance please call for information. 

Our staff is and has been working with Bell Labs, Interactive 

Systems, UC Berkeley, UCLA & Stanford. 

For details call or write: 

■fTi .J£ INTELLIGENT 
SOLUTION 

849 22nd Street. Santa Monica. CA 90403 

1-800-367-0948 
(In California) 213-207-5356 

‘UNIX is a trademark of American Telegraph and Telephone. 4nc. 
“CAST is a trademark of MC* ine 
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mail 

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

A TEACHING TOOL 

Dear Editor: 

Thank you for sending me the first issue of 
UNIX/WORLD. I found “An Introduction to 
termcap” and “Putting Supermicros in Per- 
spective” especially informative and useful. 

My organization, the Systems Marketing Cen¬ 
ter, provides technical support to our field sales 
people on a national level. My product area is 
our 3B2 and 3B5 computers, with related hard¬ 
ware and software. I think UNIX/WORLD will be a 
valuable tool for our people, to teach them 
about the Unix marketplace. Therefore, I have 
recommended the magazine to our sales forces. 
I wish you success with the new magazine. 

Paul M. Craig 
Staff Manager 
NSMC—Denver 

LIKES LYCKLAMA 

Dear Editor: 

I was interested to read Heinz Lycklama’s ar¬ 
ticle “The /usr/group Standards Explained” in 
Vol. 1, No. 3, of UNIX/WORLD. However, I 
noticed one omission: Jeff Schriebman, the 
president of UniSoft Systems, is a member of 
the /usr/group standards committee, and his 
name was not on the list. 

We would appreciate that an errata statement 
be printed to that effect in the next issue of 
UNIX/WORLD. Thank you! 

Sincerely, 

Carolyn S. Carr 
Marketing Communications 
UniSoft Systems 

Thanks for the correction. We apologize for the 
oversight. 

BUG REPORT BUGS 

Dear Editor: 

Last spring you ran an article about Mt. Xinu dis¬ 
tributing 4.2BSD bug reports and fixes. Purchase 
orders were, however, returned by them be¬ 
cause of some undescribed legal hassle. I think a 
brief note on what the problem is and when it 
might be resolved would be appreciated by your 
readers. 

Yours truly, 

Stewart A. Levin 
Dept, of Geophysics 
Stanford University 

Mt. Xinu vice-president Ed Gould told me that the 
snag occurred when a competitor raised a legal ob¬ 
jection. He said, however, that Mt. Xinu has since 
signed a contract with UC Berkeley and will begin 
delivering the 4.2BSD bug reports and fixes almost 
immediately. He added that the firm would be 
contacting those interested parties whose purchase 
orders were returned.—Philip J. Gill, Executive 
Editor 

A PARTICULAR PREJUDICE 

Dear Editor: 

I have thoroughly enjoyed the first four 
UNIX/WORLD issues as they have been charac¬ 
terized by having informed, skilled authors and a 
minimum of rah-rah B.S. for the Unix system. It 
is especially gratifying to see [that you recognize] 
the fact that there simply is no standard Unix sys- 

Continued on page 20 

Correction: In Issue 5, the Table of Contents, on 
page 3, incorrectly identified two contributors as the 
authors of each other’s articles. “Iconic Design and 
Corporate Identity” was written by Aaron Marcus, 
not William Elmore. William Elmore was the author 
of “Unix and GKS in a New Age. ” We regret the 
oversight. 
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MANY UNIX-BASED SYSTEMS 

ONE UNIX TRAINING COMPANY 

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

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

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

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

ONE UNIX TRAINING COMPANY 
MULTIPLE DELIVERY SYSTEMS 

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

• Public Seminars offered in major cities throughout the world. 

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

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

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

Please circle Ad No. 115 on inquiry card. 

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

• Comprehensive course outlines 

• Course prerequisites 

• Curriculum recommendation for 
multiple audiences 

• Guidelines for cost-effective train¬ 
ing media selection 

• Current seminar schedule 

CALL (800) 323-UNIX or 
(312)987-4082 in Illinois 

™ CINIX is a trademark of Bell Laboratories. 

COMPUTER 
TECHNOLOGY 

GROUP 
Telemedia, Inc. 

310 S. Michigan Ave., Chicago, IL 60604 
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Continued from pane 18 

tem in existence reported, as your Editors 
Console did (Vol. 1, No. 3, p. 7). 

However, there is one ubiquitous practice 
prevalent in the Unix system community which 
simply drives me up the wall. Since you have 
transgressed against my particular prejudice in 
that same Editor's Console, permit me to vent a 
small amount of spleen here: 

The Unix system community has an obliga¬ 
tory headline: “THE UNIX SYSTEM PICKS UP 
MOMENTUM IN THE MARKETPLACE AS 
BEWEIDER INDUSTRIES ANNOUNCES 
UNIX SYSTEM XXXIX!” 

I have always thought that a marketplace 
was a place where things are bought and sold. 
Similarly, I have always thought that if something 
was gathering momentum in the marketplace, 
then it was selling increasingly well. In the Unix 
system community, the marketplace is evidently 
a place where product announcements are made 
and the amount of momentum gathered is propor¬ 
tional to the number of product exchange for coin 
of the realm (how about those 90-odd M68000- 
based Unix systems?), but boy, has Unix picked 
up momentum from those announcements! 

You, for example, write that “AT&T’s year- 
old System V is picking up momentum in the mar¬ 
ketplace . . . .” What does that mean? Do you 
have actual sales figures to back that assertion, or 
are you counting press releases? 

Isn’t the Unix system’s biggest problem the 
fact that it has too many press releases and too 
few actual sales? 

Sincerely, 

Hal W. Hardenbergh 
President, Digital Acoustics Inc. 
Santa Ana, Calif. 

My comment was made in the course of a discus¬ 
sion on what will emerge as the industry standard 
for Unix systems. In that context, the increasing 
number of hardware and software vendors support¬ 
ing a product (in this case, AT&T's System V) does 
indeed constitute “picking up of momentum in the 
marketplace. ."—Philip J. Gill, Executive Editor 

Let us prove how Cromemco systems 
can increase your satisfaction 

with UNIX System V. 

Call, or visit, one of our 
Official System Centers today: 

USA 
In Arizona: 

Artemis Computer 
602/957-0469 

Systems Solutions, Inc. 
602/224-0026 

Professional Data 
Systems, Inc. 
602/265-6656 

In California: 

Quintec 
213/889-4819 

American Computer & 
Communications 
415/849-0177 

MCM Enterprises 
415/327-8080 

American Computer & 
Engineers 
213/477-6751 

Kierulff Electronics 
213/725-0325 

Accountability Systems 
714/639-4570 

Excalibur 
916/972-9252 

Kierulff Electronics 
714/278-2112 

Kierulff Electronics 
408/971-2600 

Cromemco, Inc. 
818/346-6690 

In Connecticut: 

Datacraft, Inc. 
203/673-6952 

In Florida: 

Automated Computer 
Systems 
305/594-3819 

Computer Centre 
813/484-1028 

Royal Data, Inc. 
305/267-1960 

In Georgia: 

Cromemco, Inc. 
404/391-9433 

Systems Atlanta 
404/928-0240 

Kierulff Electronics 
404/447-5252 

In Illinois: 

Schauers Office Services 
312/755-2100 

Kierulff/Chicago 
312/640-0200 

Commercial Data Systems 
309/797-9401 

Alpine Computer 
Center, Inc. 
815/229-0200 

Cromemco, Inc. 
312/934-0650 

Alternate Computer 
Services 
312/893-1992 

In Indiana: 

K.I.D. Enterprises 
312/891-1064 

Harbourtown Sales 
317/877-4900 

Microcomputer 
Specialists, Inc. 
219/762-8541 

In Kansas: 

Tradewind Systems 
316/624-8111 

Armstrong Microcomputers 
316/223-2939 

In Louisiana: 

Muse Data Technologies 
504/293-0320 

Standard Systems, Inc. 
318/625-8613 

In Maryland: 

Dynamic Data Processing 
301/589-8950 

In Massachusetts: 

Kierulff/Boston 
617/667-8331 

Cromemco, Inc. 
617/938-7010 

In Michigan: 

United Microsystems 
Corporation 
313/668-6806 

Jepsan Group, Inc. 
616/698-8700 

Automated Business 
Consultants 
313/478-0557 

In New Jersey: 

Kierulff Electronics 
201/575-6750 

In New Mexico: 

South West Computer 
Stores, Inc. 
505/292-6568 

In New York: 

C.C.S., Inc. 
212/986-7520 

Computer Closet 
914/268-5161 

In Ohio: 

Lucas Office Equipment & 
Service, Inc. 
513/433-8484 

Odyssey Systems, Inc. 
216/526-9933 

(ISIS) Innovative Systems/ 
integrated Software 
419/531-0220 

In Pennsylvania: 

Modular System Design 
412/521-6700 

In Texas: 

Kierulff Electronics 
214/343-2400 

Gunn Enterprises 
713/781-6911 

Procomp dba Integrated 
Computer Systems 
713/226-3648 

Computer Crossroads 
of America 
214/231-6108 

In Virginia: 

SMS Data Products 
703/827-0640 

Business Communications 
Systems 
703/344-5563 

VCA Corporation 
703/281-4666 

In Washington: 

Kierulff/Seattle 
206/575-4420 

In West Virginia: 

Systems Support 
304/766-7762 

In Wisconsin: 

Computer World 
414/733-9547 

Bay Tech of Wisconsin, Inc. 
414/846-3038 

Computer World 
414/499-9983 

INTERNATIONAL 
In Australia: 

Minicomp Software & 
Education 
61-1/957-6800 

Insystems P/L 
61-3/690-2899 

In Canada: 

Cro-Corp Holdings, Inc. 
403/286-8459 

D.E. Systems 
613/729-5164 

Future Electronics 
610/421-3251 

In Costa Rica: 

Control Eiectronico 
506/23-50-17/ 24-44-44 

In England: 

Jarogate Ltd. 
44-1/671-6321 

Cromemco, Ltd. 
44-1/785-9822 

In Greece: 

Algorithm Ltd. 
30-1/933-8463 

In Hong Kong: 

Vanda Computer & 
Equipment 
8529 348702-5 

In Italy: 

C.N.I.A. 
39-51/375009/359406 

In Japan: 

Asahi Glass 
81-3/218-5848 

In Israel: 

Information Systems Ltd. 
03-775111 

In Mexico: 

Micromex, S.A./DE C.V. 
905/687-8886/8913 / 
905/536-5503 

In Mid-East: 

Multi Media Video, Inc., 
CA USA 
408 727-1733 

National Computer System 
Karachi 4. Pakistan 

Computer System 
Marketing System 
Jeddah 21431. Saudi Arabin 

In The Netherlands: 

Rocomp B.V. 
31-40/524055 

In Norway: 

Micro Systems A/S 
47-2/41-69-76 

In Scotland: 

Micro Centre Complete 
Micro 
44-31/556-7354 

In Sweden: 

Datroisering Konsult AB 
46-8/753-3090 

In West Germany: 

Cromemco GmBH 
49-6196/481606 

Digitronic Computer- 
systems 
49-4103/88672 

Cosy-X Computer 
Systeme GmBH 
2173/52071/72 

Comicro Deutschland 
49-2151/795577 

Cromemco" 
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CROMEMCO COMPUTERS: 
DESIGNED TO MAKE UNIX SYSTEM V 

EVEN BETTER... 

UNIX System V, the new standard in multiuser 

microcomputer operating systems, gives you high 
performance features along with the portability and 

flexibility of a standard. 
C-romemco computers can make UNIX System V 

even better. Because our systems are designed with 
UNIX in mind. First of all, we offer UNIX System V 
with Berkeley enhancements. Then, our hardware uses 
advanced features like 64K of on-board cache memory 
and our high speed STDC controller to speed up disk 
operations-very important with UNIX. 

More capability and expandability 
We have a high-speed, 68000-based CPU that 

runs at 10 MHz, coupled with a memory manager that 
uses demand-paging and scatter loading to work with 

UNIX, not for it. 
We provide room for expanding RAM to 16 

megabytes-with error detection and correction-for 
running even the most sophisticated and advanced 
microcomputer programs. And the power to accommo¬ 
date up to 16 users-all with plenty of memory. 

But we give you even more. 
A complete solution 
We give you a choice in systems: the System 

100 series, expandable up to 4 megabytes of RAM, and 
the System 300 series, expandable to 16 megabytes. A 
high speed 50 megabyte 
hard disk drive is stan¬ 
dard on the 
And you c 
hard disk 
1200 megabytes using 
standard SMD drives. 
You can add floating 
point processing. High 
resolution graphics. Video 
digitizing and imaging. Commun 
cations through standard 

protocols. Mainframe interface. 
And software support is here to meet your 

needs. We offer major programming languages, database 
management systems, communications software, including 
SNA architecture, X.25 protocol, and Ethernet; even a 
program to interface to an IBM PC if you need to. And, 
of course, access to the broad range of standard UNIX 
applications programs that is growing dramatically 

every day. 
Easy to use. 
We also make our systems easier to use, because 

we install the operating system before we ship your 
computer. No complicated installation procedures. And 
the Berkeley enhancements give you the standard UNIX 
System V operating system, but with the added con¬ 
venience of these widely acclaimed improvements. 

Cromemco’s System 100 and System 300 
computers: designed to be the highest performance 
UNIX systems available anywhere. 

Just call or visit one of our UNIX System V 
Official System Centers to see for yourself. They'll also 
give you a copy of our new publication, “What you 

should know before you buy a UNIX system” Or 
contact us directly. 

We’ll be glad to show you how to get a better 

UNIX system. 
Corporate Headquarters: Cromemco, Inc., 280 

Bernardo Avenue, P.O. Box 7400, Mountain View, CA 
94039. (415) 969-4710. In Europe: Cromemco GmbH, 6236 
Eschbom 1, Frankfurter Str. 33-35, P.O. 5267, Frankfurt 

Main, West Germany. 

UNIX is a trademark of Bell Laboratories. 

IBM is a trademark of International Business Machines Corp. 
Cromemco 



UNIX HORSEPOWER! 
There are a lot of UNIX based systems on the market today 
claiming to be "SUPERMICROS". But do they really have 
what it takes to run multi-user UNIX well? The IBC ENSIGN™ 
does and here's why: 

FAST MEMORY: No computer running at any clock speed 
can run faster than it's overall memory design. The ENSIGN 
has up to 8MB of 120nsec memory with dual bit error 
correction. With IBC's proprietary memory management, 
all of this memory runs with no wait states as fast as the 
68000 CPU will go. Compare this to other systems running 
only small cache memories at full speed. Other multiple 
user systems cannot load all their programs into a small 
cache memory. Their systems slow down considerably 
under a heavy multi-user load. 

INTELLIGENT SERIAL I/O CONTROLLER: Even the fastest CPU 
will slow down when it's trying to handle interruptions from 
multiple on-line users. The ENSIGN provides slave serial I/O 
CPU's and FIFO buffering for both input and output. The 
result is the ENSIGN'S ability to support up to 32 users, with 
heavy serial I/O demand, while leaving the main 68000 
CPU free to run with little serial I/O overhead. 

INTELLIGENT DISK CONTROLLER AND HIGH PERFORMANCE 
DISK DRIVES: The ENSIGN has a slave CPU to handle all disk 
operations, plus 16K of disk buffering. IBC's proprietary disk 
DMA allows high speed data transfer to main memory 
without slowing down the main CPU. Further, the ENSIGN 

supports SMD type 8" hard disks with much faster seek 
times and transfer rates than 5%" hard disks usuallyfound 
in personal desk top computers. 

THE RESULTS: The IBC ENSIGN runs multi-user UNIX at 
performance levels not attainable by other supermicros. 

Call IBC and get a copy of 
IBC's multi-user bench¬ 
marks—benchmarks that 
test 8 users running large CPU 
programs, with heavy disk 
I/O and heavy serial I/O 
simultaneously. You'll find 
that nothing can compare to the 

If you want to run multi-user UNIX on a high performance 
system with up to 32 users, 8MB memory, and over 1,000MB 
disk storage, see the IBC ENSIGN. 

Integrated Business Computers 

21621 Nordhoff Street 
Chatsworth, CA 91311 
(818)882-9007 
Telex No. 215349 

UNIX is a trademark of Bell Laboratories 
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TRENDS 

THE IBM 
PC/AT: WINNERS 
AND LOSERS, 
PARTI 
BY OMRI SERLIN 

It is with a tinge of sadness and 
a strong sense of dejd vu that 
one watches AT&T cockily 

hh proceeding along a path that 
leads straight to the edge of an 
abyss. Below, the bones of those 
who have made the trip before are 
still plainly visible: RCA, General 
Electric, Xerox (the latter even 
managed the fall twice—first with 
SDS, then with the 820 PC). All had 
massive resources, and all had 
thought they could pose a meaning¬ 
ful challenge to IBM on its home turf. 
All were expensively wrong. 

The sad thing about AT&T is 
that it didn’t have to follow the same 
script. It had an ace up its sleeve 
that no one before it had possessed: 
the Unix system. Despite its 
shortcomings and limitations, this 
operating system could have—if 
properly played—forced IBM to 
become a follower rather than a 
leader. Alas, AT&T felt the Unix sys¬ 
tem card wasn’t strong enough by 
itself, and it decided to become a 
computer supplier as well. 

That dual-thrust strategy might 
have worked, if AT&T’s computers 
were clearly superior to anything 
else on the market. Worse still, if 
the Unix system must be estab¬ 
lished as a standard first, then AT&T 
badly needs the support of existing 
hardware suppliers, most notably 
and preferably IBM. 

NSIDE EDGE 

Thus, it should come as no 
surprise that IBM decided to throw 
its support behind Microsoft’s Xenix 
in conjunction with IBM’s recently 
unveiled PC/AT. Xenix is based on 
System III, a version of the Unix 
system not fully compatible with 
System V (the one AT&T has been 
promoting as a standard). 

Microsoft has put much value 
added into Xenix, making it more 
palatable in the commercial micro 
environment. Also, Microsoft has 
done much to achieve external com¬ 
patibility between Xenix and its im¬ 
mensely popular single-user 
system, MS-DOS, which is the basis 
of IBM’s PC-DOS. Assuming the PC/AT 
is as successful as it promises to be, 
the outcome may well be to es¬ 
tablish Xenix, rather than System V, 
as the Unix system standard. This is 
a claim Microsoft is already making, 
with a good deal of justification. 

In sum, I believe that AT&T’s 
decision to jump into the computer 
hardware business before its Unix 
system became accepted as a stan¬ 
dard will eventually be recognized as 
one of the most serious strategic er¬ 
rors in American business history. 

IBM'S PC/AT, 
MULTITASKING PC-DOS, 
AND XENIX 

What follows is a summary: In 
mid-August, IBM unveiled a 

286-based, upward-compatible PC 
with both multitasking and multiuser 
software to come, and a Sytek- 
based broadband local net. This was 
good news for IBM, IBM dealers, 
Microsoft, and Sytek, and was bad 
news for AT&T, Digital Research, 
Motorola, National, Convergent 
Technologies, and a host of others. 

At a “dealer-only” gathering in 
Dallas, which was timed to fall on 
the August 14 anniversary of the 
original IBM PC’s announcement 
three years ago, IBM let loose an¬ 
other broadside volley that is likely 
to sink the “PC-compatible” boat and 
seriously rock a host of “multiuser” 
Unix system-based rafts. 

Specifically announced were 
the following key products, among 
others: 

(1) The IBM PC/AT—about two 
to three times as powerful as the 
original 8088-based PC and featuring 
1.2-Mbyte floppies, a 20-Mbyte 
Winchester, and up to 3 Mbytes of 
memory. The PC/AT (Advanced 
Technology) is available immediately 
at $3,995 (256-Kbyte, 1 floppy) or 
$5,795 (512-Kbyte, 20-Mbyte hard 
disk). The monitor is extra for both. 

(2) IBM PC-DOS 3.0—a multi¬ 
tasking version of the popular oper¬ 
ating system from Microsoft. Prom¬ 
ised for the first quarter of 1985 is 
PC-DOS 3.1, an enhanced version 
with native support for local 
networking. 

(3) The IBM PC Network—a 
low-cost ($695/interface card), user- 
installable local-area networking 
scheme based on broadband hard¬ 
ware and a CSMA/CD protocol from 
Sytek (a small Mountain View, 
Calif., local-area network supplier). 
October availability was planned for 
the 2-Mbit/sec. hardware; software 
support is promised for the first 
quarter of 1985. 

(4) Xenix—the enhanced Unix 
System III from Microsoft that will 
support up to two additional terminal 
users hooked to a PC/AT (minimum 
512 Kbytes), scheduled for availabil¬ 
ity in the first quarter of 1985. 

IBM also announced additional 
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PC software, most notably the Top- 
View windowing package and the 
keyword-in-context filing system, 
OCRS. 

THE WINNERS 

IBM—It has another “winner” 
product on its hands. 

IBM/ESD (Entry Systems 
Division)—It is stronger than ever 
and is throwing its weight around. 

Microsoft—Despite product 
delays, it is still deeply “in bed with” 
IBM. 

Intel—Despite the promise of 
more advanced chips from others, 
IBM likes the Intel offering because 
of its upward compatibility from the 
8088. 

Sytek—A virtual unknown, it is 
now destined for prominence. 

Unix System III—It is the basis 
of all the key IBM Unix offerings; 
that is, Xenix (PC/AT and 9000), 
PC/IX (PC), and VM/IX (mainframes). 

PC/AT peripheral suppliers 
— This includes Computer 
Memories (20-Mbyte Winchesters), 
YE Data (1.2-Mbyte floppies), and 
Western Digital (disk controller 
boards). 

Local networking—This is evi¬ 
dently (and logically) IBM’s prefer¬ 
ence over the multiuser system 
approach in the PC arena. 

Retail dealers—IBM/ESI) un¬ 
derlined its commitment to this 
channel with a bash worthy of, and 
evidently patterned after, the recent 
Apple product introductions. 

THE LOSERS 

AT&T—The communications 
giant suffered grievous blows 

against the Olivetti PC, Unix System 
V, and the 3B2. 

Digital Research Inc. (DRI)—It 
is out in the cold again. Any hopes it 
had of latching onto an IBM product 
with any DRI software have been 
dashed. 

Motorola and National—They 
lost their last chance to have their 
advanced MPUs designed into a 
mass-produced system. 

Apple—It is probably hearing 
the death knell for the Lisa. 

PC Compatibles (Compaq et 
al.)—They have been leapfrogged 
effectively; most, if not all, will be 
out of the game by year end. 

Other PC suppliers—This in¬ 
cludes TI, DG, DEC, HP, Wang, et al., 
whose PC offerings are even less 
viable than before. 

Multiuser Unix system-based 
box suppliers—Those offering one 
to four user boxes (Altos, Fortune, 
Tandy, et al.) must look for ways to 
move up into the 8-to-16-user-and- 
above niche. 

SCI Systems, the current sup¬ 
plier of boards for the PC—Its 
recent introduction of its own, 186- 
based multiuser system was evi¬ 
dently in anticipation of the eventual 
loss of IBM’s business. 

Suppliers of add-in boards for 
the PC—These won’t play in the AT. 

IBM/CPD—It got egg all over its 
face in its forlorn effort to establish 
the token ring LAN as an IBM stan¬ 
dard. Other IBM divisions aren’t 
paying any attention. 

IBM Instruments—It would do 
well to abandon its ill-fated, 
M68000-based 9000 system and 
jump on the AT bandwagon. 

Editor's note: Next month, Omri 
Serlin continues his analysis of the 
IBM PC/AT with an in-depth look at 
its namesake, “advanced technology. ” 

SHORT NOTES 

Altos Computer Systems (San 
Jose, Calif.) earned $9.75 mil¬ 

lion ($0.65/share) on revenues of 
$102.7 million in the year ended 
June 30. Revenues improved 38 per¬ 
cent, while earnings were up 23 per¬ 
cent relative to last fiscal year. In 
the last quarter, net income was 
$3.7 million (up 57 percent). 

AT&T plans to lay off about 
11,000 people before year end, 
primarily in AT&T-IS Services Divi¬ 
sion. In March, AT&T gave all 
employees of that division an early 
retirement option, but too few 
people took advantage of the offer. 
The latest move, the largest work¬ 
force reduction in a two-year pattern 
of layoffs and plant closings, is part 
of the painful adjustment AT&T is 
making from a cost-plus regulated 
utility to a participant in the fast- 
moving, highly competitive markets 
for data processing and unregulated 
communications equipment and 
services. 

Meanwhile, AT&T-IS marketing 
chief Bob Casale has been shuffled 
to a strategic planning post, most 
likely because of dissatisfaction with 
the group’s sales record so far. Rich¬ 
ard Holbrook takes over field sales. 

Celerity Computing (San Diego, 
Calif.) is preparing to introduce 
shortly a 32-bit, Unix system-based, 
2-MIPS, networkable, color graphics 
workstation for engineering design 
applications. Celerity has $4.4 mil¬ 
lion in venture capital (as of Septem¬ 
ber 1983), obtained from such 
sources as Hambrecht & Quist, John 
Hancock, and Venture Capital Fund. 

EnMasse (Acton, Mass.) named 
Ted White vice-president of sales. 
White was previously with Inter¬ 
active Systems, a leading Unix sys¬ 
tem VAR. EnMasse is readying a 
Unix system-based multiprocessor 
system for a first-quarter 1985 
unveiling. 

Filenet Corp., nee Filex, (Costa 
Mesa, Calif.) has introduced an 
optical-disk-based document stor¬ 
age and distribution system. The 
M68000-based disk handling box has 
a 64-platter capacity—each with 1 
gigabyte—and is priced at $80,000. 
The company raised $12.7 million in a 
second financing round (in Septem¬ 
ber 1983) from Hambrecht & Quist, 
Olivetti, General Electric, IBM pen¬ 
sion fund, and five other venture 
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capital firms. The total investment is 
about $17 million. 

Fortune Systems (Redwood 
City, Calif.), which has been slowly 
stemming its quarterly losses and 
which is still sitting on a big pile of 
cash from its public offering, is 
looking at acquisitions as a way to 
strengthen its posture. Two known 
candidates: (1) North Star Comput¬ 
er, a microcomputer pioneer whose 
latest product is a multiuser system 
offering IBM PC compatibility at each 
terminal; and (2) Wollongong Group, 
a software supplier whose key prod¬ 
uct is Eunice, a merged VAX/VMS 

and Unix environment. 

North Star and Wollongong are 
privately held, and both have had 
losses in their latest fiscal year. Wol¬ 
longong trimmed its staff substan¬ 
tially in June. Fortune supplies 
M68000-based, Unix Version 7-run¬ 
ning desktop systems that can nom¬ 
inally support up to eight users. 

Meanwhile, Fortune is being 
sued by ComputerLand; the fran¬ 
chise chain alleges Fortune mis¬ 
represented the capabilities of its 
32:16 multiuser desktop system. A 
Fortune spokesman dismissed the 
suit as “grandstanding. ” 

Hewlett-Packard (Palo Alto, Calif.) 
was scheduled in September to in¬ 

troduce the lowest-price member of 
the 3000 supermini family. The HP 
3000 Series 37 is said to be able to 
support up to 28 users and 2,400 
Mbytes of disk storage and to require 
no special power or air conditioning. 
A minimum office cabinet configura¬ 
tion with 512 Kbytes (expandable to 
2 Mbytes), a new 55-Mbyte disk, 
cartridge tape, console, operating 
system, and the Image DBMS is listed 
at $19,950. HP says more than 
15,000 HP 3000s have been installed 
worldwide so far. □ 

DX-2700 
A Bond Between Two of the Finest. . . 

VLS, Inc., with the introduction of the DX-2700 and the CompWare* line of electronic publishing 
products, has forged one more link between office publishing needs and laser printer solutions. We have 
joined the UNIX* Operating System Documentor’s Work Bench (DWB) to the Xerox 2700 II laser 

printer, completely and compatibly. 
Laser printers give any office the benefits of a polished typset appearance in forms, letters, reports, 

proposals, manuals . . . virtually anything you used to type, you can now typeset, in-house and inexpen¬ 
sively, quickly and quietly. The Xerox 2700, with 300 dot-per-inch resolution and 12 page-per-minute 
throughput, is one of the premier mid-range laser printers on the market. 

Documentor’s Work Bench from AT&T is a powerful set of tools 
for document preparation. It includes powerful formatting 
capabilities with TROFF and NROFF, PIC line graphics, EQN 
for mathematical equations and TBL to generate completed 
tables. And you can merge them all to create clean, crisp 
looking documents with no modification of DWB. 

If you want typeset appearance with in-house convenience 

and control, just call us and say, “I DO.” 
*UNIX and DWB are trademarks of AT&T Bell Labs. 

CompWare is a trademark of VLS, Inc. 

i 
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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 
your4BSD implementations. 

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

“We know UNIX® Backwards and Forwards” 

UNIX,M SUPPORT FROM BERKELEY 

739 Allston Way, Berkeley, CA 94710 ■ 415/644-0146 ■ ucbvaxfmtxinulmtxinu 
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. 
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WHY BUY A DATABASE SYSTEM? 

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

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

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

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

Once your application is built, PROGRESS offers: 

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

PROGRESS is available today on major UNIX™-based 

PROGRESS! 
A NEW APPLICATION ENVIRONMENT 

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

Or just fill out and return the coupon below. 

DATA LANGUAGE CORPORATION 

5 Andover Road, Billerica, MA 01821 

(617) 663-5000 

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

□ Please send more information about PROGRESS. 

□ I am interested in PROGRESS seminars. 

□ I am interested in becoming a PROGRESS dealer. 

Name_Title- 

Company_ 

Address---- 
super-microcomputers. 

Power. Performance. Ease of Use Now, that's 
PROGRESSI You can't afford to build applications 
without it. 

City_State_Zip 

Telephone ()- Hoata 
LANGUAGE 
CORPORATION 

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

PROGRESS is a trademark of Data Language Corporation, developers of 

advanced software technology for business and industry. 

UNIX is a trademark of AT&T Bell Laboratories. 
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THEME 

Mr. Watson, 
come here; 

I want you. ” 
BY ANTHONY ADVERSE 

Following history’s most for¬ 
tuitous elbow jostle, these 
words launched a new 
world in 1876. Since the day 

Alexander Graham Bell burned acid 
holes in his fine Victorian suit, three 
industries have arisen from that 
tinny flow of analog electrons: tele¬ 
communications, data processing, 
and space travel. And for over a 
hundred years, the three have been 
as tightly bound as twisted-wire 
cable. 

A shorter version of this article ap¬ 
peared in Interact magazine, 
May/June 1983. 
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THEME 

The theory of switched net¬ 
works, which governs both local- 
area and telecommunications net¬ 
works, was first practiced in the 
1930s. The first applications ensured 
that Bell Telephone customers 
received only their own telephone 
messages and not their neighbors’, 
without memorizing annoying ring 
patterns. (Message switching also 
prevented village gossips from 
listening in on salacious neighbor¬ 
hood tidbits—proving that data in¬ 
tegrity has concerned more than one 
generation of communications 
specialists.) 

The clacking of closing tele¬ 
phone relays greeted the infant data 
processing industry. It was Claude 
Shannons’ work at MIT on electronic 
relays similar to AT&T’s switching 
relays that inspired the first digital 
computers: Alan Turing’s COLOSSUS 
and the later ENIAC. Within a few 
decades, combining teleprocessing 
and telecommunications made na¬ 
tional space programs possible. 

In turn, the insatiable hunger of 
the infant space agency for remote 
processing in alien environments 
brought forth the microchip that 
revolutionized earthbound data pro¬ 
cessing. When the first national 
geosynchronous satellite was 
launched by Telesat Canada in 1972, 
the circuit of the three industries 
was finally closed. Telecommuni¬ 
cations that had birthed data pro¬ 
cessing was now served by space 
technology. 

Communications is the oldest 
and largest electronics industry of 
them all: Annual sales and services 
are pushing $200 billion worldwide. 
Over 85 percent of telecommunica¬ 
tions remains analog voice, but com¬ 
puter-generated digital transmission 
has grown to almost 15 percent 
since the mid-1950s. (Interestingly, 
although we tend to think of the 

communications industry as analog 
in its origins, the first wires to cross 
the globe carried Morse code 
—whose immortal dot, dash, or 
silence was a ternary digital code.) 

Initially AT&T controlled the 
phone lines exclusively. All lines and 
all connect equipment were leased, 
never sold, to customers. The only 
alternative was stringing costly 
private cable. The high cost of either 
choice ensured that computer net¬ 
works and time-sharing were largely 
restricted to very large corporations 
and national defense organizations. 

ANEW INDUSTRY 

n the 1960s the world was in the 
thrall of a vast political and social 

upswelling whose greater waves had 
largely become calmer by the early 
1970s. However, a 1968 Federal 
Communications Commission (FCC) 

ruling in favor of an obscure 
electronics corporation unleashed a 
flood of social change that has yet to 
ebb. Prior to 1968, AT&T’s charter 
made it illegal for anyone to modify 
or connect devices to telephone 
company lines. But by allowing the 
Carter Electronics Corp. to connect 
its mobile radio system to the Bell 
System, the FCC ruling induced the 
birth of a new industry: 

A customer desiring to use an 
interconnecting device . . . should 
be able to do so, so long as the 
interconnecting does not adversely 
affect the telephone company’s op¬ 
erations or the telephone system’s 
utility for others. . . . The appropri¬ 
ate remedy is to . . . permit the 
carriers if they so desire to propose 
new tariffs which will protect the 
telephone system against harmful 
devices and they may specify tech¬ 
nical standards if they wish. 

The “Carterphone Ruling” per¬ 
mitted unfettered, even if tariffed, 
electrons to pass freely through 

non-Bell devices such as pastel dec¬ 
orator phones, radiophones, and 
modems. The only restriction—that 
the signal interface with a Bell Data 
Access Arrangement (DAA)—was 
dropped in 1976. In short order the 

Imagine a perfectly 

functioning telephone 

system connecting a 

Swede and an Australian 

aborigine, and you 

understand the level 

of standardization yet 

to be accomplished. 

unitary world of AT&T was shattered 
into four: the common carriers 
(AT&T and its affiliates), the inde¬ 
pendent specialized common carri¬ 
ers, the satellite common carriers, 
and the value-added common carri- 

ers. 
Beginning in 1969 specialized 

common carriers, such as MCI and 
the now defunct DATRAN, built mi¬ 
crowave systems. By beaming infor¬ 
mation between antenna dishes in 
major U.S. cities, these specialized 
carriers were not as costly as AT&T 
Long Lines and were more flexible 
in bandwidth. 

The only bottleneck was lo¬ 
cal distribution. It was almost 
impossible to compete with the tele¬ 
phone companies in local signal dis¬ 
tribution. After sending information 
through the air at the speed of light, 
most specialized carriers were 
forced to sign interconnect agree¬ 
ments with AT&T subsidiaries that 
passed the signal through earth- 
bound copper-wire networks. The 
giant bandwidths open to microwave 
transmission were restricted by the 
low 2400-baud rates available to 
local telephone lines. 
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TCP/IP: AROUND THE HORN AND BACK 

Transmission Control Pro¬ 
tocol/Internet Protocol (TCP/IP) 
and associated application- 
level protocols such as the File 
Transfer Protocol (FTP) arose 
from the development over 10 
years ago of ARPANET, the first 
large-scale packet-switched 
network. Besides being the 
most established, familiar, and 
debugged high-level protocol 
architecture available for peer- 
to-peer packet-switched net¬ 
works, ARPANET protocols are 
the most fully defined. They 
have detailed specifications for 
complete communications, in¬ 
cluding a family of applications 
that are structurally indepen¬ 
dent of the type of host operat¬ 
ing system—an important 
consideration for cross¬ 
machine compatibility. 

Excelan’s EXOS 8010 TCP/IP 
Protocol Package includes the 
TCP/IP Protocol Module, which 
runs on the EXOS 100 or 200 
Series Ethernet front-end 
processors, and the Host 
Utilities and Integration Kit 
(application protocols and 
drivers), which runs on any 
Unix system host. 

EXOS 8010 network 
utilities such as FTP use TCP as 
their communications path. 
TCP is a connection-oriented 
protocol, and therefore a client 
process such as FTP must first 
set up a virtual circuit with its 
counterpart process on an¬ 
other system before communi¬ 
cation can be accomplished. 
TCP supports numerous such 
connections between different 
systems. 

In order to multiplex con¬ 
nections, each process uses a 
unique address, or port ID, in 
addition to its network host ad¬ 
dress. Typically, one process, 
here an FTP daemon, requests 
TCP to accept a connection on a 
well-known port II). The FTP 
utility completes the connec¬ 
tion by supplying TCP with the 
network host address and port 
II) of the FTP daemon. In all 

subsequent communication, 
the FTP processes can send 
data to each other simply by 
supplying TCP with the data 
and this short ID. 

TCP exchanges data with 
client processes according to a 
stream model—that is, it 
delivers data in the same order 
that it is sent and does not 
impose record boundaries. 
This model corresponds 
closely to the Unix system’s 
FIFO-type file, or pipe. A 
sending process passes data to 
TCP in arbitrarily sized frag¬ 
ments. TCP decides how to 
block and transmit these data 
fragments from the host sys¬ 
tem’s memory into on-board 
buffers, and at this point it 
becomes responsible for 
delivery. TCP then ages the 
data, and if the client process 
presents no more data, it 
proceeds to transmit it. 

TCP translates between 
the stream model of communi¬ 
cations and the datagram 
services that most lower-level 
networks provide. It cannot, 
however, actually package and 
send data from its client-side 
buffers until the other side of 
the connection has advertised 
that it has sufficient buffer 
space to receive it. 

When a reasonable amount 
of receive buffering is avail¬ 
able, TCP wraps a packet 
header around the data and 
passes the packet to the Inter¬ 
net Protocol (IP)? along with an 
Internet destination address. 
The header includes sources 
and destination port IDs, data 
sequence information, and a 
checksum to ensure data in¬ 
tegrity. 

IP is a datagram protocol 
similar to Ethernet in that it 
does not guarantee delivery of 
packets at their destination. 
One principal service that IP 
adds to basic packet delivery is 
support for interconnected net¬ 
works. It also allows for frag¬ 
mentation and re-assembly of 

packets over links that support 
packet lengths shorter than 
those that a TCP connection 
uses. 

Upon receiving a packet 
from TCP, IP prepares a header 
that contains source and des¬ 
tination Internet addresses, 
packet length, and an addi¬ 
tional checksum. If necessary, 
it also adds fragment informa¬ 
tion and routing directions. 

In the EXOS 8010 imple¬ 
mentation, IP uses Ethernet as 
its link layer protocol. In most 
cases, fragmentation and mul¬ 
tihop routing are not required. 
IP simply maps the Internet 
destination address to the ap¬ 
propriate Ethernet address, 
adds an Ethernet packet 
header, and transmits the 
packet on Ethernet. IP as¬ 
sumes that receive buffer 
space is available and does not 
perform acknowledgment. 

Data reception using EXOS 
8010 is a straightforward 
reversal of the process de¬ 
scribed above. Each suc¬ 
ceeding protocol layer in¬ 
terprets its header, checks 
data integrity, and passes 
packet contents to the next, 
higher protocol. When TCP 
receives a packet from IP, it 
stores the data contents in a 
buffer corresponding to the 
process identified by the 
packet’s port ID. If this process 
has made buffer space avail¬ 
able in the host system’s 
memory, then the data is 
moved off the board and 
delivered to the client process. 
Otherwise, it remains on the 
board until the client process 
makes sufficient buffer space 
available. 
—Dale W. Way 

Dale W. Way holds a B.S.E.E. from 
Michigan State University and has 
authored several articles on the evolution 
of distributed computing and LAN tech¬ 
nology. He is currently vice-president of 
marketing at Excelan Inc., San Jose, 
Calif. 
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A subspecies of the specialized 
common carrier is the satellite com¬ 
mon carrier. In 1962, TELSTAR, the 
first international communications 
satellite, presaged a new age. Al¬ 
though TELSTAR was designed by 

AT&T, U.S. regulations prevented 
the helpless giant from using space 
technology for domestic communica¬ 
tions. 

Canada changed all that in 1972 
by launching ANIK—a domestic tele¬ 

communications satellite designed to 
unite Canada’s sparsely populated 
outer reaches. America quickly took 
advantage of its neighbor’s largesse. 
Antenna dishes sprang up like steel 
flowers in the wintry hills of nor- 

KEEPING IN SYNC 

Communication terminology is 
confusing—even to the point 
of hindering communication. 
In general, the buzzwords are 
divided amongst baud/bit 
rates, transmission types, 
communication modes, and 
synchronicity operations. 

WHAT IS A BAUD? 

The baud rate, named after the 
19th century French inventor 
J.M.E. Baudot, measures the 
number of signal changes in a 
carrier wave per second. A bit 
is a unit of information. A 
2400-baud line, the maximum 
that any telephone line can 
deliver, is not necessarily 
confined to 2400 bits/second. 
Using a variety of transmission 
types (see below), a modem 
can encode several bits into 
each signal change. Di-bit or 
tetra-bit encoding yields 4800 
bits/second or 9600 bits/ 
second on a 2400-baud line. 

ASYNCHRONOUS VERSUS 
SYNCHRONOUS 

Asynchronous operation sends 
characters at random intervals 
on a dedicated line. Each sepa¬ 
rate character is synchronized 
by its own start-stop bits. This 
allows the gap between 
characters and words to be 
indefinite without confusing 
the receiving device. The high 
duplication of overhead start- 
stop bit slows transmission 
considerably but allows inter¬ 
mittent traffic. This method is 
best for slow traffic, as from 
human operators. 

Synchronous operation re¬ 
quires blocks of data to be 
preceded by at least two SYN 
(synchronizing) characters. 
Synchronous operation does 
not allow for pauses between 
characters within a block, but 
it is very quick. It is usually 
used between buffered ma¬ 
chine memories. 

Bisynchronous, or binary 
synchronous, protocol is built 
upon synchronous operation 
in that data is sent in 
synchronized blocks. The 
protocol requires the receiving 
device to send an acknowledg¬ 
ment to the sender before the 
sender will transmit the next 
message. If the block is not ac¬ 
knowledged, it is retransmit¬ 
ted until an acknowledgment 
is received. Although some¬ 
what slower than standard 
synchronous communication, 
this protocol is essential 
when you must guarantee data 
integrity. 

TRANSMISSION TYPES ON 
ANALOG COMMON CARRIERS 

Modem is a portmanteau of 
modulator/demodulator. The 
device is used to convert digi¬ 
tal signals to analog and back 
again. This allows a digital 
computer to converse across 
analog telephone lines. 

Amplitude Modulation 
(AM) increases and decreases 
the strength or “loudness” of a 
signal to emulate either a 1 or 
a 0. 

Frequency Shift Keying 
(FSK) varies the frequency or 

“pitch” of the signal to create a 
“high” 1 or “low” 0. 

Phase Shift Keying and Di¬ 
bit Phase Shift Keying (PSK and 
DPSK) shift the phase of the sig¬ 
nal waveform. A shift of phase 
indicates a change either from 
a 1 to a 0 or from a 0 to a 1. 
(The network communicator 
only tracks changes from the 
initial bit.) No change within a 
set number of milliseconds in¬ 
dicates a repeat of the last bit. 
Because no phase change is re¬ 
quired to duplicate a continu¬ 
ing bit, this is currently the 
most efficient and fastest form 
of modulation. 

Multiple Modulation, com¬ 
bining two or more modulation 
methods, can encode up to four 
bits into a single signal. 

COMMUNICATION MODES 

Simplex transmission allows 
movement in one direction 
only. As with your car radio, 
your shouted comments will 
not be received at the other 
end. 

Half Duplex allows trans¬ 
mission in both directions, but 
only one way at a time. This is 
similar to a CB radio that re¬ 
quires each transmission to 
begin with “breaker” or 
“Roger” and end with “over” 
to make sure that both parties 
don’t transmit simultaneously. 

Full Duplex is true simul¬ 
taneous transmission in both 
directions. 

—Anthony Adverse 
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them New York. The FCC quickly 
moved to promote “free competi¬ 
tion” with its Open Skies Policy. 

In 1974, Western Union’s WES- 
TAR began competing with land¬ 
locked common carriers. Today, 
Western Union, RCA, Comstat, Tele- 
sat Canada, Comsat General, Satel¬ 
lite Business Systems (a joint ven¬ 
ture of IBM and Aetna Insurance), 
and many European and Eastern 
bloc countries are busily turning the 
23,000-mile geosynchronous-orbit 
shell into a parking lot filled with 
spider-web antennas and black- 
silicon solar panels. 

VALUE-ADDED COMMON 
CARRIERS 

Anew wrinkle came in 1975. 
Packet Communications Inc. 

(PCI), the first proposed value-added 
common carrier (VACC), won a 
license from the FCC. A value-added 
carrier does not create new physical 
networks; it adds “value” to existing 
ones. 'This came through adding se¬ 
curity procedures, linking resources 
(such as data banks), or by providing 
message delivery, broadcasting, 
message enhancement, word pro¬ 
cessing, bulletin boards, message 
storage, and message retrieval. Be¬ 
cause the diverse services used the 
network to its maximum and be¬ 
cause the development, mainte¬ 
nance, and operational costs were 
divided among subscribers, the new 
services delivered at a lower cost 
than traditional common carriers. 

PCI had intended to offer 
packet-switched data communica¬ 
tions, but the company folded before 
it could realize the plan. Graphnet 
became the first operational VACC in 
January 1975. 

In those pioneering days, al¬ 
most all VACCs were based on AR¬ 

PANET (the Defense Department’s 

Advanced Research Projects Agen¬ 
cy Network). The Defense Depart¬ 
ment designed ARPANET in the 
1960s to interweave all the data pro¬ 
cessing and information resources 

For over 100 years, 
telecommunications, data 
processing, and space 
travel have been as 
tightly bound as twisted- 
wire cable. 

available to major universities 
working on defense research grants. 
Like its successors (the VACCs), AR¬ 

PANET did not itself process the 
messages it carried. (That service 
would make a VACC a full-blown 
time-sharing network.) 

However, what’s past is but 
prologue. The AT&T divestiture has 
changed completely the telecomm 
and datacomm scene. The wall be¬ 
tween the symbiotic data processing 
and communications industries has 
come tumbling down. American 
Bell, IBM, AT&T, MCI, and others are 
all now scrambling to compete in a 
deregulated market for communica¬ 
tion lines and devices, as well as 
computers and peripherals. 

Trendy books such as Nais- 
bitt’s Megatrends have put modem 
economics squarely on an informa¬ 
tion basis. It is clear that business 
depends heavily on two main 
streams of information: analog 
voice, in the form of face-to-face 
communication, and digital data pro¬ 
cessing. It is also clear that this is 
the high frontier in which the two 
superpowers of AT&T and IBM have 
chosen to do battle. 

AT&T, the communications 
giant, has securely invaded the com¬ 
puter business with a full product 

line, strong marketing, and a huge 
direct sales force pulled from the 
ranks of its business phone retailers. 
One product in particular indicates 
the direction in which it is headed: 
the System 75, which integrates a 
digital private branch exchange 
(PBX) with a small office automation 
system. 

Meanwhile, IBM has picked up 
AT&T’s gauntlet by merging with 
Rolm, a communications specialist. 
What the end-user is likely to get 
out of this battle is a choice of cheap, 
reliable office machines that combine 
voice messaging and data process¬ 
ing. 

In the U.S. at least, the Unix 
system and all its allied vendors can 
only gain. For almost a decade, the 
telephone system has been adminis¬ 
tered by large Unix systems. AT&T 
products such as Unix RTR, the real¬ 
time version of the Unix system for 
transaction processing, have grown 
out of this experience. If AT&T con¬ 
tinues its current strategy of making 
improvements to the Unix system 
available to outside vendors, then 
system houses and software de¬ 
velopers will get a free ride through 
this stomiy competition as AT&T In¬ 
formation Systems makes available 
kernel updates that support the mar¬ 
riage of analog and digital informa¬ 
tion. 

A NETWORK’S FOUR 
PARTS 

All datacomm users should have 
an understanding of switched- 

network operations in order to make 
smart choices between systems and 
to use their chosen systems intel¬ 
ligently. Included in this understand¬ 
ing should be a grasp of the four 
parts that comprise any network: a 
transmission system, and switching, 
signaling, and terminal equipment. 
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The Profitable Way 
To Program 

In UNIX: 

Program in UX-Basic+ ... 

Before UX-Basic+ programming in 
UNIX meant programming in C. 
C gave you power and portability 
Now,... go beyond C to add 
productivity... and profit to UNIX. 

Program in UX-Basic+ ... 
to be powerful 

Ux-Basic+ provides high level 
functions, all with error checking 
syntax that access UNIX system calls 
and libraries including UNIX graphics 
and C-ISAM.™ This gives UX-Basic+ 
programmers the ability to tap the 
power of UNIX. 

Program in UX-Basic+ ... 
to be portable 

Programs written in UX-Basic+ will 
execute unchanged on any UNIX 
machine and are completely device 

independent. UX-Basic+ has been 
ported to all popular UNIX machines. 

Program in UX-Basic+ ... 
to be productive 
The UX-Basic+ Development System 
provides an interpreter with full 
featured editor, development and 
debugging tools, a pseudo-code 
compiler and runtime module. 
UX-Basic+ includes C-ISAM, BCD 
arithmetic and the easily readable 
structured, modular code is 
compatible with OASIS™ Basic. 

Program in UX-Basic+ ... 
to be profitable 
UX-Basic-*- is the choice of leading 
UNIX software developers. 
Now,... the profitable way is yours. 

UX-Basic+ is available through 
licensed hardware manufacturers and 
selected distributors, or call: 

UX Software, Inc. 
10 St. Mary Street, Toronto, Canada M4Y 1P9 

TWX: 610 491 2138 (416)964-6909 TLX: 06-22492 

Please circle Ad No. 117 on inquiry card. 

UNIX is a Trademark of AT&T 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. 
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SOFT 
School-F inancial 

Management 

Scientific Subroutine 
Package 

Sort/Merge 

Strategic Profit Model 

Structured Query Lan¬ 
guage/Edit 

Subscription Fulfillment 
Trade Association 

Supermarket System-Host 
Support 

Surgery Reporting 
(Patient Care System) 

Office Management 
System 

OFFICE/38 Text 
Management 

Online Membership 
System 

Operator Communica¬ 
tion Control Facility 

Order Entry and 
Invoicing 

Fastdraft System 

File Transfer Program 
(FTP) 

Fixed Asset Accounting 
and Control 

Forecasting and Time 
Series Analysis 

FORTRAN 

Tape Library Control 
System 

Telephone Toll 
Data Collection-Central 

Teleprocessing Network 
Simulator 

The Information Facility 
(TIF) 

Thesaurus Retrieval 
(STAIRS/VS) 

Time Sharing Option 
Extensions (TSO/E) 

If none of these 
Whether your company is an industrial 

giant or a cottage industry, if you have a 
need for software, chances are IBM has a 
software solution. 

After all, we’ve been writing computer 
software for more than 30 years. 

Software for almost every industry and 
almost every kind of application. From 
manufacturers and banks to lawyers and 
doctors. For our largest computers and 
our smallest. 

Some IBM software helps you to take 

meets your needs 
care of basic business needs, such as 
accounts receivable, inventory control or 
sales analysis. 

Other more specialized systems focus 
on a particular industry. Do you manage a 
motel? Run a construction company? Or 
schedule a fleet of trucks? Ask us. 

Most data professionals know IBM for 
our sophisticated system-level software. 
And high-productivity packages such as 
DB2, a full-function relational data base. 
And Information Center products that 



WAR 
Wideband Communica¬ 

tion Program 

Workstation Search 
Facility (WSF/38) 

Advanced Communica¬ 
tion Facility/VTAM 
(ACF/VTAM) 

Adventures in Math 

Apparel System-Order 
Allocation 

Application Development 
Facility (ADF) 

A Programming 
Language-2 (APL2) 

Audio Distribution 
System 

Auto Dealer Accounting 

Automated Information 
Management Devel¬ 
opment 

Railcar Location and 
Reporting System 

Realtime Programming 
System 

Remote Job Entry 
Facility 

Remote Spooling Com¬ 
munication Subsystem 
(RSCS/SNA) 

Resource Access 
Control Facility 

Restaurant Management- 
Financial Management 

Retrieval/36 

Education Information 
System-Grading 

Electronic Spread Sheet 

Energy Management 
System 

Engineering/Scientific 
Support System (E/S3) 

Executive Data Link to 
IBM Personal Computer 

Expandable Level 
Interactive Application 
System (ELIAS) 

exactly, we have 2,876* more. 
help computer users help themselves. 

But what’s more to the point is that we 
know the real meaning of software 
quality. And how to make our programs 
easy to learn and easy to use. 

So when you need a software solution, 
look first at software available from IBM. 
It may save you the trouble of looking 
in 2,876 other places. 

Start with the IBM Software Directory 
For your free copy, please call 
1 800 IBM-2468, Ext. 390. Or return 

the coupon. Or call-— ~® 
your IBM marketing E = ___ 
representative. = — 7 — 

IBM 
DRM, Dept 31/390 
400 Parson’s Pond Drive, Franklin Lakes, NJ 07417 

Please send me a free copy of the IBM Software Directory. 

Name 

12-84 

Title Phone 

Company 

Address 

City State Zip 

* Programs available as of 9/12/84. 
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IN ONE BOX 

NOW 
ELXSI System 6400 has a true native port of UNIX System V, not an emulation. With a unique combination 

of Berkeley enhancements. Virtual memory. Super fast I/O. Ethernet with TCP/IP. Plus the largest physical memory 
in the business. ELXSI System 6400 will run either UNIX or our proprietary, message-based EMBOS operating system. 
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ELXSI System 6400: The first true multiprocessor UNIX system. Up to 5 CPU’s operating at 20 MIPS in a single 
cabinet, through the ELXSI Gigabus—our 320 mByte/second, 64-bit wide system bus that can accommodate further 
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The transmission system is the 
track that electrons traverse, like so 
many trains, from one location to the 
next. There may be many transmis¬ 
sion systems included in a single¬ 
message loop. Transmission media 
include the following: (1) two- and 
four-wire voice-grade lines, which 
are inexpensive but are restricted in 
bandwidth; (2) high-speed coaxial 
lines, which feature high bandwidth 
and moderate cost but relative 
inflexibility in changing structures; 
(3) microwave systems, which are 
inexpensive over long distances but 
inflexible; (4) fiber optics, which are 
expensive and difficult to modify but 
yield extremely high data rates; and 
(5) satellite connections, which are 
the most expensive and least flexible 
of all. 

Terrestrial microwave lines re¬ 

quire many repeater stations be¬ 
cause line-of-sight to the earth’s 
horizon is never more than 30 miles. 
In a satellite system there is a single 
repeater, the satellite itself, and 

For almost a decade, the 
telephone system has 
been administered by 
large Unix systems. 

line-of-sight is always more than 
23,000 miles. Satellite transmission 
is superior for distances over 1,000 
miles because there are fewer 
repeaters. Since the transmission 
beam to the satellite travels nearly 
vertically, it is less affected by the 
atmospheric layering that causes mi¬ 
crowave fading for terrestrial links. 

Switching identifies and con¬ 

nects each transmission link so that 
there seems to be one continuous 
path to the user sending and the 
user receiving. The message itself 
simply steams straight ahead on the 
track or line, switched by the net¬ 
work to direct that energy. Most 
networks are controlled by single 
messages along the length of the 
message path and for the duration of 
the message. The sender is charged 
for distance and time. Like all long¬ 
distance phone calls, this can be a 
very expensive proposition. 

For heavy data transmission, it 
may be less expensive to lease 
private lines from a common carrier. 
Leased lines cost a set fee per 
month no matter how many mes¬ 
sages cross the wires. Note that 
“lines” do not equate with physical 
wire. A message may be multi- 

PACKET WRAPPING 

Packets act as envelopes that 
contain data. Long messages 
are cut into many shorter 
messages that are re¬ 
assembled at the destination. 
The transmission network 
must be kept from altering the 
packets; even more important, 

security must be maintained 
by safeguards that block 
human tampering. 

Currently, there are no 
standards for packet size or 
contents. The ARPANET and 
Telenet packet configurations 
are shown in Figure 1. They 
have a maximum length of 

1024 bits, including a start-of- 
message delimiter and a 24-bit 
error-detection module. The 
header contains the destina¬ 
tion and source addresses, the 
current link number, the 
packet number that ensures 
that no packets are lost, a 
message bit that indicates if 
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plexed with many other messages 
on a physical wire; it may also be 
rerouted over different wires many 
times a minute by the phone com¬ 
pany to balance traffic load. But 
whether a “line” refers to a band¬ 
width or to a copper strand, a cir¬ 
cuit-switched connection is using up 
a finite resource. 

A more recent development 
is packet switching, a process that 
breaks lengthy messages into small¬ 
er pieces or packets—much like 
shipping a French castle to St. Louis 
and rebuilding it a block at a time. 
The packets have fixed maximum 
lengths and begin and end with pre¬ 
determined codes. The discrete na¬ 
ture and the finite size of the packet, 
combined with the redundant codes 
that delimit the message, allow for 
highly reliable and relatively quick 

communications. 
Many packets occupy a single 

line at one time (discrete packet 
bursts take up a fraction of a long 
line), and many customers ensure 
constant network use. The network 
computer charges individuals for the 
number of packets delivered—not 
the length of connect time. Message 
switching is best for time-shared hu- 
man-to-human communications; pack¬ 
et switching is best for machine-to- 
machine communication. 

Signaling semaphores the ad¬ 
dress and command signals to 
switching centers that direct the 
message. Network signaling iden¬ 
tifies origin and destination stations, 
makes network connections, iden¬ 
tifies line status, tracks billing infor¬ 
mation, and, finally, releases connec¬ 
tions between sender and receiver. 

The terminal equipment, which 
prepares the message for its final 
berth, is the interface to the destina¬ 
tion network. Terminal equipment 
may be acoustic (for voices over 
telephones), digital (to connect to 
computers), or analog (to access 
telephone lines directly). 

THE NETWORK HOOKUP 

If the possibilities of private, 
leased, and common carrier lines 

seem complex, don't look for sim¬ 
plicity here. The simplest scheme is 
called point-to-point, which links 
each device in a network by a single, 
dedicated line. Using private line 
cable is inexpensive for short office 
distances, but it is too costly for 
most budgets if it requires stringing 
miles of wire across Wyoming. If 

MESSAGE MASSAGE 

Impedance irregularities at 
each repeater and terminating 
station can bounce transmitted 
energy off the listener and 
back to the talker end. This is 
known as talker echo. If this 
echo itself encounters im¬ 
pedance irregularities, it can 
also be reflected toward the 
receiver as listener echo (see 
Figure 2). Layered phase dis¬ 
tortion and feedback is irritat¬ 
ing enough for voice trans¬ 
mission, but it is deadly for 
data. 

Echo suppressors block 
these reflections by selectively 
allowing strong signals and 
disallowing weak signals. 
Echo cancelers use a slightly 
different technique. Cancelers 
synthesize a replica of the 
echo 180 degrees out of phase: 
Destructive interference sub¬ 
tracts the original echo from 
the line. These devices are the 
reason your conversations 

overseas are choppy and one 
way at a time. While these two 
devices are useful for voice 
transmission, suppressing 
two-way communication 
eliminates full-duplex data 
communication and can make 
half-duplex communication 
slower. Most systems turn off 
echo suppression by emitting a 
pure tone of 2100 Hz and then 
ignoring low-power echoes. 

FIGURE 2: ECHO PATHS ON A 
TRANSMISSION LINE 

Listener echoes can inter¬ 
fere at the receiving end if the 
time delay is too long or the 
echoed signal too strong. In 
these cases, special echo sup¬ 
pressors are used selectively 
by the network (usually 
satellite networks). These spe¬ 
cial suppressors allow half- 
and full-duplex communica¬ 
tions. 
—Anthony Adverse 

Transmitted signal Impedance irregularities 

Talker echo Listener echo 
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telephone lines are used instead of 
cabling, point-to-point requires a 
dedicated line for each device, which 
also gets expensive. 

Multipoint, or multidrop, net¬ 
works use a single line, but data is 
passed linearly across several termi¬ 
nals. A message is addressed to a 
destination device, or drop-off point, 
and is passed from device to device 
until the message reaches its des¬ 
tination. While somewhat slower 
than the dedicated lines of point-to- 
point, multipoint systems are much 
less expensive. 

A multiplexer is one device that 
can expand a single data line for use 
with multiple stations. Multiplexers 
receive data from a fixed number of 
input devices and direct it to a fixed 
number of output devices over a 
single line. A time-division multi¬ 
plexer (TDM) transmits data in a set 
sequence determined by time slot. 
Device 1 gets data segment 1 in 
time slot 1, device 2 gets data seg¬ 
ment 2 in time slot 2, and so forth. 

If no data segment is output for 
device 3, a dummy character is in¬ 
serted to maintain sequence. Each 
end-device knows automatically 
which message is intended for it be¬ 
cause the sequence repeats ad 
infinitum in a set pattern. Each 
device receives data one-quarter of 
the time whether it needs it or not. 
If the output line operates at 4,800 
bits per second (bps) and if there are 
four devices, each device operates 
at 1,200 bps. 

The drawback of TDM is that if a 
device is not being used, a time slot 
is wasted. Statistical multiplexers 
(statmuxes) use output lines more 
efficiently. They transmit data only 
—without dummy characters. An 
address character is added to each 
input character to direct the data. 
Because statmuxes divide the 
workload according to demand, they 

allow an output line to operate at a 
higher baud rate than straight time 
division allows. 

Message switching kept 
village gossips from 
listening in on salacious 
neighborhood tidbits. 

Statmuxes have their own 
drawback, however. If all devices 
suddenly start operating at their 
maximum rates, the output line is 
unable to handle the data, and some 
data can be lost. Statmuxes are 
therefore provided with buffers that 
can outlast brief data surges. The 
cost of a statmux increases with 
memory-buffer size and flow con¬ 
trol. System designers can’t always 
know in advance if the statmux they 
buy has too little memory and will 
lose data, or if they have spent too 
much money on memory capacity 
that will never be used. Only a 
statistical study done after the sys¬ 
tem is up and running can answer 
these questions. 

Note that at this time only the 
physical and logical connections be¬ 
tween X. 25-compatible systems 
have been defined—what they say 
to each other may be complete gib¬ 
berish. The sending computer may 
deliver a clear, crisp set of 7 s and Os 
to the receiving computer—a series 
of bits that a user will trash as un¬ 
intelligible. Imagine a perfectly func¬ 
tioning telephone system connecting 
a Swede and an Australian aborigine, 
and you understand the level of stan¬ 
dardization yet to be accomplished. 
Message codes, character codes, 
start-and-stop delimiters, and so 
forth currently are not defined. 

The future of the digital tele¬ 
communications industry is slated 
for explosive growth. What will con¬ 

trol the electronic Tower of Babel is 
widespread adoption of international 
standards. 

James Martin ends his book 
Future Developments in Telecom¬ 
munications with potshots at un¬ 
bridled change: 

“In an era of great invention, 
the users need to be protected from 
the proliferation of new mecha¬ 
nisms.... Users ought to be demand¬ 
ing such protection, both nationally 
and internationally.... Manufactur¬ 
ers or designers, given appropriate 
virtual standards, can then be free 
to invent all manner of ingenious 
new mechanisms and organiza¬ 
tions. ” 
Amen. □ 

Anthony Adverse is the nom de plume of a 
well-known Bay Area playwright who is 
ashamed to admit that he supports himself 
by writing on a variety of technical sub¬ 
jects. 
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One billion byte 
supemiicro. 
Justthinkof 

the possibilitie& 
Introducing the new, 

expandable Dual 83/500. A 
UNIX*-based, 68000-driven 

supermicro so capable, you’d 
swear it was a mainframe. 

The system already comes with 
500 megabytes of Winchester 
storage. And our patent-pending 
high-speed SMD disk controller 
for fast access to data. 

But you can increase memory 
to a massive one billion bytes just 
by adding a twin drive. 

Or take an already sizeable two 
megabytes of RAM and expand 
it to six. 

Or even double user capacity 
from 8 to 16. The hardware is 
already in place. 

When it comes to value, no 
supermicro system offers you 
more than the 83/500. Because 
along with the computer, you get 
a 9-track, 1600 BPI phase-encod¬ 

ed tape drive for reliable disk 
backup and quick file transfers 
to other systems. 

There’s a convenient one 
megabyte double-sided/double- 
density floppy disk drive that 
protects individual files. 

And the industry standard 
UniPlus+™ implementation of 
AT&T’s UNIX System V with 

Berkeley enhancements. Plus a 
multi-user license. 

All at no extra cost. 
And while you’re speedily go¬ 

ing about processing your data, 
we’re protecting your invest¬ 
ment. For free. With a compre¬ 
hensive 12-month warranty. And 
a nationwide service network 
that protects your system 
whether it’s in or out of warranty. 

See the system that’s redefin¬ 
ing the supermicro. The value- 
packed Dual 83/500. Call or write 
Dual Systems Corporation, 2530 
San Pablo Avenue, Berkeley, CA 
94702,(415)549-3854 

At just $65,940 base price, its 
possibilities are endless. 

*UNIX is a trademark of AT&T Bell Labs. 

™UniPlus+ is a trademark of UniSoft Corp. 

Please circle Ad No. 96 on inquiry card. There’s only one 3UAL 



PRESENTING THE NEWEST MEMBER 
OF THE TOWER FAMILY. 





INTRODUCING TOWER XE 
NOW THAT WE’RE THROUGH WITH IT, 

YOU CAN HAVE IT. 

I 
f 

Reliability has been the hallmark of 
NCR products for over 100 years. But what 
began as a virtue has, quite frankly, become 
somewhat of an obsession. 

Pick. Pick. Pick. 
Before our reliability engineers allow 

our new Tower systems out the door, they do 
a little testing. 

A little testing. 
They bum in 100% of 

memories, processors and com¬ 
plex VLSI assemblies upon 
arrival. They bum in the assem¬ 
bled boards. Then, they give 
the finished unit an extensive 
bum-in over a wide range 
of temperatures. 

They test the unit against 
NCR’s rigid standards for 
electromagnetic interference 
(EMI), radio frequency inter¬ 
ference (RFI) and electrostatic 
discharge (ESD). 

And when they’re finished 
performing more QA than 
any other manufacturer would 
dream of (an average of over 
200 hours per unit), they start 

testing features that other manufacturers 
only dream of: 

Consistent error-logging. 
Extensive in-service and remote 

diagnostics. 
Automatic Power Failure Recovery. 
A UNIX™ operating system that 

virtually never PANICs. 
And more. 
Tower XP gives your customers the 

power of a 68010-enhanced CPU, up to 260MB 
of mass storage, 45MB of 14" cartridge tape 
built into the CPU cabinet, industry-standard 
interfaces and a UNIX of truly commercial 
reliability. 

Tower XP. Now that we’re through with 
it, your customers will never have to settle for 
anything less. 

TOWER XP. 
BUILT FOR SYSTEMS BUILDERS 

BY NIT-PICKING FANATICS. 

□□□ 
OEM Systems Division 

Please circle Ad No. 102 on inquiry card. 

NCR Corporation, U.S. Data Processing Group, OEM Systems Division, CSP-1, Dayton, Ohio 45479. Nationwide (800) CALL-NCR. In Ohio (513) 445-2190. In Canada (800) 268-3966. 

UNIX is a registered trademark of AT&T. 
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Here are the ins and 
outs on how to use 

‘the net, ’ which now 
connects more than a 

thousand sites worldwide. 

USENET 
SPANNING THE You’ve probably heard of 

USENET. Perhaps it was at 
one of the Unix system 
technical conferences that 

you recently attended, or it might 
have been mentioned in a magazine 
article you read. At some point, 
however, most Unix system users 
get word of the net, as it is often 
called. 

USENET consists of all the sites 
that run the “netnews” software and 
that transmit netnews articles to 
each other. The UUCP network, 
upon which much of the USENET 
relies, differs in that UUCP is a point- 
to-point electronic mail and file- 
transfer network. [See the attached 
UUCP sidebar. ] Because USENET is a 
broadcast network, there is no such 
thing as a “USENET address.” 

The idea for the original 
“netnews” software (generally re¬ 
ferred to as “version A news”) 
sprang from the minds of Tom R. 
Truscott and Stephen Daniel of 
Duke University, in North Carolina. 
The two men started the network in 
1980 in the Duke area, and it has 
been growing ever since. 

Around May 1980, it became 
clear to Mark Horton, at that time a 
UC Berkeley graduate student in 
computer science, that the version 
A news was having trouble handling 
the volume of traffic the network 
was generating and that a rewrite 
was necessary. 

He found another student, Matt 

Glickman, to do the job on the only 
spare Unix system machine Berke¬ 
ley had at the time—an Onyx 
C8002, known on the network as 
ucbonyx. What Matt finally produced 
is called “version B netnews,” also 
called “readnews,” after the pro¬ 
gram in the software that is the user 
interface. 

OTHER INTERFACES 
AND SUBSYSTEMS 

In addition to basic B netnews 
software, there are some other 

user interfaces and whole subsys¬ 
tems for netnews. Some current ex¬ 
amples include the “notesfiles” 
system (written by Ray Essick, of 
the University of Illinois, and pat¬ 
terned after PLATO notesfiles); 
“vnews” by Kenneth Almquist, of 
Bell Labs; and, more recently, “rn” 
by Larry Wall, of Systems Develop¬ 
ment Corp. All of the netnews soft¬ 
ware is in the public domain and is 
distributed over the network itself. 

In the last two years, the 
USENET has seen explosive growth. 
In April 1981, for example, after UC 
Berkeley and a few sites in Bell 
Telephone Laboratories in New Jer¬ 
sey joined the network, only 23 sites 
were on the network. Since then, 
however, the network has grown to 
include over 1000 systems, span¬ 
ning the globe from Europe, the 
U.S., and Canada, to South Korea 
and Australia. 
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BY ERIK FAIR 

GLOBE 
The B netnews software is now 

at version number 2.10.2, which 
was released in early September. 
Also, consider the following figures, 
which I obtained by doing some 
counting on my site in June. The 
traffic is about 10,000 messages per 
month, and the average message 
length is 1600 bytes. Thus, total 
traffic is 16 megabytes per month. 

A single message on USENET is 
called an article, and the messages 
are grouped together by topic in dif¬ 
ferent newsgroups. Currently, there 
are 190 different newsgroups cover¬ 
ing topics from “net.Unix-wizards,” 
which contains technical information 
and esoterica about the Unix system 
culled by and for Unix system gurus, 
to the relatively mundane matters 
found in “net.cooks,” which is for 
posting recipes and cooking ques¬ 
tions. 

Newsgroups come and go by 
general agreement of the network 
community. If a newsgroup is not 
being used, it is deleted after 
suitable debate. Conversely, if a 
new topic is flooding an existing 
newsgroup and if there is sufficient 
demand for it, then a new news- 
group can be created. 

NO CENTRAL CONTROL 

he reason that things are done 
by consensus is that the net¬ 

work has no central control. Recall 
that UUCP links are point-to-point 

and that the UUCP network exists by 
virtue of my machine talking to some 
machines that yours doesn’t (and my 
stated position that my machine will 
pass on traffic from any one of them 
to any other). 

Although all network members 
agree to send traffic to their net¬ 
work neighbors, there is really noth¬ 
ing anyone can do to coerce any 
particular system administrator to 
perform a specific action. All you can 
do is try to present a convincing 
argument for him to perform the ac¬ 
tion. If he agrees with you, then he 
will probably do as you ask. 

Because of this structure, the 
USENET relies heavily on persuasion 
and education of the network com¬ 
munity. It is particularly critical that 
the USENET administrator at all the 
network sites take time to put the 
documentation in accessible places 
and encourage users to read them 
before starting to post articles to the 
network. 

USENET is noncommercial be¬ 
cause everyone is paying a part of 
the cost to maintain it, and direct 
profit from network activities is 
frowned upon. In addition, because 
we all see so much physical junk 
mail, electronic junk mail and ad¬ 
vertisements are things to be 
strongly discouraged. 

Once, about a year ago, a com¬ 
puter company tried to set up a com¬ 
mercial customer service system 
through the USENET and UUCP net- 

USENET has seen 
explosive growth in the 
last two years. 
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works. The reaction from the net¬ 
work community was so over¬ 
whelmingly negative that the site in 
question very nearly lost all its UUCP 

neighbors. On the other hand, 
simple and to the point commercial 
announcements—more along the 
lines of an announcement that some¬ 

thing exists rather than a flashy 
advertisement-type of notice—are 
generally welcomed, if posted to the 
appropriate newsgroups. 

THE UUCP NETWORK 

This network consists of all 
computer sites that run the 
UUCP (Unix to Unix CoPy) com¬ 
munication software to talk to 
each other, mostly over the na¬ 
tional and international direct- 
dial phone network at 1200 
baud. 

Because UUCP is a standard 
part of licensed Unix, this net¬ 
work potentially includes all of 
the Unix systems in the world. 
As of last count, there were 
some 3000 sites on this net¬ 
work worldwide. 

Until the fairly recent 
release of System V Unix from 
AT&T and 4.2BSD from UC 
Berkeley, UUCP itself only un¬ 
derstood about single-hop 
transfers from site a to site b. 
Other software was written to 
automatically get messages 
beyond the first hop from you 
to your neighbor. The only 
such software that comes with 
standard Unix is /bin/mail, 
and it is on this basis that the 
store and forward UUCP net¬ 
work has developed and 
grown. 

For example, if you are a 
user of hypothetical site a and 
wish to send an electronic let¬ 
ter to your friend at site c, you 
would type: 

% mail b! c ! username 
Hi Fred. 
AD 

and the mail program would 
use uux (one of the UUCP com¬ 
mands) to queue and subse¬ 
quently send that electronic 
letter to site b. 

At site b, the /bin/rmail 
program gets invoked (it’s just 
a link to /bin/mail in Version 

7 Unix systems). This program 
strips off the first site name in 
the path (the site the message 
is already on) and fires up uux 
to queue and send the message 
to site c. 

At site c, the rmail pro¬ 
gram is once again invoked. It 
determines that the letter is 
for a local person and delivers 
it. 

The point is this: In this 
model the intelligence resides 
in the upper-level software 
(mail and rmail in this exam¬ 
ple) and not so much in UUCP 
itself. The other thing to notice 
is that mail is re-invoked at 
every intervening site to pass 
on the message. While this 
mechanism may seem rela¬ 
tively simple, it actually has 
resulted in a powerful, yet very 
general, intercomputer com¬ 
munication system that cur¬ 
rently passes large amounts of 
data throughout the world. 

One nice part about the 
UUCP network is that the setup 
cost is very low. If you already 
have a Unix system, you just 
have to find another Unix sys¬ 
tem in your area (or not in your 
area if your phone bill is of 
less concern) that is willing 
to call you or be called by you 
to speak UUCP with your com¬ 
puter. 

When you have set up that 
link, they become your link to 
the world and the world’s link 
to you. For those who are not 
fortunate enough to have a 
real Unix system in their back¬ 
yard, versions of UUCP for some 
other popular operating sys¬ 
tems, such as MS-DOS, are in 
the works and may even be 

released by the time this ar¬ 
ticle appears. 

An annoyance with the 
current UUCP network is that 
you must use explicit paths 
from one place to another. The 
upshot is that if you want to 
get an electronic letter from 
site a to site b, you must know 
all the sites in between a and b 
that talk to each other, and you 
must specify that path when 
you mail the letter. 

This raises the point that 
no one knows completely who 
is on the network. Because 
connection to the network in¬ 
volves an agreement between 
two sites (and a brief exchange 
of log-in information and 
phone numbers), the rest of 
the network has no idea that 
the new site is there unless 
the administrators of those 
systems find some way to an¬ 
nounce the new site’s exis¬ 
tence. 

The UUCP Project, with 
funding from the USENIX Asso¬ 
ciation, is attempting to “map” 
the network in the sense of 
finding out who is on the net¬ 
work and to whom they all 
speak. If you’re on the network 
and you haven’t told us yet, 
please mail a letter to 
cbosgdluucpmap announcing 
your presence and requesting 
a blank (electronic) site form 
for our database. 

The development of this 
database represents an impor¬ 
tant first step toward eventu¬ 
ally establishing more auto¬ 
mated procedures for determin¬ 
ing complex user/path rout¬ 
ings through the UUCP net¬ 
work. 
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HOW USENET WORKS 

n the generic case of a USENET 

site that uses UUCP to transmit 
and receive articles, USENET works 
as follows. A user has a question to 
ask the other people on the net¬ 
work. Because USENET articles ap¬ 
pear in different newsgroups that 
are defined by different topics, it is 
important for the user to decide 
which newsgroup to post to. 

A classic faux pas committed by 
new users is to ignore the question 
“which newsgroup is appropriate for 
my article?” and just post the ques¬ 
tion to “net.general,” a newsgroup 
which, in theory, is read by every¬ 
one on the network. This will typi¬ 
cally generate many heated replies 
to the effect that “this is not the 
right group and you should read the 
documentation before you post arti¬ 
cles!” 

The user then invokes the 
postnews command to post an 
original article to USENET. When the 
user has finished editing, checking 
spelling with spell(l), and otherwise 
preparing the submission for the 
network, the inews program is 
invoked by postnews to finish 
formatting the article and to queue it 
for transmission elsewhere. 

The inews program will then 
add information to the article 
header, including things like a time 
stamp saying when the article was 
first posted, which site it came from, 
what version of netnews the site is 
running, the user’s real name, and a 
unique message identifier, inews 
will then read the USENET sys file 
(distinct from UUCP’s L. sys file). 
The sys file says which sites should 
be sent a copy of this article and how 
it should be transmitted to them. It 
also invokes the appropriate pro¬ 
gram to transmit the article to each 
neighboring USENET site. 
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Once the article is transmitted 
to the neighboring USENET sites, 
they, in turn, invoke the rnews 
command to process the article. Be¬ 
cause some sites have more than 
one news “feed” from which they 
get their netnews, all incoming arti¬ 
cles have their unique message ID 

checked against a history file to see 
if the site has already seen this ar¬ 
ticle. If it has, the article is thrown 
away. If not, it is posted locally in 
the news directories and transmit¬ 
ted to the site’s USENET neighbors, 
excluding the one the article came 
from. 

A BROADCAST NETWORK 

he USENET manages to be a 
broadcast network by this “pass 

it on” method. In fact, article propa¬ 
gation to all 1000 USENET sites typi¬ 
cally takes three to four days. This 
is because most of the USENET sites 
transmit articles via UUCP over 
1200-baud phone links. 

Later, other users on other 
USENET sites will log in and start 
reading netnews. When they come 
upon the first user’s question in the 
news, the other users are free to 
reply privately by electronic mail, or 
they can post a “follow-up” article if 
they feel their response is worthy of 
the entire network’s attention. 

Discussions on the USENET, 

much like cocktail party conversa¬ 
tion, tend to wander somewhat, fre¬ 
quently until the subject listed in the 
header of the article is no longer 
related to the article’s content. 
Some debates on controversial top¬ 
ics have been known to last for 
weeks. 

As I noted earlier, traffic is 
fairly high for a 1200-baud network. 
Fortunately, other transmission 
methods are being worked on, in¬ 
cluding one that would intersperse 

articles over cable TV between the 
TV screen frames via satellite broad¬ 
casters. Computer systems would 
be connected to a special decoder 
box that would pick out the ASCII 

from the TV signal. 
Lauren Weinstein, the gen¬ 

tleman who writes the sync column 
in the back of UNIX/WORLD, is 
working on this and hopes to have a 
test system going soon. The 2400- 
baud modem is getting cheaper, and 
the hope is that some of the major 
sites will get these as the seed sites 
and that the rest of the network will 
eventually follow. This should help 
somewhat reduce the loading prob¬ 
lems in the short term. 

How can you get your site on 
the USENET? Unfortunately, I can’t 
just give the name of a single individ¬ 
ual to call because that person would 
probably be swamped with calls 
once this article appeared. How¬ 
ever, what I suggest is that you 
check with other companies or uni¬ 
versities in your area. See if they 
have a Unix system and whether 
they’re on the net. If they are, it is 
likely that they will be happy to help 
you get your site up. They will have 
a copy of the netnews source, and, 
because it is public domain software, 
you can have it whether you have a 
Unix source license or not. 

Good luck, and I hope to see 
more new site announcements in 
“net. news, newsite. ” □ 

Erik Fair, a former uc Berkeley student, 

now works as a Unix system wizard for 

Dual Systems Corp., Berkeley, Calif In 

his spare time, he works with the other 

members of the UUCP Project on future 
mailer and USENET software. 

UUCP: {ucbvax, ihnp4, cbosgd, 

hplabs}! dual! fair 
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FEATURE 

A TALE OF 
SOFTWARE 

WOODS 
BY STEPHEN AUDITORE t was his first day on the job at 

I Eve Software. “My God,” he 
I thought, “this is nothing like 

Gamble Foods. Fm going to 
create a little Cincinnati right here 
in Silicon Valley. ” This CEO is just 

what the venture capitalist ordered: a 
consumer-marketing-savvy chief ex¬ 
ecutive. The local high-tech advertis¬ 
ing agency was the first casualty of the 
new regime. This is my company 
now, and Fm going to get a REAL ad 

agency. Fm going to get Salt Water 

Thomas. They'll help me sort this 
mess out. ” 

Six months after he hired Salt 
Water, the executive staff, buzzing in 
anticipation, was assembled in the 
boardroom. After months of re¬ 
searching and blue-skying, Salt 
Water Thomas was going to present 
the plan. 

The overhead spotlights 
dimmed. Salt Water himself was 
going to make the presentation. With 

Chapter 11 filings, layoffs, forced mergers, depressed 
earnings. What does this bad news have to do with 
the micro software business, hit records, Dolby 
sound, and Time magazine? Read on. 

a voice that dripped like Karo syrup, 

Salt Water began: “Gentlemen, we 
have devoted the entire resources of 
our agency to researching your indus¬ 
try, your product, and your company. 
We have reached a startling conclu¬ 
sion: People use computers because 
computers help them get work done. 
And we have discovered the funda¬ 
mental element that allows people to 
get work done. ” 

“This is it, ” the CEO thought. “It 
could be a breakthrough of moment. 

They might make me chairman after 
this” 

The room was silent. Bending 
forward, looking into each man's 
eyes, Salt Water whispered: “The 
secret is . . —heads started to tilt 
slightly forward, as if awaiting 
communion at Sunday Mass— 
“. . .software.” 

TWO BUSINESS MODELS 

The proliferation of computers, 
both single user and multiuser, 

has created a tremendous demand 
for useful software programs. These 
programs have usually been devel¬ 
oped by independent publishers and 
developers. The success and failure 
of these software companies have 
depended almost entirely on the ex¬ 
pansion of the installed base of com¬ 
puters. This link between computer 
market expansion and software 
publishing success has occurred be- 

50 UNIX/WORLD VOLUME 1, NUMBER 7 1984 







dtible terminal projects 
even when its off. 

The WY-75 is the one VT-100 software-compatible terminal that looks intelligent even 
when it’s not on. 

And at $795, it looks as smart to the people who pay for it as it does to the people 
who look at it all day. 

Like all our terminals, the WY-75 combines an unusually small footprint with a 
very generous 14" diagonal display. The non-glare screen tilts, swivels, and displays a full 
132-column format. The sculpted, low-profile keyboard adjusts, too. 

We’ve done everything to make the WY-75 the best looking, best feeling, best 
performing terminal anywhere. On or off. 

Can such a beautiful piece of equipment be the workhorse we say it is? 
Try it, hands on, and see your application software on the screen. 
_ To find out where you can see the WY-75 

. demonstrated, call the regional office nearest you. 
For more information about our complete line 

of products, write or call Wyse Technology, 3040 N. 
First Street, San Jose, CA 95134, (408) 946-3075. 

Outside of California 800-421-1058. 

WYSE 

Regional Offices: Northeast (201) 725-5054; Southeast (305) 862-2221; Midwest (313) 471-1565; 

Southwest (818) 340-2013; Northwest (408) 559-5911. 
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Environmentalists. 

Whatever your 
environment. 
Lachman Associates, Inc. 
provides programming serv- 
ices with expertise in your 
software environment. LAI 
is more than 50 consult' 
ants, bringing together 
several hundred man-years 
of experience to meet your 
software development 
needs. 

Varied systems 
and proven 
experience. 
We provide complete devel¬ 
opment services for hire. 
Our expertise spans all of 
the major microprocessor, 
minicomputer and System/ 
370 operating systems. LAI 
has been instrumental in a 
number of UNIX ports, as 
well as major projects 
involving: • high-reliability 
operating systems develop¬ 
ment • a distributed 
transaction processing sys¬ 
tem • development of a 

new UNIX-like operating • compilers • advanced 
system • local area net- debuggers • comprehen- 
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end processor _ M ance measure- 
• device drivers | ® ments • develop¬ 

ment of a heter¬ 
ogenous network¬ 

ing system • advanced 
graphics software. Our 
related services include 
market studies, product 
analysis, customized 
technical training, 
documentation and 
software research and 
development. 

Your place or ours. 
LAI depth and experience, 
gained from these varied 
projects, works for you in 
many ways. Our know¬ 
ledgeable consultants work 
to supplement your staff 
under your management, 
with focused experience 
that delivers from day one. 
We can also provide com¬ 
plete project design and 
development, from initial 
analysis through coding to 
complete documentation, 
using our own technical 
supervision. 

Put the LAI team’s 
experience to work for 
you . . . whatever your 
environment. 

Lachman Associates, Inc 
Corporate Offices 

645 Blackhawk Drive / * 

Westmont, IL 60559 L^/]U i 
312 986-8840 /ifiw 

UNIX is a trademark of Beil Laboratories. 
VAX i> a trademark of Digital Equipment Corporation, 
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cause the publishers and developers 
have chosen one of two business 
models. 

The most common business 
model for software publishers is the 
“hit record” business model. In this 
model, products are developed, 
markets are saturated, and new hit 
records (read: programs) are re¬ 
quired to maintain the revenue 
stream. 

Companies using the second 
business model sell software to 
computer hardware vendors. The 
software becomes an integral part of 
the computer system being sold, 
much like the “Dolby Labs” business 
model. Nearly every tape deck and 
many radios offer the Dolby technol¬ 
ogy. 

If there were no computers, it 
is unlikely that there would be soft¬ 
ware, so it is not entirely possible to 
separate the expansion of the com¬ 
puter market and the success of the 
software publisher. However, with 
an understanding of why software 
publishers have adopted these busi¬ 
ness models and the formulation of 
an alternative business model, it is 
possible to manage the suc¬ 
cess/expansion relationship. 

With the “hit record” model, 
software publishers set themselves 
up like Michael Jackson or the Rol¬ 
ling Stones, record new records 
(make new programs), and try to 
get people to buy the new record 
(program). 

The strategic essence of this 
business model is to create a hit pro¬ 
gram, saturate the installed base of 
computers, then create another hit 
program and resaturate the installed 
base. Much of the strategic ration¬ 
alization of this business model 
revolves around something called 
the “upgrade strategy.” The theory 
is that once users have the hit pro¬ 
gram, they will want to upgrade it to 

the new, improved version of the 
program. 

Crucial to executing a hit 
record business model is knowing 
what the market saturation point is 
and having a natural follow-on prod¬ 
uct ready when the product life cycle 
has run its course. Figure 1 shows 
the expected product life cycle of a 
hit business program. 

The hit record business model 
is based on the assumption that 
making hit programs is similar to 
making hit records. Five steps to 
producing a record and program are 
detailed in Figure 2. 

Within the record industry, the 
concept development is generally an 

artist-oriented function, with the 
performing artist playing the key 
role in determining what the record 
is going to be. The product definition 
stage of program development has a 
higher organizational orientation, 
with market research playing a cru¬ 
cial role. 

Studio production time for a hit 
record is similar from artist to artist 
and from record to record. No 
doubt, the Rolling Stones spend 
more money on production than 
does the Chocolate Watchband or 
the 101 Strings, but in a global sense 
they are similar. Programming time 
devoted to hit programs varies 
dramatically, being based on the 
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FIGURE 1: PRODUCT LIFE CYCLE OF HIT SOFTWARE PROGRAMS 

FIGURE 2: FIVE STEPS TO PRODUCE A RECORD AND PROGRAM 

FOR RECORDS FOR PROGRAMS 

Concept development Product definition 
Studio production Programming 
Mixing Debugging 
Press records Duplicate media 
Sell Sell 
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complexity of the program being im¬ 
plemented. The amount of program¬ 
ming time devoted to Lotus 1-2-3 
easily exceeded the amount of pro¬ 
gramming time expended for Frog- 
ger. 

CONSUMABLE 
SOFTWARE? 

The fundamental difference be¬ 
tween hit records and hit pro¬ 

grams is in the pricing strategy. 
Pricing for hit records is based on 
the cost of the plastic disc plus 
royalties. Pricing for hit programs, 
however, is based on attaining a 
reasonable return on investment, 
with the investment being the devel¬ 
opment cost of the hit program. This 
explains why Frogger and Lotus 1- 
2-3, which have similar cost of 
goods, have widely divergent 
prices. 

Companies adopting the hit 
record business model tend to ad¬ 
dress the marketing of their prod¬ 
ucts as if the hit program were a hit 
record. Emphasis is on shelf space, 
packaging, and pull through. This 
marketing style has some validity for 
consumer-oriented programs such 
as Frogger, Pac-Man, and other 
games. However, the purchase of 
business-oriented programs such as 
Lotus 1-2-3 and dBase are pred¬ 
icated more on perceived require¬ 
ments and the product’s ability to 
meet requirements. It seems 
unlikely that many Fortune 1000 
companies purchased Lotus 1-2-3 
because they liked the box. 

Within the hit record business 
model, the assumption that selling 
software is like selling records has 
created a corresponding assumption 
that consumer-oriented marketing 
techniques are required. Consumer 
marketing techniques applied to 
products with short life cycles ul¬ 

timately cause that company to fall 
behind the product and technology 
curve. New product development 
gets stymied as the company ex¬ 
plores line extension, market expan¬ 
sion, and new, improved packaging. 

Emphasis on a consumer 
marketing orientation within com¬ 
panies adopting this business model 
has resulted in ill-defined marketing 
strategies, with the associated 
waste of capital. This has also led to 
just too many wine salesmen trying 
to keep up with a rapidly moving in¬ 
dustry and product life cycles of less 
than two years. 

If a software company adopts a 
hit record business model, it needs 
to remember that once a product is 
introduced, the primary focus of 
consumer marketing, as practiced 
by Proctor & Gamble, General 
Foods, and other successful com¬ 

panies, is to generate repeat busi¬ 
ness, not sell to new customers. 

Many of the programs that 
have been popular during the past 
several years have turned out to be 
a company’s single hit. Even for a 
company with a substantial revenue 
base, the ability to create a success¬ 
ful follow-on program has been a ca¬ 
veat to potential investors and 
customers. Figure 3 shows some 
examples of hit software companies 
and their products. 

THE ONLY SECOND HIT 

A more detailed examination of 
Figure 3 shows that the only 

true, nonpredatory second hit pro¬ 
gram is Symphony from Lotus. In 
the case of Ashton-Tate, dBase III 
is a replacement for dBase II, while 
the success of its Framework pro- 

FIGURE 3: SOME HIT SOFTWARE COMPANIES 
AND THEIR PRODUCTS 

COMPANY FIRST HIT SECOND HIT THIRD HIT 

Ashton-Tate dBase II dBase III Framework 

Lotus 1-2-3 Symphony 

MicroPro WordStar InfoStar 
ReportStar 
DataStar 

ChartStar 

VisiCorp VisiCalc VisiStuff 

Sorcim SuperCalc SuperCalc2 
SuperWriter 
Spellguard 

SuperCalc3 

Lexisoft Spellbinder 

Lifetree Volkswriter 

Software 
Publishing pfs:File pfs: Report pfs: Write 
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gram is still in question. VisiCorp 
has not only been unable to develop 
a follow-on hit program, but it has 
also been unable to move its hit pro¬ 
gram into the 16-bit arena. 

Sorcim developed a hit pro¬ 
gram, SuperCalc, for the 8-bit CP/M 
field. When the installed base of 
computers moved to 16 bits, Sorcim 
attempted to move but ran head-on 
into Lotus. MicroPro has had little 
success in moving non-word- 
processing software, while Lexisoft, 
Select, and Lifetree have yet to at¬ 
tempt a second hit. Software 
Publishing is an interesting case in 
that it seems to have been able to 
generate several hit programs. The 
pfs: series has been a very success¬ 
ful group of programs, but the single 
function and low price of these prod¬ 
ucts make them more analogous to a 
45-rpm record than to a 33-rpm al¬ 
bum. 

Advances in computer technol¬ 
ogy and the entry into the market of 
new suppliers have provided the hit 
program publisher with new areas 
for market expansion. The biggest 
expansion of the market to date has 
been the introduction of the IBM PC 
and the subsequent proliferation of 
16-bit PC clones. This new class of 
computers and users represented a 
major opportunity for the 8-bit CP/M 
software vendors to extend their 
product lines, while expanding their 
businesses. But what happened? 
Figures 4 and 5 show the dominant 
software companies for the 8-bit 
CP/M and 16-bit PC arenas. 

The rapid penetration of 16-bit 
computers caught many software 
vendors by surprise. Software pub¬ 
lishers expected the acceptance 
time for 16-bit computers to be as 
lengthy as it had been for the 8-bit 
microcomputer. There was only one 
minor difference: 8-bit microcom¬ 
puters were pioneered by com¬ 

panies such as IMSAI, Exidy, 
Dynabyte, and Intertec, whereas 
16-bit microcomputers were 
pioneered by IBM. 

Without new hit records, con¬ 
tinued success with a hit record 
business model requires a constant 
expansion of the installed base. This 
expansion can come in two forms: 
(1) more users of existing computer 
types; or (2) new users of new com¬ 
puters. 

The second category is best 
represented by AT&T’s entry into 
the computer arena and the associ¬ 
ated growth of Unix system availa¬ 
bility. The Unix system’s function¬ 
ality appeals to a customer different 
from the traditional personal com¬ 
puter user. However, users of this 
Unix functionality still need the per¬ 
sonal productivity tools that have 
become the mainstay of personal 
computer software publishers. Thus, 
it is reasonable to expect that Lotus 
1-2-3, Framework, and WordStar 
will become available for the Unix 
system. 

“We've been running the Salt 
Water ads for six months now. We 

FIGURE 4: 8-BIT ‘HIT RECORD’ 
COMPANIES [AND THEIR HIT 
SINGLES] 

Digital Research CP/Mdstar 
Sorcim SuperCalc 
VisiCorp VisiStuff 
MicroPro WordStar 
Lifeboat Distribution 

FIGURE 5: 16-BIT ‘HIT RECORD’ 
COMPANIES [AND THEIR HIT 
SINGLES] 

Microsoft MS-DOS 

Lotus 1-2-3 
Ashton-Tate dBase 
MultiMate MultiMate 
Softsel Distribution 

have a high frequency rate, our 
packaging has been redesigned, we 
seem to be getting shelf space. Why 
aren't we selling more?" 

The days were long for the CEO. 
Failure was something he had never 
known. Things were being done just 
as they had been done at Gamble 
Foods, but something wasn't working. 
He thought about the advice from Salt 
Water: “People use computers because 
software makes them useful; you can't 
use the computer without software." 

“Thafs it!" he cried. “Since soft¬ 
ware is the key, we'll sell our software 
to the computer manufacturers." 

THE DOLBY LABS MODEL 

The second business model that 
software vendors have adopted 

is the “Dolby Labs” model. With this 
model, publishers sell the software 
one time to hardware vendors who 
include the software on each com¬ 
puter sold. The publisher collects a 
small fee, or royalty, for each hard¬ 
ware unit that is shipped. 

The Dolby Labs business 
model is used primarily by com¬ 
panies offering operating systems or 
systems tools. Some examples of 
this business model in the personal 
productivity or applications program 
area exist, and this inclusion of pro¬ 
ductivity and application software as 
part of the computer is referred to 
as bundling. Figure 6 shows com¬ 
panies that use or have used the 
Dolby Labs business model. 

Although the Dolby Labs busi¬ 
ness model can provide a consistent 
revenue stream, it is susceptible to 
changes in technology and demand. 
For example, Perfect Software sold 
primarily to 8-bit systems suppliers. 
These systems suppliers bundled 
the Perfect Software programs into 
their product offerings, with Perfect 
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Software receiving a small royalty 
for each computer shipped. 

When 16-bit computers 
emerged, Perfect Software’s cus¬ 
tomers (the system suppliers) found 
themselves behind the technological 
curve and experienced a lessening of 
demand for their products. This ul¬ 
timately found its way back to Per¬ 
fect Software as a dramatic drop in 
sales. Perfect Software has subse¬ 
quently filed for protection under 
Chapter 11. 

It is operating system and sys¬ 
tem tool companies that have made 
the most effective use of the Dolby 
Labs business model. It is also the 
operating system companies that 
have found themselves most sus¬ 
ceptible to advances in technology. 
The classic case is that of Digital Re¬ 
search (with CP/M) and Microsoft 
(with MS-DOS). Digital Research 
dominated the 8-bit arena with CP/M, 
but when 16-bit personal computers 
started to emerge, Microsoft gained 
the upper hand with MS-DOS. 

What happened? Theodore Le¬ 
vitt, in his 1950s study “Marketing 
Myopia,” foresaw what would hap¬ 

pen to companies such as Digital Re¬ 
search. The gist of Levitt’s study is 
that the railroads declined because 
they viewed themselves as being in 
the railroad business, not the 
transportation business. 

Digital Research viewed itself 
as being in the CP/M business, not 
the operating systems business. 
When an advance in technology oc¬ 
curred, the firm tried to push its 8- 
bit-oriented CP/M onto a new 
technology. What was required, and 
what the customer wanted, was 
something different. 

The key points of the Dolby 
Labs business model: (1) a revenue 
stream from products that are not 
managed by the vendor; (2) a sus¬ 
ceptibility to changes in end-user 
demand and technology; and (3) a 
low-cost, targeted sales effort. 

“We were doing OK until that 
new ‘90987’ microprocessor came 
out. Damn! Those people at Pratel 
never make anything that’s upwardly 
compatible. ” 

His gang from Cincinnati had 
returned to the banks of the Ohio. 
Successive rounds of technological 

one-upmanship had catapulted the 
market beyond his company. 

“What can I do? I’ve tried to sell 
it like records, I’ve tried to sell it like 
Dolby stereo. Is there a way to market 
software while not preying on your 
base or being vulnerable to tech¬ 
nological advances? What if we sold 
software subscriptions like Time 
magazine?” 

THE TIME MAGAZINE 
MODEL 

Historical precedence and tech¬ 
nical limitations have prevented 

software publishers from pursuing a 
third business model, the Time mag¬ 
azine model. The strategic essence 
of this model is to sell a program to a 
user for use over a specified period 
and then to resell the same or a 
newer version of the program to the 
same user for another length of 
time. 

The historical precedents push¬ 
ing against the Time magazine busi¬ 
ness model are unique to the micro¬ 
computer world and are based more 
on technical limitations than a 
reasoned marketing or business 
strategy. Traditionally, microcom¬ 
puter software has been sold with an 
“unlimited, non-exclusive, worldwide 
use license. ” 

This allows users to utilize the 
software for as long as they want 
and as long as they abide by the li¬ 
censing agreement. Another strong 
element of this precedent is the li¬ 
censing of a software product to a 
specific computer or system. If you 
think you really own the copy of 
Lotus 1-2-3 that you just gave some¬ 
one $500 for, read the fine print. 

The unlimited license and li¬ 
censing to a specific system evolved 
because there was no way to limit 
the duration of the sale of the pro¬ 
gram. Because there was no way 

FIGURE 6: COMPANIES THAT USE OR HAVE USED THE ‘DOLBY 
LABS' BUSINESS MODEL. 

COMPANY PRODUCT COMPUTER 

Microsoft MBASIC trs-80, IBM 
AT&T, COMPAQ 

Digital 
Research 

CP/M, C-BASIC Kaypro, Osborne 

Lotus 1-2-3 HP Portable 

MicroPro WordStar Eagle 

Perfect PerfectWriter 
PerfectCalc 

Kaypro 

AT&T Unix AT&T, IBM PC/AT 
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to limit the use duration, software 
could only be sold (licensed) fcrev 
er. not sold based on t\me or usage. 

Primary advantages of the 
Time magazine business model in¬ 
clude generation of an ongoing reve¬ 
nue stream, high market penetration 
because of lower pricing, knowing 
who the customer is and how to 
reach that customer, an identified 
market for an improved version of 
the product, and an identified mar¬ 
ket for ancillary produ:ts. 

Marketing subscription soft¬ 
ware allows direct marketing to the 
consumer and allows a focus on gen¬ 
erating repeat business. For sub¬ 
scription marketing of software to 
occur, a market segment that has 
not been tainted by the historical 
precedents of the personal com¬ 
puter needs to be identified. 

This, then, is a njiajor opportu¬ 
nity for Unix system software 
vendors to shed the weighty 
baggage of the past, if that is possi¬ 
ble at all. 

The parking lot of Eve Software 
was nearly empty as Mel Jochton, 
Godfather of the Silicon Valley 
venture capitalists, pulled up in his 
anthracite Ferrari 308, The parking 
lot has been nearly empty for se veral 
mpnths now. 

“I hate having to do this, "Jock- 
ton muttered to himself He zipped 
into the parking place next to the front 
door. The low-slung Spanish siucco 

kin. 
the 

The 
late 

looked appealing in the setting s 
alone in 
were off. 

The CEO sat 
boardroom. The lights 
mahogany table-top reflected the 
autumn sun that snak’d through the 
Veloblinds. The white presentation 
board was clean for the first time in 
months. □ 
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Without SoftShell; 
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Now you can have a complete 
UNIX System III implementation on 
most models of the IBM PC. 

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

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

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

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

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

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

IBM has other software for PC/IX 
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You’ve heard stories about those big stock options, 
loose work rules, and big salaries. But what’s the job 

market really like out there? 

UN 
JOB MARKET 

BY 

SU] 

in 
sy: 
po 
For 
en( 
sa 
tio 
re 

THE 

IX SYSTEM 

DAVID A. SMALL There’s a certain amount of 
euphoria associated with 
being a Unix system per¬ 

son. It is comforting to 
^ou are in a “hot” field 

and that your skills are in short 
pply. Like the petroleum engineer 

to late-1970s, the Unix 
stem professional is faced with op- 
rtunities that break all the rules, 

examp e, we see 26-year-old 
managers with $50,000 

anes, substantial equity posi- 
ns, relaxed work rules, and jobs 
structured to suit the whims of a 

al. key individu 
Even with such attractive op¬ 

portunities, 
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many of the jobs go 

unfilled for long periods. This is not 
just because of a talent shortage. 
The Unix system job market has 
some peculiar dynamics that tend to 
frustrate would-be employers. 

This particular market is 
economically imperfect; that is, the 
best skills do not automatically flow 

The greatest demand is 

for skills that the ven¬ 

dors need—system inter¬ 

nals, communications, 

graphics, user interface, 

and marketing support. 
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to the highest bidder. One reason is 
that the Unix system community is 
made up of individuals who have 
priorities of their own. These indi¬ 
viduals appear to fall into four camps 
(with some overlap): 

(1) The technical types. These 
individuals want to work at the state 
of the art on the most challenging 
technical problems. They seek to 
associate with employers who offer 
the best teachers, the best tools, 
and the most advanced projects. For 
them, a certain status is associated 
with their affiliation to the most 
technically admired employer. 

They consider themselves 
more a “member” of a profession 
than an “employee” of a company. 
They yearn for advanced education 
and for a work environment that en¬ 
courages creativity and autonomy; 
they abhor bureaucracy and 
regimentation. Some feel that they 
must constantly move on to new 
challenges and avoid repetition. 
Some see themselves as pioneers 
working to roll back the frontiers of 
technology, thereby benefiting 
mankind. Some look down upon 
management and marketing types 
and prefer to withdraw into the labo¬ 
ratory. 

At the moment, the technical 
types form a high percentage of the 
total Unix system population—many 
of the most experienced and tal¬ 
ented individuals. In other words, 
this group has both breadth and 
depth. 

DIFFICULT TO ATTRACT 

Prospective employers find this 
group difficult to attract using 

conventional recruiting methods. 
These individuals look for a work en¬ 
vironment that is consistent with 
their values as described above. 
They lean heavily on established 

employer reputations and word-of- 
mouth recommendations from their 
peers. 

(2) The strivers. Although they 
do not all define success in the same 
way, they are driven to succeed. 
For some, success is making a lot of 
money. For others, it is advance¬ 
ment in terms of organizational 
power, responsibility, or recogni- 

The best skills do not 
automatically flow to the 
highest bidder. 

tion. For still others, it is career 
achievement, such as developing a 
successful product or becoming 
recognized in their field. Many are 
workaholics whose careers often 
take first priority over all else. They 
tend to be determined and thus very 
committed to projects and em¬ 
ployers. As a result, their job 
mobility is lower than their ambition 
might otherwise suggest. 

Companies like to recruit from 
this group. Strivers tend to fit right 
in with the short schedules, tight 
budgets, and big ambitions of most 
Unix system employers. Unfor¬ 
tunately for the companies, attract¬ 
ing the attention of the strivers is 
hard—they are too busy to think 
about changing jobs. 

(3) The lifestylers. They see 
their careers as important but sec¬ 
ondary parts of thejr lives. Living in 
the mountains d>r some other 
specific locale takes first priority, as 
may proximity to family, religious 
affiliation, or just about anything. 
They choose jobs on the basis of 
such factors as geographic location, 
job security, or working hours, and 
other benefits. In general, they 
respond to the enticements of an 
overheated job market only within 

the confines of their lifestyle consid¬ 
erations. To them, a job is just that 
—a job. 

Many of these individuals would 
rather change occupations than com¬ 
promise their lifestyle. They have to 
be lucky to find a good career oppor¬ 
tunity within the typically narrow 
boundaries that they set for them¬ 
selves. Companies find them un- 
recruitable outside their chosen 
area. 

Pure lifestylers are usually 
pretty happy because they are living 
where they want to live or are doing 
what they want to do. It is the half- 
breed lifestyler/striver or life- 
styler/technical type who is likely to 
be unhappy and have serious career 
problems. 

(4) The steady employees. This 
is the working class—the normal, 
average, businesslike employees 
who seldom achieve greatness but 
who are consistently solid and 
reliable. They do what they are 
asked to do and no more. They hope 
to advance in their careers through 
steady dependability rather than 
spectacular achievement. 

Because promotions in this 
group are rare, steady employees 
sometimes attempt to achieve ad¬ 
vancement by changing jobs in a hot 
job market. They want to be suc¬ 
cessful, and they tend to perceive 
success as luck—being in the right 
place at the right time. They are the 
most likely group to be reading the 
classified ads. 

RIGHT PLACE, RIGHT 
TIME 

his group really stands to 
benefit from the crunch in the 

Unix system job market. They are 
liable to obtain positions and salary 
levels that they would not otherwise 
obtain. They really are in the right 
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quickly overcome by the variety of 
locations, companies, and jobs. As a 
result, they tend to restrict their 
search. It would be physically 
impossible for anyone to interview 
all possible employers. This often 
benefits “name” employers and 
those who respond the most quickly 
to incoming resumes. The individ¬ 
ual may sidestep the problem and 
follow a friend to a new job rather 
than actively survey the market to 
determine his real market value. 

At the moment, the Unix ven¬ 
dor community is in a state of full 
mobilization, while the user commu¬ 
nity is just awakening. As a result, 
the greatest demand is for skills that 
the vendors need—system inter¬ 
nals, communications, graphics, 
user interface, and marketing sup¬ 
port. In the future, as the market 
matures, there should be a tremen¬ 
dous increase in the demand for ap¬ 
plication programmers. To some 
extent, these new user employers 
will compete for currently trained 
programming talent, resulting in an 
increasing shortage of people who 
have Unix system experience. 

THE EMPLOYER 
PERSPECTIVE 

The Unix system employer must 
face the question of how to at¬ 

tract and hold key employees. This 
question depends to some degree on 
the local Unix system job market. In 
areas such as Silicon Valley or Bos¬ 
ton, a large local labor pool and in¬ 
tense local competition exist. Em¬ 
ployees enjoy high local mobility 
because they can change jobs with¬ 
out relocating. This leads to an ac¬ 
tive, fiercely competitive free 
market with wildly escalating 
salaries and high turnover rates. 
The results are often golden hand¬ 
cuffs (equity deals) and high salaries. 

In an area such as New Jersey, 
on the other hand, AT&T and the 
many AT&T contract consultants 
have a near monopoly on the jobs for 
Unix systems programmers. There 
is no local competition from start¬ 
ups, and employees are dependent 

Strivers tend to fit right 
in with the short 
schedules, tight budgets, 
and big ambitions of 
most Unix system 
employers. 

upon one company's wage and salary 
program for their rewards. 

In emerging centers such as 
Portland, San Diego, Research Tri¬ 
angle Park, Austin, and Salt Lake 
City, the market is in transition from 
labor surplus to labor shortage. For 
years, more qualified individuals 
were always seeking employment in 
those locations than there were jobs 
available. Companies were able to 
hire engineers at low salary levels, 
and extra enticements were un¬ 
necessary. 

In some cases, these com¬ 
panies now have entire engineering 
departments that are underpaid by 
national standards, though fairly paid 
by traditional local standards. As the 
local labor surplus dries up, these 
companies need to be able to recruit 
nationally. They are already finding 
it almost impossible to attract new 
hires within their existing salary 
structures; thus, they are faced with 
some particularly tough choices. For 
now, they try to limp along by 
looking for people who went to 
school in the area or are attracted to 
it for other reasons. As the shortage 
of Unix system talent intensifies, 
however, they will have to face up to 
their fundamental salary problems. 
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Large companies usually have 
formal wage and salary administra¬ 
tion programs. They attempt to 
keep salaries in line throughout the 
corporation regardless of cost-of- 
living factors or specific skills. This 

The technical types 
yearn for advanced 
education and a work 
environment that 
encourages creativity 
and autonomy. 

was illustrated when, at the peak of 
the petroleum engineer shortage, 
many larger companies experienced 
a significant exodus of critical skills 
(engineers and geologists) to 
smaller companies that were not 
constrained by wage and salary 
guidelines. On the other hand, 
larger companies were more able 
and prepared to offer house buyouts 
and lucrative mortgage differentials 
than were smaller companies. 

In the Unix system field, some 
of the equity offers that smaller 
companies make are particularly at¬ 
tractive and therefore potentially 
troublesome for larger companies. 
For example, some small companies 
give employees an option to pur¬ 
chase a substantial amount of com¬ 
pany stock at a token price. They 
can exercise the option when and if 
the company goes public and the 
stock has a greater market value 
than the option price. Most of the 
engineers who sign on with these 
companies hope to see a return in 
the range of $10,000-$100,000 from 
these options. No guarantees exist, 
of course; but employees get a free 
ride, and that is what makes the op¬ 
tions attractive. It is a benefit that 
bigger companies just cannot match. 

TRADE-OFFS FOR THE 
INDIVIDUAL 

There are, and will continue to 
be, significant career opportuni¬ 

ties in the Unix system market. For 
most individuals, alternatives must 
be weighed in terms of the following 
factors: (1) long-term potential gain, 
(2) short-term job satisfaction, and 
(3) personal sacrifice (risk, geogra¬ 
phic location, and working hours). It 
is seldom possible to optimize all 
three of these factors in one job. A 
relatively high proportion of Unix 
system people tend to emphasize 
short-term job satisfaction. 

Several “questionable beliefs" 
exist in the Unix system world 
concerning the job market, including 
the following: 

(1) Large company equals job 
security. Wrong. Job security relates 
more to profitability than to com¬ 
pany size. 

(2) High-tech equals high per¬ 
sonal marketability. Questionable. 
An individual who can write device 
drivers is more marketable that a 
system architect. 

(3) Big-name employer equals 
enhanced marketability. Not neces¬ 
sarily. For marketability purposes, 
the type of experience is usually 
more important than the employer. 
Given current demand, it would be 
better to work on a Unix system 
port for any obscure company than 
to work on telecommunications 
switching applications for AT&T, Big 
Blue, or anyone else. 

TOUGH DECISIONS 

The crunch in the Unix system 
job market presents some tough 

decisions for both individuals and 
companies. In the future, there will 
not be enough technical talent to go 

around. Individual companies will 
prefer to hire an experienced person 
and let other companies worry about 
retraining employees or hiring 
rookies. Somebody will have to do 
the retraining, or each hire will 
simply create another vacancy 
somewhere else. 

The small companies will con¬ 
tinue to buy up expensive talent 
rather than to train their own. The 
big companies will cling to their 
wage and salary programs and will 
be forced to do even more of the 
industry's training. This is not all bad 
because there are many competent 
software people interested in the 
Unix system but not experienced 
with it. It is the larger companies, 
with greater personnel margins and 
softer budgets, that are most likely 
to give them a chance. 

Individuals should be aware of 
the old maxim: Be careful what you 
want because you might get it. For 
example, if you make the lifestyle 
choice, you must accept the long¬ 
term consequences of possibly lim¬ 
ited salary, career, and technical 
development. Career decisions 
made now are critical for the longer 
term. There is no benefit to simply 
having qualifications or credentials. 
You must put those qualifications to¬ 
gether with a good job opportunity. 

Many Unix system people will 
re-evaluate their priorities over the 
next few years as they see examples 
of fame and fortune achieved by 
others less talented than them¬ 
selves. The trick is to be able to tell 
your grandchildren what it was that 
you did and not what it was that you 
should have done. □ 

Dave Small is president of Scientific 
Placement Inc., a Houston-based com¬ 
pany that is a major placement firm for 
Unix system professionals. 
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the UNIX™ operating system, 
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HANDLE CORP, 140 MACKIN, 
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anagernent, virtual spreadsheet, 
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The AT&T 3B2/300 computer with HANDLE on screen 
and integrated graphics printouts. 

Automation System for UNIX. 
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Fast.. Versatile 
...Powerful Tools 

Integrated Productivity Tools from SouthWind 
Software provide today’s professional with fast, 
versatile tools to organize, manipulate and 
display information with clarity and 
effectiveness. 

TACTICIAN is an enhanced 1024 x 1024 
spreadsheet which interacts with popular 
UNIX DBMS ie. UNIFY, INFORMIX and 
MICROINGRES. 

GRAFSMAN’s panel driven graphic 
editor helps create brilliant color graphics 

Integrated Productivity Tools, IPT, TACTICIAN, and CRAFSMAN are trademarks of 
SouthWind Software, Inc. UNIX is a trademark of AT&T Bell Laboratories. UNIFY is a 
trademark of the Unify Corporation. INFORMIX is a trademark of Relational Database 
Systems. Inc. MICROINGRES is a trademark of Relational Technologies, Inc. XENIX 
is a trademark of Microsoft, Inc. 

for reports and presentations using data from 
TACTICIAN, DBMS, or application files. 

Integrated Productivity Tools were designed with 
the OEM in mind to allow for quick, easy 
incorporation into problem solving applications. 
IPT is available today for a wide variety of 
UNIX/XENIX based systems. 

Call for further information about the fast, 
versatile and powerful Integrated Productivity 
Tools family. 

SOUTHWIND SOFTWARE, INC. 
4520 E. 47th St. So. 

Wichita, Kansas 67210 
316-788-5537 

1-800-346-3025 EXT 234 
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The ideal choice 
lor the OEM 
A 32-bit multi-user virtual memory 
microcomputer by LMC. 
The MpgaMicro is a "big” computer in 
a small box. It allows one or up to 32 
users to run big applications programs 
(ones ko big they can't even be com¬ 
piled by smaller 8- or 16-bit machines) 
simultaneously Because the MegaMicro 
is a multi-user system, it allows easy 

sharing of data bases and peripherals- 
obstacles that soon haunt business 
and scientific users of “personals” who 
find a need to “network” or to add 
devices such as laser-printers, multi¬ 
color plotters and the like. 
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MegaMicro is built around the 
4 state-of-the-art VLSI logic — 
000 family developed by National 
onductor. Each MegaMicro is 

with UNITY-HCR’s full Bell- 
UNIX operating system—as 

FORTRAN AND C. Also stand- 
hardware virtual memory and 

are floating point, a half Meg. of 
and a very fast 33 Meg. Winchester 

. The result is a computer with 
rformance of a large mini, at a 
>" price. For example, the 

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

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

LMC MegaMicros The Logical Alternative™ 

The I 
m . 
■ ■I. A 
4200 

L ogical Microcomputer Company 

member of the Marmon Group of companies 
West Diversey, Chicago, IL 60639, (312) 282.9667, Telex 887787 LMC 
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EXPERIENCE THE WORLDS QF (JNir 
UniForum ’85 is your passport 
nating “Worlds of UNIX.” You’ll 
examine the growing 
impact of UNIX in 
Office Systems, Per¬ 
sonal Computers, 
Engineering/Pro¬ 
gramming, and 
Market Trends 
at UniForum ’85, 
the largest UNIX event 
ever held. 

to the fasci- 14 all-day tutorials on user-specific aspects of 
UNIX...40 in-depth and informative confer¬ 
ence sessions...four nationally-known ple¬ 
nary speakers. 

In addition, a number of introductory courses 
t in UNIX will be presented throughout 
r the event. 

UniForum ’85 will be your total UNIX experi¬ 
ence. Whether you’re just getting started... 
or are a seasoned UNIX veteran...UniForum 
’85 is the UNIX event of the year. 

More than 200 major vendors, in 850 booths, 
will display and demonstrate all that’s new in 
UNIX products and applications. Sponsored by 

An extensive conference and tutorial program wQHSBfl 
will expand your UNIX database. This'pro¬ 
gram, organized by /usr/group, will include 

“UNIX is a registered trademark of AT&T Bell Laboratories. 

For Complete Information, Call: 

1-800-323-5155 
(In Illinois, Call: 1-312-299-3131) 

Or Write: 

UniForum 
Suite 205 
2400 East Devon Avenue 
Des Plaines, IL 60018 
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irk of Beil Laboratories 
was developed exclusively 

emarks of International 
nark of North American 
an-McFarland Corporation 

Photographer - Michael Zagaris • UNIX is a tradem 
• SERIX is a trademark of CMI Corporation • SERI) 
for CMI by COSI. • IBM, Series/1 and EDX are tra( 
Business Machines Corporation • UNIFY is a trad 
Technology, Inc. • RM/uOBOL is a trademark of f 
• ViewComp is a trademark of Unicorp Software. 

...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. 

CMI 
* 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 CORP. BDHS 

Member CDLA Member ASCD 
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REVIEW 

If you’re looking for a well-thought-out, integrated 
accounting package for a medium-size company, these 

nine modules are worth investigating. 

REVIEW OF THE 
ACUITY 

BUSINESS 
SOFTWARE 
PACKAGES 

BY WILLIAM J. DONNELLY 

The Acuity Software, 
originally developed by 
Irisystems, was first re¬ 

leased in 1980 for use on 
of superminis. Now, how- 
it is being marketed by 

Computer Cognition, located in Na¬ 
tional City, Calif. Unix system im¬ 
plementations began in the first 
quarter of 1984. Most minicomputer 
sites use VAX VMS or Harris VOS, but 
among the compatible machines that 
use the Unix system are those from 
AT&T, Convergent Technologies 
(MegaFrame and MiniFrame), 
Motorola, NCR (Tower), Burroughs, 
Gould, Plexus, Charles River Data, 
and Digital Equipment Corp. (DEC 
VAX using Berkeley 4.2). Generally 
speaking, any M68000-based micro 
can run this software. It also re¬ 
quires the Ryan-McFarland run-time 
COBOL package, and it can be 
released for Version 7, System V, 
and System III. 

The nine software modules cur¬ 
rently available to run on the Unix 
system include (1) General Ledger, 
(2) Accounts Receivable, (3) Ac¬ 
counts Payable, (4) Inventory Man¬ 
agement, (5) Customer Order 
Processing, (6) Bill of Materials Pro¬ 
cessor, (7) Purchase Order and 
Receiving, (8) Fixed Assets, and (9) 
Payroll. Modules one through three 
retail for $1000, and the remaining 
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Computer Cognition wisely advises new users to continue using their 
former systems until all problems have been ironed out. 
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cesses to follow in converting from a 
manual or other computer system 
are given for each module, and load 
sheets accompany each module to 
ease conversion. 

In addition, Computer Cogni¬ 
tion wisely advises new users to 
continue using their former systems 
until all problems have been ironed 
out. With rare exception, when 
users do not answer a program 
prompt, the programs default to the 
most logical assumption. This saves 
considerable time in data input be¬ 
cause the operator is not required to 
answer a question and can move on 
to the next item. 

Although the programs offer 
little flexibility for sorting or pre¬ 
senting data, they are sufficiently 
flexible to allow for users’ future 
needs. In addition, users can offload 
data files to another system if they 
want to perform any additional data 
manipulation. A three-part method 
of user controls, program controls, 
and data file controls is written into 
the programs to provide computer 
security. 

GENERAL LEDGER 

The General Ledger module is 
based on four-digit main account 

numbers and three-digit subac¬ 
counts, which can be used to create 

profit or cost centers and accom¬ 
modate multiple entities. Most 
users should be able to convert to 
this system easily. The General 
Ledger is very flexible. For exam¬ 
ple, it enables users to transfer 
data from other modules such as 
Accounts Receivable, Accounts 
Payable, or Payroll, eliminating the 
need to re-enter data. Depending on 
the user’s needs, information can be 
entered on a summary or detail 
basis. Users can set up standard or 
recurring entries in which the trans¬ 
action is either fixed or requires the 
entry of a new dollar amount for 
each accounting period. Automatic 
reversal of entries is also possible. 
Users can enter prior years’ data, 
and budgeted data and historical 
data is easily transferred to the 
current year’s files for compari¬ 
son purposes. 

The financial format is highly 
flexible—for example, any desired 
numbers can be singly or doubly un¬ 
derscored. In addition, up to 99 
different texts are available for 
footnotes, headings, or opinions. 
Automatic allocations can be estab¬ 
lished and distributed to as many as 
12 different accounts. You can ex¬ 
press income-statement dollar 
amounts in percentages, and you 
can use up to 13 accounting periods. 
Current, budget, and historical data 
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can be printed for comparative anal¬ 
ysis purposes. 

A convenient feature that helps 
users prepare statements is an op¬ 
tion to produce a general ledger 
worksheet. Users can easily pro¬ 
duce a standard balance sheet and 
income statement, subsections of 
either in the form of supporting 
schedules, a statement of retained 
earnings, a statement of cash flow 
(sources and application of funds), 
and a statement of changes in 
financial position or changes in com¬ 
ponents of working capital. 

I found only one weakness in 
the general ledger process: The 
system allows for the consolidation 
of multiple companies, but a general 
ledger worksheet cannot be pre¬ 
pared for this function. In sharp 
contrast to the rest of the users’ 
manual, the section dealing with this 
portion of the module gives scant in¬ 
formation about how it works. If 
your company has complex con¬ 
solidation entries, I would suggest 
that you contact Computer Cogni¬ 
tion for more details about this sec¬ 
tion of the module before you 
purchase it. 

ACCOUNTS RECEIVABLE 

Any accounts receivable module 
must enable users to enter in¬ 

voices, apply cash receipts, com¬ 
pute finance and other charges, 
and enter debit and credit memos. 
With the Acuity system, you must 
buy the Customer Order Processing 
module if you don’t want to generate 
invoices manually. This module lets 
you establish customer credit limits, 
and gives you a warning message if 
an invoice puts a customer’s balance 
over his limit. 

Master files by customer in¬ 
clude ship and bill to addresses, 
phone numbers, individuals to con¬ 

tact, sales tax status, discount 
terms, shipping codes, payment 
terms, finance charge rates, and a 
salesperson code for later commis¬ 
sion calculations. Cash receipts can 
be applied against an open account 
or specific invoice. One nice feature 

of this program is that a running bal¬ 
ance of the amount of cash not yet 
applied is shown on the screen. This 
aids in applying the check to in¬ 
voices. Open invoice work sheets 
can also be printed to simplify this 
task. 

COMPUTER COGNITION 
REPLIES 

In general, we find ourselves 
in agreement with the re¬ 
viewer’s comments. Accord¬ 
ingly, we thought it would be 
useful to supplement those 
remarks, in addition to reply¬ 
ing to a few of the criticisms. 

New modules. In the next 
60 days, we will be releasing 
the Project Cost Accounting 
module. The Acuity Payroll, 
A/P, A/R, and A/P Systems are in¬ 
tegrated with Project Cost Ac¬ 
counting. A Work Breakdown 
Structure module is linked to 
the Project Cost module; this 
system is being improved and 
redesigned, and will be re¬ 
leased during 1985. A major 
modification to Project Cost is 
underway that will provide 
commitments through the 
Purchasing and AP Systems. 

Also during 1985, Com¬ 
puter Cognition will be releas¬ 
ing Master Scheduling and 
Material Requirements Plan¬ 
ning systems for the Unix sys¬ 
tem. 

Interfaces. At the recent 
West Coast UNIX Expo, Com¬ 
puter Cognition demonstrated 
a Unix system-PC link that al¬ 
lows for exchange of actuals, 
budgets, and comparatives 
from Acuity GL and Lotus 1-2- 
3. Spreadsheet interfaces will 
be released, where appropri¬ 
ate, for all Acuity systems. 
Also under development are a 
native-mode report writer and 
an interface to the relational 
database management system, 
Informix. 

Unix system implementa¬ 
tion. A great deal of care has 
gone into the Unix system im¬ 
plementation of Acuity. A 
proprietary file system over¬ 
comes all the limitations 
of Ryan-McFarland’s V2.0 file 
system; system speed and in¬ 
tegrity improvements are the 
result. The Unix system 
spooler is utilized; the printer 
may be locked out when spe¬ 
cial forms are being printed. A 
system log of all Acuity users 
is maintained. Background 
processing of longer jobs frees 
the terminal for other uses. 
Multiple companies are stored 
in multiple Unix system direc¬ 
tories, so that site managers 
can effectively manage their 
disk space. 

Remarks. 1: A common 
use for the Bill of Materials 
Processor is to define a product 
structure so that the Customer 
Order Processing System can 
affect the inventory of multiple 
items based upon a single line 
item in an order; for instance, 
a set of bedroom furniture 
might consist of bed, dresser, 
mirror, carpet, etc. A customer 
might order just One deluxe 
bedroom set, and the system 
figures out all the pieces using 
BOMP. 

2: A new release of 
documentation for G/L Con¬ 
solidation is being prepared. 

3: Minicomputer pricing 
(for example, DEC VAX using 
Berkeley 4.2) is higher; con¬ 
tact Computer Cognition for 
details. 
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The Accounts Receivable mod¬ 
ule generates several useful reports, 
including customer listings, receiv¬ 
able open listing items, sales jour¬ 
nals, cash receipts edit list and 
journals, finance charges journal, 
commissions due reports, general 
ledger distribution reports, sales tax 
reports, and sales analysis reports. 
Each of these reports can be by 
customer, customer type, sales 
volume, salesman, or state. When 
the project management system 
becomes available, users will also be 
able to produce reports by project. 

Given today’s emphasis on the 
timely collection of money, users 
will find the Accounts Receivable 
aging system a helpful tool. The sys¬ 
tem is flexible because users can de¬ 
termine the time periods used to age 
receivables. Users can also sort 
balances in several useful ways 
(including by salesperson) that can 
speed collection efforts. 

ACCOUNTS PAYABLE 

he Acuity system’s Accounts 
Payable module can track the 

amounts owed to vendors and can 
aid management in making payments 
that maximize company cash flow. 
Accounts Payable tracks balances 
outstanding through the use of its 
accounts payable open item report 
and tracks agings by invoice dates or 
due dates. If users need information 
about a particular vendor, perhaps 
to answer a question raised in a 
phone call, they can make a vendor 
account inquiry and can call all the 
recent transactions with that vendor 
to the screen. 

The program sets up payment 
due dates when vendor invoices are 
entered into the system. Prior to 
check preparation, a pre-check¬ 
writing report can be generated. 
Management can select those bills it 

wants to defer temporarily or per¬ 
manently and can then run the 
check-writing program. Another 

Users can offload data 

files to another system 

if they want to perform 

any additional data 

manipulation. 

useful report is the cash require¬ 
ment report, which is particularly 
helpful to a company experiencing 
cash-flow problems. This report 
enables users to forecast expendi¬ 
tures, so they can modify payment 
dates or use the deferral feature 
mentioned above. 

Another useful option is that 
users can set up recurring payments 
such as rent, insurance, or leases on 
a one-time basis and then include 
them in the Accounts Payable 
reports. This can save the consider¬ 
able time and effort that it takes to 
prepare checks manually. Given the 
IRS’ increased emphasis on the 
reporting of non-employee pay¬ 
ments, you will be pleased to know 
that the system can print 1099 forms 
for those vendors you indicate are 
subject to such reporting. Again, 
this frees clerical personnel from an 
extremely time-consuming job. 

INVENTORY 
MANAGEMENT SYSTEM 

he Inventory Management mod¬ 
ule is set up primarily for distri¬ 

bution or closely related applica¬ 
tions. In addition to multiple com¬ 
panies, it can also handle multiple 
inventory locations. Although users 
can enter the receipt of items di¬ 
rectly into the system, Acuity 
recommends that the Purchase Or¬ 
der (PO) system be used for this 

function. Deletions from the system 
can also be entered directly, but the 
Customer Order Processing (COP) 

module is recommended. 
If you purchase the PO and COP 

modules, you have an integrated 
system that can not only track in¬ 
ventory levels but can also become 
another management tool. If you 
don’t purchase these two modules, 
you must determine if the time and 
effort necessary to enter additions 
and deletions manually is cost- 
effective and if it gives you suffi¬ 
ciently accurate inventory counts 
and dollar amounts. 

The Inventory Management 
module has several useful features. 
For example, users can allocate 
available stock to specific orders. 
The program calculates safety stock 
and re-order points based on user- 
supplied information, but economic 
order quantity must be computed 
manually. One uncommon feature is 
a forecasting program that can be 
used to determine future needs. 
The user gives relative weightings 
to prior activity, and the program 
exponentially smoothes the data. 

This module also includes an 
ABC analysis report, broken out by 
unit and dollar usage. It is not un¬ 
common for 80 percent of sales to 
be generated from 20 percent of the 
items in inventory, and this run can 
aid management in categorizing its 
inventory into the three classes. 
This should help eliminate costly 
stock-out situations and indicate 
which items should be counted more 
frequently if cycle counting is per¬ 
formed. The module also allows 
users to prepare the tags necessary 
to perform cycle or year-end physi¬ 
cal inventory counts. 

When I entered receipts man¬ 
ually into this module, I did notice 
one weakness. If purchase cost is 
unknown at the time of receipt, the 
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C ENGLISH.' 
The C Generation Language. 
What is cENGUSH? cENGLISH is a comprehensive fourth generation 
procedural language based on dBASE IP syntax. It is portable to a 
wide range of micros and minis. The language features user-trans- 
parent interfaces to a wide range of popular C compilers, operating 
systems, and data base managers. 

How is portability achieved? cENGLISH through its compiler inter¬ 
face translates cENGLISH into documented C source and uses a host 
C compiler to produce native machine code. 

C source can be embedded In cENGUSH source. 

Differences in the operating system and data base manager are 
handled by the runtime libraries. 

The result is that cENGLISH source can be compiled without modi¬ 
fication on any micro or mini configuration supporting cENGLISH. 

What about performance? cENGLISH executes FAST, just like any 
compiled C program. 

How easy is cENGUSH to use? While cENGLISH is a powerful high 
level language that can accommodate complex software develop¬ 
ment, it remains simple and straightforward to use. 

Call or write for availability of cENGUSH for the following configu¬ 
rations— 
Compilers: 

Standard O/S compilers: Lattice C~ for MS/DOS" 

Operating Systems: 
UNIxf UNIX-like, MS/DOS: Coherent: VMS" 

Data Base Managers: 
C-ISAM" and INFORMIX: UNIFY," ORACLE: PHACT," Logix" 

Foreign Language Versions: 
German, French, Spanish 

Attention MS/DOS users. Demo version and special introductory offer 
available for IBM PC: XT," AT," and other MS/DOS systems. 
Requirements: 256K, hard disk or two floppy disk drives, and 
MS/DOS 2.1 or higher. 

Attention dBASE II and dBASE III users. dBASE II to cENGLISH 
Converter now available; dBASE III Converter available later this 
quarter. Converted code is portable to micros or minis and executes 
as fast as original cENGLISH source. 

SAMPLE cENGUSH PROGRAM 

IDENTIFICATIONS 
MODULE: Mininame 
AUTHOR: bcs 
DATE 8/29/84 
REMARKS: Sample cENGLISH program that adds first 

names to a file 
END IDENTIFICATIONS 

GLOBALS 
FIXED LENGTH Ians 
FIXED LENGTH 15 Fname 

END GLOBALS 

MAIN PROGRAM 

BEGIN 
CLEAR SCREEN 
SET ECHO OFF 

USE "NAMES" 
VIEW BY ”ID_FNAME" ASCENDING 

AT 23,1 SAY "Add a record? Y or N" 
AT 23,25 ENTER ans USING T 

WHILE ansEQ'T 
CLEAR GETS 
AT 6,1 SAY "Enter first name" 
AT 6,20 GET Fname 
READ SCREEN 

INSERT 
Fname = Fname 

END INSERT 

AT 12.10 SAY Welcome to cENGLISH," & Fname 
WAIT 
AT 14,10 SAY "HIT ANY KEY TO CONTINUE" 
STORE" "TO Fname 
STORE" "TOans 
AT 23,1 SAY "Add another record? Y or N" 
AT 23,30 ENTER ans USING"!" 
CLEAR ROW 1 THRU 23 

END WHILE 

AT 12,10 SAY "That's all for now!" 
UNUSE "NAMES" 
SET ECHO ON 

END PROGRAM 

dBASE li and dBASE ill ore tTademorVs of Ashton-Taie lattice t$ a trodemorv of lattice, Inc UNIX is a trodemarv of Beil Laboratories 
MS/OOS is o trodemorv of Microsoft. Inc Coherent is o frodematv of Mam Williams Company VMS is o trodemart of Drgftoi Equipment 
Corporation C-ISAM ond INFORMIX are rrademarvs of Relational Dai otiose Systems, Inc Oracle is o trodemarv of Oracle Inc PHACT 
is o trodemorv of Phoct Associates logix is o trodemarv of Logicol Software. Inc IBM PC XT and AT ore trodemarVs of Inter national 
Business Mochlnes Corporation UNIFY is o trodemarv of Unify Corp 

0 f BUT 

Please circle Ad No. 121 on inquiry card. 

I'd like to know more about cENGLISH. 
Please send further information. 

Your Name Title 

Company Telephone 

Address 

City State Zip 

Check one: □ End User □ System House □ Dealer □ Distributor 

Send to: cLINE Inc.. 20 West Ontario, Chicago, IL 60610-3809 
Telex 516315 Phone (312) 9444$ 10 

In Canada: cLINE Canada, Inc. Complexe La Laurentlenne, 
425 St. Amable, Suite 165, Quebec, Canada G1R5E4 
Phone (418) 524-4641 
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program defaults to the last price 
paid. This could cause problems in a 
standard cost system or if prices are 
constantly changing. A manual audit 
trail would have to be established to 
guard against such a misstatement 
of inventory and to ensure that files 
are changed once actual information 
becomes available. 

CUSTOMER ORDER 
PROCESSING 

he Customer Order Processing 
module covers customer orders 

from the order entry process 
through the billing cycle. This 
module is worth buying only if you 
have also purchased the Accounts 
Receivable and Inventory Manage¬ 
ment modules. 

Regular and blanket orders are 
each entered through two different 
screens and invoices; credit memos 
are entered through a third screen. 
The program sets up 24 different 
fields for information pertaining to 
the order, and other fields exist for 
detailed line item and billing informa¬ 
tion. Given the number of available 
fields, this module should be ade¬ 
quate to handle most companies’ re¬ 
quirements. Order acknowledgments 
can be printed once all information 
has been entered. 

This module’ allows users to 
print picking tickets that can then be 
sent to the warehouse or stockroom 
and used as the source documents 
for pulling items to be shipped. 
When the tickets have been filled in, 
they can be sent back to the billing 
department, where they can be¬ 
come the source documents for 
preparing invoices. 

The module also includes a con¬ 
solidation program that enables or¬ 
ders to be consolidated so that one 
large order, rather than several 
small orders, can be sent. Users can 

review back orders periodically to 
see if they should be filled. Quantity 
discounts and pricing codes can be 
established based on customer, 
product type, or a combination of 
the two. Both can be changed easily, 
although, in my opinion, making 
such changes may be too easy. 
Using the security level codes dis¬ 
cussed earlier could minimize this 
problem. 

BILL OF MATERIAL 
PROCESSOR (BOMP) 

This module generates lists of 
parts necessary to build higher- 

level assemblies or finished units. I 
made only a cursory examination of 
this program (noticing no significant 
problems, by the way) because 
every company establishes assem¬ 
bly levels and part numbers differ¬ 
ently and because a Shop Floor 
Control program is not yet available 
for review. A program such as BOMP 
is only useful if it is fully integrated 
with an I/M and a Shop Floor Control 
program. 

PURCHASE ORDER 
AND RECEIVING 

This module covers the ordering 
and receiving of items that are 

necessary to conduct your business. 
It can be integrated with the General 
Ledger, Accounts Payable, and In¬ 
ventory Management modules. The 
module can print purchase orders 
(POs) and can also handle the normal 
situation of ordering and receiving 
items in one complete transaction. It 
can also handle drop shipments 
against blanket POs. Change orders 
and cancellation of POs are included, 
and appropriate controls are pres¬ 
ent. 

The receiving portion of the 
program allows for partial receipt, as 

well as the rejection, of received 
items. Data entry is streamlined: 
The PO being received against can 
be called to the screen, and the pro¬ 
gram defaults to the quantity 
received line. 

Among the reports and options 
that this module generates are PO 
inquiry by vendor, PO edit lists, vari¬ 
ous purchase history reports, ven¬ 
dor performance analysis, a cash 
requirements projections report, 
scheduled receipt reports by vendor 
or item, and an audit trail report to 
track changes in master file records. 
As many as 999 line items can be put 
on one PO, which should be ade¬ 
quate for almost any situation. 

FIXED ASSETS 

The Fixed Assets module keeps a 
record of all office furniture and 

fixtures, equipment and machinery, 
buildings, leasehold improvements, 
and other similar assets. The pro¬ 
gram calculates depreciation on ei¬ 
ther the straight-line, 125-percent, 
150-percent, or 200-percent declin¬ 
ing balance, sum-of-the-year’s- 
digits, units of production, or the 
Accelerated Cost Recovery System 
(ACRS) methods. The package in¬ 
cludes bonus depreciation and the 
expensing provision that is currently 
allowed for federal purposes. You 
can also obtain projected deprecia¬ 
tion to aid in budget preparation. 

Although the Acuity package is 
superior to many in the market¬ 
place, several items could be im¬ 
proved. Because most companies 
now keep different depreciation 
schedules for their books and for 
their tax returns, the Fixed Assets 
module establishes a file for each. 
However, in certain states, users 
may also require a state file. The 
Acuity package, though, does not 
contain this third file. 
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Heurikon presents Minibox - a multiuser 

UNIX workstation based on its powerful 

HK68™ single board microcomputer and 

Uniplus+™ UNIX System III or System V 

operating system with Berkeley enhance¬ 

ments. 

Designed with the OEM in mind, one size fits 
all Both compact and flexible, the Minibox 

includes within its 10.5"w x 13.9''h x 20.51 

frame a 200 or 400 watt power supply, six 

slot Multibus™card cage, (4-5 available for 

user use!), single double density floppy disk 

drive, streamer tape drive, and 31 or 65 

Mbyte Winchester drive (expandable to 280 

Mbytes). All this within the same cabinet! 

System status LEDS on the'front panel in¬ 

form the user of CPU and disk drive activity. 

With Uniplus+™, Minibox 

becomes a flexible and affordable 

tool for program development, text 

preparation, and general office 

tasks. Included is a full "C com¬ 

piler, associated assembler and linker/loader. 

Optional languages are: 

Macro assembler, ISO Pascal compiler, 

FORTRAN-77 compiler, RM-COBOL™, 

SVS BASIC (DEC BASIC compatible inter¬ 

preter), SMC BASIC (Basic-Four BB3 com¬ 

patible interpreter), and Ada™. Other 

utilities include UltraCalc™ multiuser 

spread sheet, Unify™ DBM, Ethernet™, 

and floating point processor. Alternate 

operating systems available are 

PolyForth™, Regulus™, CP/M 68K™, and 

others. 

’UNIX is a trademark of Bell Laboratories. Unify is a trademark 

of Unify Corp. UltraCalc is a trademark of Olympus Software. 

Ethernet is a trademark of Xerox Corp. Uniplus + is a trademark 

of UniSoft Corp. PolyForth is a trademark of Forth, Inc. Regulus 

is a trademark of Alcyon Corp. CP/M-68K is a 

trademark of Digital Research. Ada is a registered 

trademark of the U.S. government, Ada Joint Pro¬ 

gram Office. RM-COBOL is a trademark of Ryan- 

McFarland Corp. HK68 is a trademark of Heuri¬ 

kon Corp. Multibus is a trademark of Intel Corp. 

HELRIK0N 3201 Latham Drive 
Madison. Wl 53713 

Telex 469532 

800/356.9602 
In Wisconsin 
608/271.8700 

PAYROLL 

In my experience, unless a com¬ 
pany has approximately 100 or 

more employees, an in-house com¬ 
puterized payroll system is unlikely 
to be cost effective. One exception 
might be if the payroll system were 
well integrated with other financial 
modules. This is not true of the 
Acuity package: The Payroll module 
is currently integrated only to the 
General Ledger module. 

Problems that will be encoun¬ 
tered with an in-house payroll sys¬ 
tem include the need to make timely 
updates for federal and state 
changes in withholding amounts and 
in the dollar amounts subject to vari¬ 
ous taxes, security problems related 
to payroll files and checks while they 
are being printed, and the need to 
have checks ready on required 
dates. 

When a payroll system contains 
a large number of employees, the 
costs associated with the previously 
mentioned problems are less sig¬ 
nificant. If this describes your 
situation, the Payroll module is a 
worthwhile purchase. The system 
can handle both salaried and hourly 
employee data; however, hourly in¬ 
put must break down hours into reg¬ 
ular, overtime, or special—the 
program does not make such alloca¬ 
tions. 

Employee master files can con¬ 
tain over 100 different items, a 
useful feature when you have to an¬ 
swer any local, state, or federal in¬ 
quiries about the makeup of your 
staff. The module sets up fields to 
cover the standard deductions for 
federal, state, and local withhold¬ 
ings. It also establishes other deduc¬ 
tions, such as employees’ share of 
medical, credit unions, savings 
bonds, garnishments, and so on. Ex¬ 
tra fields have been provided for any 
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unusual deductions. Payroll checks 
can be printed once the operator is 
satisfied that all data is correct and 
that the checks have been aligned 
properly for printing. 

CONCLUSIONS 
nee you have sorted through 
the sales literature, salesper¬ 

son’s promises, users’ manuals, and 
performed some hands-on work 
with the packages, the most critical 
question of all can be answered: 
Does the software work? 

In my view, this Acuity package 
would perform well for a distribution 

company in the 40- to 500-employee 
range. A light manufacturing com¬ 
pany might find the package useful if 
it can handle shop floor control (SFC) 

manually until the SFC module be¬ 
comes available. For a service or 
heavy manufacturing company, I 
recommend that you buy another 
package, unless the company can 
wait for the release of Shop Floor 
Control. 

If you are examining the mod¬ 
ules individually, you should remem¬ 
ber that the high degree of potential 
integration does not mean that you 
cannot start with one module and 
add others as you need them. 

Before you purchase any of the 
modules, though, you should ensure 
that a majority of the modules will 
suit your needs. □ 

William J. Donnelly, CPA, holds 
undergraduate and graduate degrees in 
accounting. He is currently a lecturer at 
San Jose State University and is a doc¬ 
toral candidate at Golden Gate Univer¬ 
sity. Before spending several years as the 
chief financial officer of a Silicon Valley 
electronics firm, he spent four years in 
public accounting with two Big Eight CPA 

firms. 

SYSTEM V 

TRAINING 
WHY 

jle to use 
i yours. 

FOR UNIX SYSTEM TRAINING? 

AT&T offers the most current and comprehen¬ 
sive training on UNIX Systems. 

AT&T provides the best learning environment; 
one terminal per student; evening access to facil¬ 
ities; and expert instructors. 

AT&T has the breadth of courses your staff 
needs to unlock the full power of UNIX System V. 

AT&T courses signal your commitment to 
improving productivity with high-quality training 
for your employees. 

AT&T COURSES OFFER: 

The same training and methods we use to 

©1984 AT&T Technologies, Inc. 

teach the UNIX System to our own people. 
Ri gorous classes designed to teach specific 

skills for job-specific applications; 
Five areas of instruction ranging from intro¬ 

ductory to advanced levels for Managers/Supervi¬ 
sors, Users, Systems Administrators, Applications 
Developers, and Systems Programmers. 

Frequent class offerings so you won’t have to 
wait for the courses you want. 

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

For more information, a 
catalogue, or to register for classes, « T 
call 1-800-221-1647, Ext. 89. Al Oil 
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This month our reviewer reveals 
a deep, dark secret. 

UX-BASIC 
BY BRUCE MACKINLAY Why use BASIC on the Unix 

system? When you have 
C, the Bourne shell, 

yacc, lex, and 
the host of other Unix system 
tools, why would anyone ever want 
to use BASIC on the Unix system? If 
your answer is that you have a pro¬ 
gram written in BASIC and you don’t 
want to rewrite it, then you should 
check out UX-BASIC. 

Because UX-BASIC is compatible 
with OASIS BASIC, you should be able 
to move from OASIS to the Unix sys¬ 
tem without translating your pro¬ 
grams into C (as long as you wrote 
your applications in OASIS BASIC). 

Furthermore, the UX Software 
people intend to write a whole series 
of BASIC translators for different 
BASICS. These programs will trans¬ 
late foreign BASIC into UX-BASIC, 
allowing people who have applica¬ 
tions in IBM BASIC, DEC BASIC-PLUS, 
or even Microsoft BASIC to move to 
the Unix system with little effort. 

There are other reasons to use 
BASIC under the Unix system. Thou¬ 
sands have learned to program in 
BASIC on inexpensive microcomput¬ 
ers, and most of these people will 
not learn a new language; they just 
don’t have either the inclination or 
the time. Also, BASIC is great for ad 
hoc programming. You can whip out 
a BASIC program where other tools 
don’t work. 

And what about programming 

FIGURE 1: BINARY SEARCH IN C 

#define TABLESIZE 10 
main(); 

{ 
int Table[TABLESIZE] = {1,2,3,4,5,6,7,8,9,10}; 

printf(1‘The index is %n 
(-l = fail)\n'1,Binary(5,Table,TABLESIZE); 

}” 

int Binary (Number, NumTable, Size) /* find the n* th work in 
sorted table */ 
int Number; /* the number to find */ 
int NumTablef]; /* the list of numbers to search in */ 
int Size; /* and the size of the array */ 

{ 
int Low = 0; 
int High = Size-1; 
int Mid; 

while(Low <= High) 

{ 
Mid = High-Low/2; 
if (Number < NumTable[Mid]) 

High = Mid - 1; 
else if (Number > NumTablefMid]) 

Low = Mid + 1; 
else 

return(Mid); 

} 

return( -1) ; /* -1 indicates failure to find a 
match */ 
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FIGURE 2: TRADITIONAL MINIMAL BASIC BINARY SEARCH 

10 DIM T (10 ) 
20 DATA 1,2,3,4,5,6,7,8,9,10 
30 FOR 1 = 1 TO 10 
40 READ T (I) 
50 NEXT I 

1000 S=10 
1010 N=5 
1020 REM Call the binary search routine looking for N in S 
elements 
1030 GOSUB 9000 
1040 PRINT ‘ ‘The index is' ' ; M; ‘ ‘ (-1 = fail) 1 ' 
1050 GOTO 9999 

9000 REM Subroutine to search the first S elements of T[] 
for 
9001 REM the value N. If found leave the value in M, 
otherwise 
9002 REM make M=-l. 
9003 REM 
9010 LET L= 1 
9020 LET H=S 
030 IF L>H THEN 9120 
9040 LET M = INT( (H-L)/2) 
9050 IF N> = T (M) THEN 9080 
9060 LET H=M-1 
9070 GOTO 9030 
9080 IF N = T(M) THEN 9130 
9090 LET H=M +1 
9100 GOTO 9030 
9120 LET M= —1 
9130 REM returning the side effect M = index value 
9140 RETURN 

9999 end 

by nonprogrammers? You know, the 
people who haven’t spent years 
studying programming, trying to 
become superprogrammers. For 
these people, BASIC is simple, 
direct, and understandable. So the 
answer is YES, there are good 
reasons for BASIC under the Unix 
system. 

PROBLEMS WITH BASIC 

Figures 1, 2, and 3 show exam¬ 
ples of the same program frag¬ 

ment in C, in traditional BASIC-, and 
in UX-BASIC. The fragment of tradi¬ 
tional BASIC clearly demonstrates 
some of BASIC’s problems, while the 
UX-BASIC fragment shows that UX- 
BASIC solves many of these prob¬ 
lems. (The C fragment is there for 
comparison.) It is clear to most 
programmers that the C code is 
much easier to read and that it 
should be easier to maintain. 

Traditional BASIC is very hard 
to read for a number of reasons. (In 
fact, after I wrote this fragment of 
BASIC code, I was not at all sure that 
it worked; I had to get out an old 
BASIC interpreter and test the code.) 
The one- or two-character variable 
names are not descriptive, and you 
cannot use white space to logically 
group the code into digestible 
pieces. 

Also, the flow control struc¬ 
tures are very limited; you have to 
use IF and GOTO almost exclusively, 
turning the BASIC program into a 
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rat’s nest of branches. In addition, 
traditional BASIC does not have sub¬ 
programs or functions. You have to 
use the GOSUB statement, passing 
all variables via global side effects. I 
used REMarks to document the func¬ 
tion call, entry and exit. But even 
with the REMarks, the subroutine 
was very unclear. 

Although UX-BASIC is easier to 
read than traditional BASIC, C is still 
much better. But UX-BASIC does al¬ 
low programmers to use multi¬ 
character descriptive variable names. 
You can even use the dot (“.”) 
character to allow white space in the 
variable name. In fact, the variable 
name can be any length, but only the 
first 32 characters are significant. 

C allows variables to be any 
length, but only the first eight 
characters are significant. C also al¬ 
lows the variable name to be mixed 
uppercase and lowercase. Some C 
compilers limit you to seven sig¬ 
nificant characters, some to more 
than eight. 

With UX-BASIC you still can’t in¬ 
sert white space in your code to 
make it clearer, and it does not allow 
blank lines. Also, it places spaces in 
a code line according to its own 
rules. UX-BASIC has an INDENT 
command to indent the code, making 
the structure clear. In Figure 1, the 
C code indented the i f statements 
to indicate an if-case structure. 
UX-BASIC indented it assuming a nor¬ 
mal hierarchal if. The INDENT 
command is an improvement over 
traditional BASIC, but total control is 
still better. 

READABILITY 

UX-BASIC’s readability could be 
improved in a number of ways. 

First, UX-BASIC could allow blank 
lines. You can see from the sample 
C fragment that blank lines greatly 

improve the readability. Also, the 
ability to place any number of spaces 
between words and symbols allows 
the programmer to group equations, 
again improving readability. Finally, 
there is no need for a statement 
number on every line. Some BASICS 

provide multiline statements. 
Allowing the programmer to 

enter the text in mixed uppercase 
and lowercase would be a good 
move. You can see from the exam¬ 
ple that uppercase is very dense and 
that reading uppercase is tiring. The 
C code uses the mixed case to make 
it very easy to distinguish between 
variables, constants, and reserved 

words. Reserved words are in 
lowercase, variables are in capitals, 
and constants are in uppercase. 

UX-BASIC has a wealth of flow 
control structures. (See Figure 4.) 
These structures, while not as 

UX Software intends to 
write a whole series of 
BASIC translators for 
different BASICs. 

flexible as C’s flow control 
structures, make it possible for a 
programmer to avoid almost com- 

FIGURE 3: UX-BASIC VERSION OF BINARY SEARCH 

10 DIM NUM . TABLE%( 10 ) 
20 DATA 1,2,3,4,5,6,7,8,9,10 
30 MAT READ NUM . TABLE% 

1000 PRINT “The index is" ; FNSEARCH%( 5,10); * * ( —1 = fail) " 
1010 END 

9000 DEF FNSEARCH%(NUMBER%,SIZE%)\REM Subroutine to search 
the first SIZE% 
9001 REM elements of NUM.TABLE%[] for the value NUMBER%. If 
found 
9002 REM return the index, if not return -1 
9003 REM 
9010 LET L0W% = 1 
9020 LET HIGH% = SIZE% 
9030 WHILE L0W%>HIGH% 
9040 MID% = INT((HIGH%-L0W%)/2) 
9050 IF NUMBER%<NUM.TABLE%(MID%) 
9060 THEN HIGH% = MID%-1 
9080 ELSE IF NUMBER%>NUM . TABLE% (MID%) 
9090 THEN HIGH% = MID%+1 
9100 ELSE FNSEARCH% = MID% 
9110 GOTO SEARCH, EXIT 
9120 IFEND 
9130 IFEND 
9140 WEND 
9150 FNSEARCH% = -1 
9160 SEARCH. EXIT: FNEND 
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pletely the goto statement. UX- 

BASIC also provides a way to 
document the branching using state¬ 
ment labels. In the UX-BASIC frag¬ 
ment, I used a GOTO statement to 

exit the function. By labeling the 
FNEND statement, I made it clear 
(at least as clear as the C code) what 
I intended. I could have used the 
SELECT-CASE statement to make 

the meaning even clearer. (To see 
what the UX-BASIC code would 
become, see Figure 5.) 

I included the DEF SUBroutine 
and DEF FNunction statements in 

FIGURE 4: FLOW CONTROL STATEMENTS 
IN UX-BASIC 

CALL SUBname(argument-list) 

DEF SUBname(argument-list) 
statements 

SUBEND 

DEF FNname(argument-list) 
statements 

FNEND 

FOR index TO limit [ STEP value ] 
NEXT index 

GOTO label or GO TO label 
GOSUB label or GO SUB label 

IF expression 
THEN 

statements 
ELSE 

statements 
IFEND 

ON expression GOTO label-list 
ON expression GOSUB label-list 

SELECT expression 
CASE expression 

statements 
OTHERWISE 

statements 
CEND 

WHILE expression 
statements 

WEND 

FIGURE 5: USING THE SELECT-CASE STATEMENT, 
THE UX-BASIC CODE BECOMES: 

SELECT 
CASE NUMBER%<TABLE(MID%) \HIGH% = MID%-1 
CASE NUMBER%>TABLE(MID%) \L0W% = MID%+1 
OTHERWISE FNSEARCH% = MID% 

GOTO SEARCH. EXIT 
CEND 

FIGURE 6: 1 MILLION FOR- LOOP TIMER IN C 

Source Program: 

FOR1M—For 1 Million timer 
prog. 

This is the classic nested for-loop timer 
program coined by Professor Fabry. 
There are several articles in uniops’ 

Pipes & Filters, and /usr/group Comm- 
Unixcations referencing this particular 
loop. 

main() 

{ 
register int i,j,k; 
for ( i=0 ; i<10000 ;i + + ) 

for (j = 0 ; j <100; j + +) 
k + +; 

} 

Results: CPU time = 23.8 seconds 

FIGURE 7: 1 MILLION FOR- LOOP TIMER 
IN UX-BASIC 

Source Program: 

10 FOR 1% = 0 TO 10000 STEP 1 
20 FOR J% = 0 TO 100 STEP 1 
30 K% = K% + 1 
40 NEXT J% 
50 NEXT 1% 

60 END 

Results: CPU time = 462.6 seconds for integer variable 
CPU time = 16832.7 seconds for floating-point 

variables 

VOLUME 1, NUMBER 7 1984 UNIX/WORLD 83 



REVIEW 

the list of flow control statements 
because this capability is very im¬ 
portant in any attempt to structure 
code into useful, digestible chunks. 
Without the ability to define multiline 
subroutines with arguments, the 
program tends to become one large 
mass of seemingly unrelated state¬ 
ments. 

The GOSUB statement is 
worse. Not only does it have all the 
same problems as the GOTO state¬ 
ment, but it also hides a subroutine’s 
structure. Subroutines have clear 
entry and exit points; also, they use 
local variables and passed argu¬ 
ments. The GOSUB has none of 
these features. Using the traditional 
GOSUB statement tends to bury the 
subroutine within the bulk of the 
BASIC text, making it invisible. The 
UX-BASIC DEF SUBroutine state¬ 
ment makes the structure much 
clearer and defines the arguments 
passed to the subroutine; the only 
thing lacking is the ability to have 
local variables. 

HOW SLOW IS BASIC? 

raditionally, BASIC has been 
very slow (at least when com¬ 

pared to either C or assembly lan¬ 
guage) because BASIC is an inter¬ 
preted language. This means there 
is a program that reads the “source” 
BASIC text and immediately ex¬ 
ecutes it, without any translation. 
With C and other compiled lan¬ 
guages, the program is translated by 
the compiler into the native machine 
instructions, and the compiled in¬ 
structions are run directly by the 
machine. The big difference is that 
there is this extra program (the in¬ 
terpreter) between the BASIC code 
and the native machine. 

Programs written under BASIC 
are easier to write and debug. With 
UX-BASIC you load the interpreter 

and start entering statements. At 
any point you can test the program- 
—running it from any point, stop¬ 
ping it at any point, and looking at 
the contents of any variable. There 
is certainly a great deal of freedom. 
With C, you are forced into a cycle 
of editing, compiling, running, and 
reviewing the results of the run. 

Because compiling takes too 
long and because you can’t easily 
stop a running program to look at a 
variable, it takes much longer to 
write a program. Some versions of 
BASIC also provide true compilers 
that translate the BASIC into native 
machine instructions. In theory, this 
should allow you to have both a nice 
development environment and fast 
production programs. UX-BASIC does 
provide a “compiler,” but this pro¬ 
gram does not seem to improve the 
running speed of a compiled pro¬ 
gram. 

Giving up a little performance 
to decrease programming expense 
makes a lot of sense, but the bad 
news is that many BASICS are very 
slow, some up to 100 times slower 
than C. To get a feel for how slow 
UX-BASIC is, I converted some of the 
Aim benchmarks into UX-BASIC. I 
discovered that a simple 1 million 
times for-loop (see Figures 6 and 7) 
ran 19 times slower in UX-BASIC than 
it did in C. 

I made this measurement using 
“compiled” UX-BASIC on the AT&T 
3B2. I measured the time (with my 
stopwatch) for noncompiled BASIC 
and got almost identical results. The 
compiler only protects the BASIC 
code. 

PROGRAMMING AND 
DEBUGGING 

UX-BASIC provides even more de¬ 
velopment tools than does the 

typical BASIC interpreter. One of the 

most powerful features is the 
BREAK command, which lets you 
set breakpoints in the BASIC pro¬ 
gram. A breakpoint is a trap that 
causes the program to suspend 
(break) when the trap is triggered. 

Although UX-BASIC is 
easier to read than 
traditional BASIC, C is 
still much better. 

You can set the trap after a 
specific line or variable is used or 
changes. You can even request the 
breakpoint at the nW\ occurrence of 
a line or a variable, or even when a 
variable exceeds a specified range. 
Once the program suspends, you 
can look at or change any variable, 
enter more statements, and resume 
the program with a CONTINUE 
statement. 

There is also a STEP command 
that allows you to single-step the 
program, executing a single state¬ 
ment at a time. This makes it even 
easier to diagnose a sick program 
and correct its problem. You never 
have to recompile, and you don’t 
have to place debugging statements 
in the code. In addition a TRACE 
statement displays the statement 
number when the statement is ex¬ 
ecuted. 

One feature of BASIC that is of¬ 
ten overlooked is the very special¬ 
ized line-oriented editor. UX-BASIC 
has added features to the typical 
BASIC editor to make it easier to 
work on programs. One of my pet 
peeves with typical BASIC is the 
problem of making massive changes 
to the code. Typically, I want to 
change a variable name throughout 
the program to make it more 
descriptive. This would normally 
mean making the changes one state- 
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ment at a time or editing the BASIC 
text with a general-purpose editor 
(and leaving BASIC). With UX-BASIC, 

you can make this sort of change 
using a CHANGE command. 

There are also a bunch of com¬ 
mands to edit single statements. 
There is a LOCATE command to find 
a string in the text, a MODIFY com¬ 
mand to edit a single statement (so 
you don’t have to type it back in), 
and commands to move around in 
and modify the text. With these 
commands you really don’t need the 
power of vi. If you want to enter a 
shell command from the interpreter, 
you can simply use the CSH com¬ 
mand, so you never have to leave 
the UX-BASIC interpreter. 

Two more important com¬ 
mands make it easier to write and 
maintain UX-BASIC programs. The 
RENumber command lets you 
change the statement numbers in a 
BASIC program while preserving any 
references (via a GOTO or GOSUB 
statement). The other is an XREF 
command. This command prints a 
cross-reference showing the state¬ 
ment references (what line refer¬ 
enced what line) and a list of where 
and how every variable was used. 

RANDOM FILES 

ne of the least standardized 
areas among different BASICS is 

that of file capabilities. UX-BASIC pro¬ 
vides three file-access methods. 
The first is the typical sequential 
text file. You can INPUT from and 
PRINT to a file, but there is no way 
to move the file pointer and update a 
section of the file. 

The other methods are random 
and Indexed Sequential Access 
Method (ISAM) files. Both of these 
types of files have fixed-length 
records, and you can INPUT and 
PRINT any record by supplying the 

UX SOFTWARE REPLIES 

Errors: 

UX-BASIC does allow blank 
lines, provided that the first 
character is a blank space. 
This is mentioned twice, under 
the subheadings “Problems 
with BASIC” and “Readability.” 

UX-BASIC does allow mul¬ 
tiline statements; however, 
each line must have a number. 
This is mentioned under the 
“Readability” subheading. 

UX-BASIC does support local 
variables in DEF SUBroutines. 
As in FORTRAN, arguments are 
passed by reference. This is 
mentioned once under the 
“Readability” subheading. 

Comments: 

We are flattered that you have 
compared UX-BASIC to C, in ad¬ 
dition to traditional BASIC. We 
will have released UX-BASIC + 
by the time this article is in 
print. UX-BASIC + was designed 
to be an alternative choice to C 
for application programming. 
UX-BASIC + more than address¬ 
es the shortcomings you have 
indicated in your article. 

With UX-BASIC + users will 
have access to the full set of 
features C-ISAM provides, such 
as the ability to read files by 
the first, last, next, previous, 
and closest key, and, of course, 
a multikey access capability. 
Users will also have access to 
C-ISAM files generated by other 
languages and products, such 
as Micro Focus COBOL or Infor¬ 
mix. 

Users will have access to 
many Unix system calls as well 
as standard libraries, for ex¬ 
ample, plot(3X) graphic sub¬ 
routines, including the low- 
level I/O that Mr. Mackinlay 
indicated was a must. In ad¬ 
dition to our standard data 
types, BCD, integer, and string, 
all the other data types found 

in C will be implement¬ 
ed; short and long integer, 
float, double, character, and 
structures. 

Mr. Mackinlay is correct in 
saying that the present com¬ 
piler provides essentially a se¬ 
curity feature; however, we 
will be releasing a new com¬ 
piler and run-time module in 
the first quarter of 1985. The 
new run-time module will exe¬ 
cute programs three to five 
times faster than the current 
interpreter. Incremental im¬ 
provements in the interpreter 
will also be made. 

Mr. Mackinlay mentions 
that strings are handled in two 
ways, when, in fact, there is a 
third way that is probably the 
most important. UX-BASIC al¬ 
lows for up to three levels of 
subfielding within strings and 
provides a series of functions 
for processing this ability. 
EXT$ returns, DEL$ deletes, 
INS$ inserts, and REP$ 
replaces a subfield within a 
given string. 

With respect to your 
timing runs, our tests show 
that when using floating point 
variables, UX-BASIC executes 
2.5 times faster (on the 3B2) 
than does an equivalent C pro¬ 
gram with float variables. This 
is due to our BCD floating-point 
arithmetic operating on 13- 
digit precision numbers. 

Finally, an apology about 
the create command. This 
command was renamed 
uxcreate to prevent conflict 
with a utility of the same name 
and is documented in the in¬ 
stallation manual. Unfor¬ 
tunately, we neglected to 
provide Mr. Mackinlay with 
this manual. The entire 
manual, however, is being 
updated for the UX-BASIC + 
release, where this and other 
documentation problems will 
be resolved and corrected. 
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correct key. With random files the 
key is simply the record number; in 
ISAM files the key is an index into the 
file. For example, the ISAM key can 
be a name, and you can find the 
record based upon a name. 

The only feature missing from 
the ISAM files is the ability to read 
backwards. With both of these 
methods, you must create the file 
using a uxcreate command before 
you can use them. The ISAM is im¬ 
plemented using RDS’ C-ISAM pack¬ 
age. In theory, you can use the 
same ISAM files with UX-BASIC and 
INFORMIX (RDS’ database manag¬ 
er). In fact, UX-BASIC was designed 
to make it easier to add new access 
methods. It should be possible for 
UX-Software to add interfaces to 
many of the most popular database 
packages. 

Missing from file-access meth¬ 
ods is very low-level disk I/O. There 
is really no way to simulate low-level 
disk I/O using random files. Also, the 
other access methods are not very 
efficient; true low-level disk I/O 
would be very efficient. 

Under the Unix system you 
should be able to seek to any byte 
and read or write any number of 
bytes. Having low-level disk I/O 
means that you could write routines 
that could read any file accessible by 
the Unix system. One of the Unix 
system’s best features is the I/O sys¬ 
tem. But because UX-BASIC lacks 
low-level disk I/O, the UX-BASIC is 
kept from using the Unix system’s 
full power. Even with the very nice 
ISAM and random files, UX-BASIC has 
some serious disk I/O problems. 

Both random and ISAM files 
provide a form of record-locking. 
UX-BASIC locks the record when it 
is INPUT and unlocks it when the 
next operation is performed on the 
same file. This is a very important 
feature when you consider that 

many Unix systems do not provide 
any form of record-locking (manda¬ 
tory for any multiuser business pro¬ 
gram). 

BUSINESS FUNCTIONS 

UX-BASIC provides a number of 
business functions and tools. 

The PRINT USING statement al¬ 
lows you to print using most of the 
common formats There are so many 
different ways to print a number that 
I can’t reasonably list them. There 
are trailing debit and credit signs, 
angle bracket (“>”) for negative 
numbers, floating dollar signs, and 
many, many more. 

There is a whole set of DATE 
and TIME functions to convert a 
numeric date/time into different 
printable forms. You can also do 
date and time arithmetic. There is 
even a way to retrieve the current 
system time and date. In addition, a 
set of general screen-handling func¬ 
tions allows you to write portable 
BASIC programs that can be used on 
many different terminals. You can 
create fairly complex screens, in¬ 
cluding protected fields (if your ter¬ 

minal supports them). And you can 
do this without having to send a 
single ESCAPE sequence to the ter¬ 
minal. 

Strings are handled in two ways 
in different BASICS. The most com¬ 
mon method is to use functions to 
manipulate strings. Commonly there 
are MID$, RIGHTS, and LEFTS 
functions to extract different parts of 
a string. The other camp uses a 
string range; for example, AS[5 :7] 
is a string composed of the fifth 
through the seventh characters of 
AS- Since UX-BASIC does not want to 
offend either camp, it does both. 

Personally, I like string ranges; 
they are more flexible than func¬ 
tions. If you have DEF FNunctions, 
then you can define the string func¬ 
tions using string ranges, but there 
is no way to simulate string ranges 
with functions. UX-BASIC also sup¬ 
plies a string concatenation operator 
(for example, CS = A$&BS). 
Besides the common string func¬ 
tions, there are a whole bunch of 
useful string functions. 

UX-BASIC provides a whole set 
of powerful array manipulation state¬ 
ments. There are also ways to ma- 

COMPANY OVERVIEW 

Company name: 
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UX Software Inc. 
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nipulate bits, including functions to 
shift and rotate integers. Along with 
functions to convert an integer to 
hex, octal, or binary, there are, of 
course, all the typical scientific and 
trigonometric functions. 

DOCUMENTATION 

The documentation comes in a 
loose-leaf binder the size of a PC 

manual. Most of it is a reference 
manual in which each command, 
statement, and function is listed sep¬ 
arately in alphabetical order. The 
first 70 pages contain an overview of 
UX-BASIC, including sections on disk 
files and the PRINT USING state¬ 
ment. A lot of details are presented 
in this introduction, which should be 
read very carefully. 

The manual assumes that the 
reader already knows BASIC and only 
wants the special features of UX- 
BASIC. Since there are so many ex¬ 
cellent teach-yourself BASIC books 
available, I applaud UX-Software for 
not trying to be everything to 
everybody. 

In the middle of the book are a 
number of short example programs 
that are a good demonstration of UX- 
BASIC’s unique features. But I do 
have one complaint: In many places 
the manual refers to a create 
command, but I could not find any 
details about this command. Since 
the create command is used to 
create random and ISAM files, it was 
very hard to figure out how to make 
one. Luckily for me, I am fairly crea¬ 
tive and like puzzles. 

Oh, about that deep and dark 
personal secret....I cut my teeth as 
a programmer on an HP-2000 using 
BASIC (long, long ago on a distant 
planet). I also worked for two years 
as a systems programmer using 
BASIC-PLUS. Although I don’t 
like to admit it, there are times 

when I long for the free and easy 
days under BASIC. (The only pro¬ 
gramming environment that I’ve 
liked better has been Franz LISP, 
which I used when doing some pro¬ 
gramming at UC Berkeley.) So what 
does all this prove? It proves that I 
will go to any length to get people to 
read my articles. 

On the more serious side, if 
you want to use BASIC on the Unix 
system, then UX-BASIC is a good 
choice. As BASICS go, it is pretty 
good, but it does have room for im¬ 
provement. The ability to take many 
different subroutine packages and 
weld them into BASIC will make it a 
very powerful addition to the already 

large arsenal of Unix system tools. 
The extensions from traditional 

BASIC make it much better for appli¬ 
cation development, and the debug¬ 
ging tools for BASIC make it even 
easier to write programs. Finally, 
and most important, the ability to 
take your existing BASIC application 
and run it under BASIC without 
major rewriting makes this tool 
a winner. □ 

Bruce Mackinlay, a frequent 
UNIX/WORLD contributor, studied com¬ 
puter science, electrical engineering, and 
math at UC Berkeley. His most recent 
work for the magazine, a review of 
AT&T's 3B2, appeared in Vol.l,No.6. 
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PSEUDO-DEVICE PROVIDES SNA 
COMMUNICATIONS 
FOR THE UNIX SYSTEM 

FIGURE 1: Interdependent SNA layers compare with Unix counterparts. Separate 
Unix applications embody highest SNA layers while Unix background process imple¬ 
ments lower network layers. 

BY ROBERT A. HEATH 

As the Unix operating system 
becomes more widespread 
in small-business systems, 

wmmmmmthe need to add mainframe 
interconnection grows in impor¬ 
tance. Where data communication in 
business requires IBM’s Systems 
Network Architecture (SNA), overall 
coverage implies both interactive 
and batch-oriented capability. SNA is 
not part of the “standard” Unix dis¬ 
tribution from AT&T Bell Labs, but 
once added, its applications play well 
with standard Unix system utilities. 
Integrating SNA within the Unix sys¬ 
tem requires a balance of application 
software and kernel pseudo-devices 
to accommodate both SNA layering 
concepts and the Unix system archi¬ 
tecture. 

Systems Network Architecture 
is one of a number of modem data 
communications architectures that 
depend on a concept of interdepen¬ 
dent layers (see Figure 1). These 
architectures specify electrical in¬ 
terfaces at the lowest layers, up 
through applications at the highest 
levels, which are typically software 
or workstation users. Layering of¬ 
fers a better division of end-user, 
networking, and data link control 
functions over older bisynchronous 
protocols. 

The Unix system, which does 
not readily accommodate SNA layer¬ 
ing, is composed of three layers: the 
shell (a command interpreter), the 
user processes (loadable C language 
applications), and the kernel (resi¬ 
dent scheduling and I/O primitives). 
The Unix system is more oriented 
to batch processing than to the real¬ 

time processing that data communi¬ 
cation requires. 

One side effect is that the Unix 
system restricts interprocess com¬ 
munication. Serial byte streams 
called pipes are the chief inter¬ 
process communication paths for 
user processes that conform to a 
parent/child relationship. Because 
the data flow of various unrelated 
applications must converge for SNA 
networking, pipes are awkward. 
Thus, the problem is twofold: (1) 
how to distribute five layers of SNA 
within three layers of the Unix sys¬ 
tem and (2) how the layers can com¬ 
municate. 

Because the Unix system dis¬ 
courages true vertical software lay¬ 
ering, creating the architecture for 
a pseudo-device within the kernel 
can bridge the path from the appli¬ 
cations to the networking func¬ 
tions in a horizontal arrangement 
(see Figure 2). Within the Unix 
system, individual user-invoked 
applications embody the highest SNA 
layers—the NAU Services Manager, 
the LU Services Manager, and the 
Function Interpreter for Function 
Management Data. 

A Unix system daemon (back¬ 
ground application process) imple¬ 
ments the lower SNA layers. These 
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are the Data Flow Control, the 
Transmission Control, and the Path 
Control. The foreground and back¬ 
ground processes then communicate 
through the pseudo-device, reliev¬ 
ing them from the restrictive par¬ 
ent/child relationship. When these 
components are shown in classic 
Unix system fashion, the data flow 
actually weaves in and out of the 
kernel when crossing SNA layers 
rather than following a uniformly up¬ 
ward or downward path. 

DAEMON IN THE 
BACKGROUND 

he pseudo-device buffers the 
multiple SNA applications from 

the SNA daemon. Presenting each 
application with its own device, 
known in SNA as a Logical Unit (or 
LU), it multiplexes data into a single 
data stream for the SNA daemon. 
Funneling the SNA application 
streams through the kernel, the 
pseudo-device’s functions are mini¬ 
mal: SNA networking logic is 
deferred to the daemon. This ap¬ 
proach reduces the size of the ker¬ 
nel, which is always core-resident. 
This shifts the memory required for 
SNA to the daemon, whose memory 
can be swapped out or even freed 
when not in use. 

The SNA daemon is a back¬ 
ground application that is brought up 
at start-of-day. It executes invisibly, 
whether or not workstation users 
are actively running the SNA applica¬ 
tions. This allows it to reply to host 
requests on behalf of the applica¬ 
tions, even if the applications have 
not been brought up. 

The daemon implements the 
Transmission Control and Path Con¬ 
trol Layers, which are the network¬ 
ing protocols of SNA. Data Flow 
Control regulates the order in which 
the host and the terminal send data; 
Transmission Control paces the arri¬ 

val rate of data for a particular appli¬ 
cation; and Path Control merges the 
distinct data streams into a single 
stream for the data link control and 
combines segmented packets into 
larger data units. 

The SNA daemon also embodies 
the characteristics of an SNA Physi¬ 
cal Unit (PU) Type 2, the prevalent 
terminal node type in use nowadays. 
From the mainframe’s point of view, 
it prescribes the variety of SNA 
protocols used. For instance, it 
dictates that the format of Path In¬ 
formation Unit (SNA packet) ex¬ 
changed contains sequence numbers 

and abbreviated session addressing. 
A PU Type 2 implies the pres¬ 

ence of a Physical Unit, an entity 
with which the network manage¬ 
ment functions in the host can ex¬ 
change messages aside from 
conversations with the main applica¬ 
tions. Last, it provides for multiple, 
addressable Logical Units (SNA ap¬ 
plications). Within the node, the SNA 
daemon exchanges SNA packets 
through the synchronous data-link 
control (SDLC) driver. In contrast, 
the user-loaded applications define 
the personality of the SNA Logical 
Unit. 

^Multibus is a trademark of Intel Corp. 

FIGURE 2: Pseudo-device bridges SNA layers in horizontal arrangement within 
Unix. Data flow actually weaves in and out of kernel when crossing SNA layers. 
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FIGURE 3: Combining batch and interactive traffic over a single line reduces line 
costs. Batch applications reuse Unix line-printer facilities while interactive applica¬ 
tions reuse Unix video display software. 

REDUCING LINE COSTS 

Another improvement of SNA 

over bisync is that it can mix 
both interactive and batch traffic 
over a single line (see Figure 3). 
This is a major cost savings because 
the system owner must lease a sep¬ 
arate line for each service when 
using bisync. This multiplexing ef¬ 
fect directly determines the organi¬ 
zation of SNA software within the 
Unix system because the data flow 
from independent applications must 
mesh at some point. 

These applications emulate var¬ 
ious LU types. In the traditional IBM 

terminal products, LUs represent 
devices such as displays, printers, 
and punches. Though IBM has re¬ 
cently introduced terminal LU types 
that represent programs, the 
simpler device LUs are easy to 
implement. 

IBM 3270 interactive communi¬ 
cations have become a de facto in¬ 
dustry standard. The original 
product consists of a cluster control¬ 
ler, intelligent displays, and print¬ 
ers. The product’s strong points are 
its intelligent displays, featuring 
field-oriented screens. Distributed 
formatting logic allows screen- 
control orders to be sent in the data 
stream and executed at the termi¬ 
nal, reducing the amount of data 
transmitted. 

Local editing of display screens 
avoids interaction with the host for 
every keystroke. Modern micro¬ 
computers and personal computers 
often offer 3270 emulation in addi¬ 
tion to general data-processing capa¬ 
bilities. When used with common 
ASCII terminals, this is known as 
protocol conversion. Some versions 
of the Unix system include utilities 
to simplify emulation of 3270 screen 
management. 

Current ASCII terminals typi¬ 
cally offer field-oriented screens 
with varying degrees of formatting 
and editing. Berkeley versions of 
the Unix system provide widespread 
software support for these common, 
readily available ASCII video termi¬ 
nals. This library of terminal capa¬ 
bilities, known as termcap, allows 
an intermixing of a manufacturer’s 
terminals to attach to the Unix sys¬ 
tem. 

Reusing both ASCII terminals 
and termcap support, an IBM 3270 
Display Application on the Unix sys¬ 
tem emulates the screen formatting 
and keyboard functions of the IBM 

product. During 3270 emulation, the 
application, rather than the terminal, 
polices key-in privileges into 
protected and unprotected screen 
fields. 

Because ASCII terminals seldom 
duplicate the 3270 key set, the 
emulation must map multiple ASCII 

terminal key sequences to achieve 
the richer 3270 keyboard reper¬ 
toire. The display emulation is 
structured as a user-loadable appli¬ 
cation so that all workstations can 
freely enter and exit from this role 
without permanently dedicating the 
workstation as a 3270 display. 

VALUE-ADDED 
FEATURES 

The Unix system simplifies the 
addition of value-added features 

over the standard 3270 product. As 
with many interactive Unix system 
programs, workstation users can 
escape to and return from a shell 
during 3270 processing. Alternately, 
the user may send a printout of the 
displayed screen image to the local 
printer without requiring authoriza¬ 
tion from the host. 

A 3270 Printer Application 
cooperates with the screen-oriented 
IBM 3270 display emulation. Clas- 
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sified as an SNA LU Type 3, because 
of its 3270 printer data stream, the 
program cycles as a background 
task, awaiting printouts from the 
host. By reusing the Unix line 
printer spooler, lpr, it readily 
merges host-originated printouts 
with local printing. Because printing 
within the Unix system is spooled to 
disk, the 3270 printer application al¬ 
ways appears ready to accept an¬ 
other printout from the host. 

An alternative to the 3270 
printer is the LU Type 1 printer. 
This application differs in its use 
of the standard SNA Character Set 
rather than the 3270 character set. 
Other than this, it functions 
similarly, receiving printouts from 
the host. 

For bulk data transfer between 
an IBM mainframe and terminals, 
IBM 3770 remote job entry has 
become a de facto standard. Remote 
job entry to IBM hosts is not new to 
the Unix system. The standard RJE 

utility in Unix System V relies on 
HASP multileaving bisync and a front- 
end processor known as the Virtual 
Protocol Machine (VPM) to commu¬ 
nicate with a mainframe. 

Replacing the System V RJE’s 

protocol logic with an emulation of 
the IBM 3770 results in a new ver¬ 
sion known as SNA RJE. This ap¬ 
proach preserves the familiar Unix 
system send and gather com¬ 
mands for their ability to consolidate 
job decks from component files. 
Like the standard Unix system 
RJE, SNA RJE spools user jobs 
bound for the host and alerts users 
on returning printouts via mail or 
write commands. 

By running the SNA Remote Job 
Entry application, any Unix system 
user’s workstation can emulate the 
console of an IBM 3770 terminal. 
Classified as an LU Type 1 in SNA, 

this program allows the user to send 
job decks to the host from a disk file 
as if they came from a card reader. 
In turn, the host can return an out¬ 
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put listing to the user’s terminal, a 
disk file, or the Unix system’s line 
printer. 

Similarly, punch data from the 
host is routed to a Unix system disk 
file rather than to an actual card 
punch. Because data transfer is 
spooled to disk files, the user’s 
workstation is freed to run other ap¬ 
plications in the meantime. In gen¬ 
eral, the Unix system’s software 
development facilities make it an ex¬ 
cellent satellite development system 
to a larger host when complemented 
by remote job entry. 

SDLC DEVICE DRIVER 

Figure 2 shows an SDLC device 
driver, which is a true device 

driver rather than a pseudo-device 
because it controls communications 
hardware. Like all device drivers, it 
resides within the kernel and sup¬ 
ports the standard system calls: 
open, close, read, write, and 
I/O control (ioctl). The ioctl 
function permits device-specific I/O 

calls to be designed when new 
drivers are added to the Unix sys¬ 
tem. In this case it extends the stan¬ 
dard system calls to include such 
operations as reconfiguration, diag¬ 
nostics, session control, and statis¬ 
tics gathering. 

The SDLC driver’s role as a 
character device is a misnomer be¬ 
cause its read and write functions 
actually transfer whole blocks of 
SDLC information rather than a char¬ 
acter at a time. In SNA terminology, 
these data units are known as Basic 
Transmission Units or simply BTUs. 
Managing the SDLC functions for 
SNA, it generates and checks frame 
level sequence numbers, replies to 
polls from the host, and queues data 
to and from the SNA daemon. 

Because most of the driver’s 
processing is done at interrupt prior¬ 
ity, it can respond to time-critical 
message processing. This is in con¬ 

trast to the networking software, 
which has no time constraints at its 
level of protocol. The device 
driver’s lower interface is to com¬ 
munication hardware. 

In a small-business computer, 
the communication adapter requires 
an on-board microprocessor to 
offload time-critical operations from 
the parent processor. At this level, 
critical events such as buffering 
characters between USARTs and the 
parent processor memory are 
synchronized with the line bit rate 
and must be handled in real time. 

Keeping up with SDLC’s charac¬ 
teristic multiple contiguous frames 
also demands quick response. 
Likewise, under SDLC protocol the 
host continuously polls the terminal 
for data. For these reasons a sepa¬ 
rate communications processor op¬ 
timally offloads this repetitive task, 
which would soon degrade the par¬ 
ent processor. 

In the Unix system environ¬ 
ment of the NCR Tower 1632 
computer, layered communications 
are adapted by introducing special- 
purpose routing software as pseudo¬ 
devices and by partitioning layers 
into applications and daemons. This 
technique particularly suits SNA. 

However, other standard protocols 
such as X.25 (which likewise 
features layering and multiplexing) 
can be added in a similar fashion. As 
their popularity increases, intelligent 
communications processors can 
completely offload both lower SNA 
layers and data link control protocol 
functions, more closely imitating 
layering schemes in software. □ 

Robert Heath is a senior consulting 
analyst who has edited a number of NCR 

corporate engineering standards in data 
communications. Currently he architects 
and implements networking software for 
the NCR Tower 1632. In his spare time, 
Robert enjoys running, reading, chess, 
gardening, and relating to his personal 
computer. 
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Despite its shortcomings—and they are numerous 
—troff offers a way to produce professional¬ 
looking documents while lowering typesetting costs. 

BY CAROLYN S. CLODFELTER 

PLANNING FOR 
WITH 

Why have many software 
companies decided to put 
their troff to use? 
Consider the following: 

the current availability of device¬ 
independent troff, the market 
pressures for typeset documenta¬ 
tion, and the very high cost of out- 
of-house typesetting services. If 
arrangements are made for output, 
if deadlines are set for producing a 
manual, and if personnel are ap¬ 
pointed to actually do the troff 
typesetting, the project is as good as 
done. . . or is it? 

Underestimating the difficulty 
of a typesetting project is a frequent 
error that companies new to t ro f f 
typesetting make. But anticipating 
the probable pitfalls and planning 
around them can help ensure the 
production of a successful, timely, 
low-cost, and low-strain documenta¬ 
tion project. 

Keeping a document’s overall 
layout and design simple is the single 
most important thing a company can 
do to guarantee the success of a 
troff typesetting project. 

However, this tends to be easier 
said than done. A simple format con¬ 
tains only one or two levels of 
headings and paragraphs, few tables 
and illustrations, and uses a standard 
layout throughout. 

A handful of macros, either 
from one of the standard macro 
packages such as -ms or from a cus¬ 
tomized package, will then suffice to 
process the document. Using the 
basic macros (which are bundled 
packages of commands) of either the 
-ms or -mm macro packages and 
manipulating the appropriate regis¬ 
ter values can create typeset 
documentation fairly easily. 

A SPECIFIC FORMAT 

But perhaps you have a specific 
format in mind? Frequently, a 

company will try to match the style 
of a previous manual that was 
typeset out-of-house. Or perhaps a 
graphic designer has been retained 
to design the overall layout of the 
manual. Does the graphic designer 
have any idea at all of the general 
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capabilities (and idiosyncrasies) of 
troff? Is the format of this previ¬ 
ous manual so complex that it might 
be extremely difficult to match using 
troff? Why would there be any 
problem using troff to match a 
document previously typeset 
professionally? Most typesetting 
houses use equipment that is totally 
dedicated to typesetting. 

A general understanding of 
some of the differences between 
troff and these conventional 
typesetting systems will help here. 
The typesetting systems produced 
by such companies as Compugraph- 
ic, Merganthaler, AM, and Itek have 
what is referred to as counting sys¬ 
tems. That is, they provide the 
typesetting operator immediate and 
interactive feedback of such consid¬ 
erations as actual line endings, over¬ 
set tabs, and headings. 

troff, on the other hand, 
provides no feedback during the 
stage where commands and text are 
being entered and furnishes only 
minimal error messages during pro¬ 
cessing. Only after the file has been 

run through an output device can 
operators see what they have cre¬ 
ated. This tends to cause a lot of 
rerunning of files and, at times, end¬ 
less tinkering with commands, point 
sizes, line lengths, and so on. 

Despite its lack of interactive 
feedback, troff’s macro capabili¬ 
ties can help compensate for this 
drawback. A macro can be created 
for each particular formatting situa¬ 
tion: main and subheads, running 
headers and footers, initial para¬ 
graphs, subparagraphs, and so on. 
Well-constructed macros can reduce 
or even eliminate the problem of no 
interactive feedback because most 
of the decisions can be handled in¬ 
ternally by troff. 

However, each time the layout 
differs from the basic format (.special 
cases)} operators must tinker with 
the closest macro or use troff 
primitives and again hope that what 
they get is what they wanted. Obvi¬ 
ously, the frequent use of such spe¬ 
cial cases in a document’s format can 
significantly overburden the 
typesetting operator. Remember: 

troff operators 
can see what they 
have created only 
after the file has 
been run through an 
output device. 
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The fewer the number of operator 
decisions required during typeset¬ 
ting, the faster the document will be 
produced. 

HUMAN RESOURCES 

Who will be doing the actual 
troff typesetting? Quite 

frequently, there is a programmer 
in-house who has had some experi¬ 
ence with one of the macro packages 
(such as -ms or -mm) or perhaps 
even some nroff experience. By 
default, a typesetting project will 
then probably be assigned to this 
person’s domain. 

But take a hard look at the 
realities here. Has this person ever 
manipulated or “customized” any of 
the macro packages? Writing and 
debugging macros is no small task, 
often requiring tedious and 
seemingly endless testing and, fre¬ 
quently, a deep understanding of 
troff and how it works. And does 
this person have any facility with 
even the basic typesetting param¬ 
eters such as point sizes, vertical 
spacing, and picas? Does this person 
have the time available to dedicate 
to a typesetting project, or will he or 
she be primarily involved in the last- 
minute research and development 
processes for the product? 

Often, the actual typesetting is 
considered to be a task somewhat 
clerical in nature, and an available 
word-processing operator may be 
assigned to be trained by the above- 
mentioned programmer. A frequent 
solution is for the programmer to 
write a setup file containing all the 
necessary macros, strings, and reg¬ 
isters. 

The setup file can be designed 
to work in conjunction with -ms or 
-mm, or it may stand alone. The 
word-processing operator can then 
be trained in the application of 
troff, and this particular setup file 
may be sourced (or read in) at the 
beginning of each text file. 

Remember, though, that using 

troff is not word processing and 
that typesetting is not clerical work! 
Typesetting involves successfully 
manipulating literally hundreds of pa¬ 
rameters, and troff only compli¬ 
cates this process by its general 
“unfriendliness.” 

Word-processing operators can 
be shown how to create even highly 
complicated documentation, but 
doing this successfully requires a 
realistic assessment of time, re¬ 
sources, and support. It is quite pos¬ 
sible that the person selected to 
actually do the troff typesetting 
has never seen nroff or troff, 
has never heard of a pica or an en 
space, and thinks that a buffer is 
something found in aspirin. 

And remember, troff 
documentation is written in a way to 
make it almost totally inaccessible to 
nonprogrammers. If the person ac¬ 
tually creating the troff files is not 
experienced in using troff, it is 
imperative that the document’s for¬ 
mat be kept simple. 

TIME AND TRAINING 
TOOLS 

Don’t overburden your typeset¬ 
ting operator by placing an un- 

reasonable due date on the 
documentation. Expect that it will 
take several weeks to learn the 
basics of troff well enough to 
have some idea of what to do when 
things go wrong. And expect that 
things will go wrong! Give adequate 
time for testing macros, and an¬ 
ticipate that files will need to be 
rerun to correct format peculiarities. 

One of troff’s advantages is 
that the automated pagination 
process allows for last-minute revi¬ 
sions of the documentation without 
upsetting the whole format. In the 
long run, troff can save a lot of 
time. But initially, troff can be 
slow going, and adequate time 
should be allotted both for the learn¬ 
ing phase and for the actual text pro¬ 
cessing. 

Be forewarned 
that troff 
documentation 
is almost totally 
incomprehensible to 
nonprogrammers. 

Because the standard docu¬ 
mentation that comes with t ro f f is 
generally impenetrable by a non¬ 
programmer, training tools need to 
be secured from other sources. If 
there is no troff expert in your 
company, perhaps a consultant or 
trainer can be located for an in- 
house troff training seminar. Or 
perhaps the consultant can write a 
setup package for your documenta¬ 
tion and can train personnel in its 
application. 

Another approach is to consider 
using the software package AT&T 

has available (Documenter’s 
Workbench), which is based on -mm 
and which offers much improved 
troff documentation as well as a 
comprehensive tutorial. Numerous 
good books are available that are 
helpful with training or as reference 
resources. A review of the books 
addressing the subject of Unix sys¬ 
tem text-formatting utilities is 
beyond this article’s scope, but 
some good discussions of nroff 
and -ms are available. 

Most of what applies to nro f f 
will also apply to troff, although 
troff requires some additional 
understanding and commands that 
are unnecessary for nroff. 
(Unfortunately, there aren’t any 
books available offering in-depth 
troff information that can be gen¬ 
erally understood by nonprogram¬ 
mers.) Of course, reading, 
digesting, and applying the ideas ad¬ 
dressed in these texts would take a 
good deal of time, but reading 
specific sections can be very helpful 
in explaining the basics to a person 
unfamiliar with troff. 
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CONCEPTS 

Beyond the basic typesetting 
concepts such as point size, 

fonts, character widths, and so on, 
there are certain concepts peculiar 
to troff that are essential to un¬ 
derstand. One conceptual hurdle for 
people accustomed to word process¬ 
ing is the difference between what is 
on their screen and what is printed 
out. Unless troff is in no-fill 
mode, the “what you see is what 
you get” analogy does not apply. 

troff processes text by 
collecting words from the input and 
by filling an output line with as many 
words as it can fit in that particular 
line length. When troff encoun¬ 
ters a word too long to fit on that 
particular line, it decides whether or 
not to hyphenate. The words on that 
line are then adjusted for either 
justified or ragged margins, depend¬ 
ing on what has been requested. 

A break command (or a com¬ 
mand that causes a break) will cause 
the printing of a partially filled output 
line, and subsequent text will appear 
on a new line. Unless troff en¬ 
counters a break or a word too long 
to fit, it will continue to fill an output 
line. A murky understanding of 
breaks, filling, and adjusting is sure 
to cause the beginner a myriad of 
problems. 

Defaults frequently cause much 
confusion for troff novices. The 
concept of a default is very basic, 
but don’t assume a person intuitively 
knows that different commands may 
have different dimensions and values 
as defaults. Getting in the habit of 
always requesting specific values 
and dimensions is a good place to 
start. When output is not what was 
expected, check to see if a default 
value is still in effect. 

Learning to typeset using -ms 
tends to be much easier for a begin¬ 
ner than learning -mm because -ms 
has far fewer strings and registers 
to be manipulated. Understanding 
how to use strings and registers is 

basic to using any macro package, 
however, and beginners frequently 
don’t see the connection at first. For 
example: Why did -ms ignore the 
line length they specified by the 
troff primitive for line length? 
Why did the point size for the -ms 
paragraph change back to 10 point 
when they had used the troff 
command for point size 12 just 
before they did a “.PP”? 

It is not always obvious to a 
new troff user that the —ms 
macros always return to either the 
default values or to the values 
specified by the appropriate strings 
or registers. Learning how to mix 
troff primitives and -ms macros 
is good training material and makes 
for a much more creative and 
flexible typesetting operator. 

WHY USE troff? 

Considering troff’s shortcom¬ 
ings, one might legitimately 

wonder if a company should plan on 
using troff to typeset documenta¬ 
tion unless the firm has a program¬ 
mer available to dedicate most of his 
or her time to a typesetting project. 

It is true that some support will 
■be necessary, either from an in- 
house programmer or from a con¬ 
sultant or trainer. The various 
strings and registers for the specific 
style of pagination need to be 
defined, and this can become quite 
complex. Macros may need to be 
modified or created—not usually a 
job for a novice. 

But much of this work can be 
done by a programmer, and once the 
setup for a job has been completed 
(if the layout is simple!), the actual 
text and commands can be easy to 
input. It is also true that, unless a 
realistic time schedule has been set, 
deadline after deadline may come 
and go before the documentation is 
available. 

But there are many good 
reasons to develop the capacity for 
in-house troff typesetting capa- 

The person chosen 

to do the troff 

typesetting may 

think a buffer is 

something found in 

aspirin. 

bilities, and it does not necessarily 
require dedicating all of one 
programmer’s time to do so. It 
makes good economic sense to 
develop troff because if you have 
the Unix system, you have troff 
—and with it the opportunity to beat 
the high cost of professional 
typesetting. Considering the availa¬ 
bility of low-cost laser output, even 
short-run publications can be 
typeset and can present the profes¬ 
sional image the market is now de¬ 
manding. 

Furthermore, you retain 
control of the documentation 
process. Last-minute revisions are 
easier to handle, and the setup file 
you use for one manual can be used 
again or slightly modified to create 
later versions or new documentation 
following the same basic format. 

Once you have in-house 
typesetting, you will find more and 
more uses for it. Brochures, ad¬ 
denda, even letters for which word 
processing used to be “good 
enough” can be professionally 
typeset. And, of course, the more 
your personnel use troff, the bet¬ 
ter they will become. Creative, 
cost-effective, and time-saving 
strategies will be developed, and 
more complicated projects can be 
undertaken. Take the time to get off 
on the right foot with troff, and 
you will find you get a lot of mileage 
for your initial investment. □ 

Carolyn Clodfelter is a freelance troff 
consultant who Hves with her husband 
and children in Portland, Oregon. 
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MWC86 

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

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

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

User Friendly 

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

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

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

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

S1EVE 
Time in Seconds 
□ Large Model 
■ Small Model 
Size in Bytes 
B Large Model 
■ Small Model 

Mi:'. 

DR MWC86 

|||iWhat C did for Programming 

Mark Williams has done for C Programming 

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

b^indows. 
W csd eases the most difficult part of 
f development — debugging. Because 

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

The C Programming System 
from Mark Williams now supports 

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

The C Programming System 
from Mark Williams 

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

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

Mark Williams Compan; 
1430 W. Wrightwood Ave. 
Chicago, IL 60614 

MWC86 gets your C programs run¬ 
ning faster and uses less memory space 
than any other compiler on the market. 
Then csd, Mark Wiliiar^ire^lutionary 
C Source Debugger, help^ou debug 
faster. That’s The C Programming Sys¬ 
tem from Mark Williams CompS|H 

The C Prd 
from 

mming System 
k Williams 

“Of all the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, proj 

k duces superior error messages, and a 
venerates quick, compact object 
Ilibrary is small and fastagmplose- 
ly folla^^he industry st^^^^K^ 
C libraries. 

csd C Source 

•Unix is a Trademark of Bell Laboratories. 
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Read 
_ The. 
Supermicro 
Newsletter... 

••• written by the 
folks who invented 

the term! 

“I have very much enjoyed, 
my subscription to 

Supermicro. ” 
—Bill Gates, Chairman 

Microsoft Corp. 

Now in its third year, Supermicro cov¬ 
ers and analyzes technical, market, and 
business developments relating to sys¬ 
tems based on such 16/32 bit MPUs 
as the Motorola 68000—the systems 
that are today the most popular UNIX 
environments. 

For your FREE sample issue, call 
or write today: 

“Supermicro keeps me 
abreast of the most 
important developments in 
our business. ” 
—Norman F. Kelley, 
Vice President 
Altos Computer Systems 

ITOM International Co. 
POB 1415 
Los Altos, CA 94022 
Tel. 415/948-4516 

Supermicro is published approximately monthly. A subscription is at least 12 issues. Single copy rate: $350; five copies, $450. International orders must be prepaid, using domestic US 
check or direct US funds transfer. Contact ITOM for details. 
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TRAINING 

USE R SPOTLIGHT 

THE CAPITOL 
SHELL 
ASSOCIATION 
BY SUSAN DUGOFF 

Capitol Shell’s major aim is 
to organize the end-user 
community in the metro- 

■HHHipolitan Washington, D.C., 
area, which appears to include New 
Jersey, Boston, and New York. In 
addition, a number of people have 
joined because they might want to 
attend a meeting if they happen to 
be in the area. 

Capitol Shell members have a 
broad range of interests in Unix 
system-inspired products. These in¬ 
terests include the concerns of end- 
users, vendors, technologists, 
government agencies, and technical 
OEMs. Just as member interests 
span the spectrum of concerns, so 

does the membership span existing 
user groups, including members of 
long standing from the Washington, 
D.C., Unix User’s Group, USENIX, 

/usr/group, UNICORN, and Software 
Tools. 

As the umbrella organization 
for disseminating information 
concerning Unix-inspired products, 
Capitol Shell has scheduled several 
monthly seminars, ranging from 
highly technical discussions concern¬ 
ing design strategies to practical 
comparisons and demonstrations of 
existing products. 

The Capitol Shell Association is 
organized into several working 
groups, including a program working 
group, a facilities working group, a 
public relations working group, and a 
publications working group. 

The program working group is 
further broken down into “special in¬ 
terest areas, ” which are designed to 
promote the flocking together of 
“birds of a feather.” The first areas 

to be initiated: end-users, technical 
and OEMs, government, and indus¬ 
try and products. 

The founding executive com¬ 
mittee consists of the following 
people: Dennis Benson, National Li¬ 
brary of Medicine; Susan DuGoff, 
Potomac Systems Resources (public 
relations committee chair); Neil 
Groundwater, Analytic Disciplines 
Facilities (working group committee 
chair); Bob Koski, Rising Sun Sys¬ 
tems; Walt Lazear, MITRE (financial 
committee chair); Mike O’Dell, 
Group L (program working group 
committee chair); and Rick Wilder, 
CALCULON (publications working 
group committee chair.) □ 

Susan DuGoff is currently the vice presi¬ 
dent of Potomac Systems Resources Inc., 
a systems integrator to the federal market¬ 
place. She is also a member of the board of 
directors of lusrlgroup and of Capitol 
Shells executive committee. 

Save Months of Graphics Software Development. 
Island Graphics Corporation is now offering SOURCE CODE 

LICENSES for its proprietary library of graphics routines. These 

C language primitives can be used on any computer running 
the UNIX operating system. OEM’s working with Sun Microsys¬ 
tems’ line of computers can receive code already compatible with 

the Sun Window environment! For further information, call us 

toll free and ask for Paul Remer. 800-321-8052 California 

800-447-5263 Outside California. 

One Harbor Drive • Sausalito • California 94965 

ISIAND 
GRAPHICS 
CORPORATION 
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APPLIX NEXT- 
GENERATION OFFICE 
SOFTWARE 

Applix Inc. has introduced Alis, a 
next-generation office software sys¬ 
tem that combines the integrated PC 
applications with the information 
sharing benefits of communications- 
based office automation systems. 

The new office software sys¬ 
tem runs on the Unix system and is 
targeted for resale by large OEMs in 
the computer and telecommunica¬ 
tions industry. Alis features ad¬ 
vanced applications that make 
extensive use of computer intelli¬ 
gence, sophisticated communica¬ 
tions facilities for group support, a 
consistent multiwindow user inter¬ 
face, and a highly portable, open- 
system design. 

Alis is based on a concept called 
active integration, which allows the 
user to combine different types of 
information such as text, drawings 
and business graphics, spread¬ 
sheets, and database information 
into a single document while retain¬ 
ing the ability to edit each kind of 
information in its original form. 

Alis’ use of computer intelli¬ 
gence increases the level of support 
provided to the user. For example, 
Alis’ Intelligent Document Com¬ 
poser with multiple-font support 
provides continuous intelligent 
formatting assistance during text 
creation and editing. This capacity 
lets the user focus on the content 
instead of document formatting and, 
for the first time, makes multifont 
documents easy to create. 

Another capability offered with 
Alis is universal graphics editing, or 
the ability to edit all graphics in a 

consistent graphical way at any 
time. The Universal Graphics Editor 
combines a freestyle drawing capa¬ 
bility with the ability to draw stan¬ 

dard business charts automatically 
and provides a consistent way to 
edit graphical information. 

Alis’ spreadsheet features in- 

Solar Paint 
Your 

What is Solar Paint? 

Solar Paint is an advanced computer 

paint system designed especially for 

your high resolution black and white 

SUN system. Operating in the SUN 

WINDOW environment, it is the first 

paint system written 

on and for the SUN. 

W hat can I draw and 
design with Solar 
Paint? 

We drew a Sun Flower 

to show off Solar Paint’s 

illustration capabilities. 

You can draw anything. Software 

designers create icons and menu 

layouts with Solar Paint. Architects 

produce renderings and engineers 

enhance their drawings with 

illustrations. With the optional business 

graphics module, you can prepare 

advanced business charts, graphs and 

illustrations. 

Who can use Solar Paint? 

Solar Paint is designed for all Sun 

Users. Engineers, communicators, 

sun 
computer programmers, artists and 

illustrators, secretaries and sales 

executives. 

But what if I don't 
know how 
to program? 

You don’t have to. Solar 

Paint is very easy to learn! 

Island Graphics is the 

leader in home computer 

paint systems with over a 

quarter million programs 

installed on home computers such as 

Commodore, Atari, Radio Shack and 

IBM PC. We have the skill and experi¬ 

ence in designing 

easy to use systems. 

of a stylus or SUN mouse. If you want 

to draw, for example, select a brush 

from the menu, then simply click the 

mouse button and begin drawing. The 

selection of all the tools and functions 

is just as easy. 

Can I create proposals by merging 
text and illustrations? 

Sure. Because Solar Paint is 

integrated into Sun Windows and 

contains advanced text handling 

features, you can create stunning 

reports and business proposals. Solar 

Paint even has its own collection of 

type fonts. 

Function Menu 

Sounds good. But I have a few 
more technical 
questions. 

All your drawing tools can be 

selected from our unique and 

simple-to-use Popup Palettes" When 

you need to change a tool the Popup 

appears and then vanishes at the touch 

give us a toll free call and ask to speak 

to Paul Renter or Diane Ascher. They 

can answer any question we haven’t 

covered here. 

800-321-8052 California 

800-447-5263 Outside California 

GF_ 
CORPORATION 

One lliirbor Drive • SuuNiilito • Culiforniii 04965 
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elude a built-in equation-solving ca¬ 
pability, on-screen editable business 
graphics, and automatic interspread¬ 
sheet references. 

The personal database applica¬ 
tion allows office users to create and 
manage office information such as 
lists, records, and reports. Data¬ 
bases can be defined and modified at 
any time. 

Alis also offers integrated 
electronic mail and information 
sharing capabilities that enhance 
group communications. Its high- 
level networking applications exploit 
the advantages of the Unix system’s 
multiprogramming facilities. 

Another capability is Alis’ Auto¬ 
matic Office Assistants, which trans¬ 
form office systems into active 
management aids. Alis monitors in¬ 
formation within the office network. 
When a user-described condition is 
recognized by an Assistant, it 
carries out a user-defined task. For 
example, a user can specify that he 
wishes to be notified if a project 
specification in a shared filing cabinet 
is changed. This matter will then be 
handled automatically by Alis. 

Alis offers a user interface con¬ 
sistent across all applications. It pro¬ 
vides sophisticated facilities to the 
user of bit-mapped workstations 
while also supporting character- 
oriented terminals. The bit-mapped 
workstation user is provided with 
multiple, overlapping windows that 
can be user-sized and positioned. 

Alis also provides a high degree 
of redundancy in the user interface 
between the use of mouse- and 
keyboard-based operations. As a 
result, users can easily use the in¬ 
terface most suitable to a particular 
function. 

Alis is written in C and initially 
runs on the Unix operating system. 
It can support a wide variety of hard¬ 
ware, including Unix system-based 
bit-mapped workstations or PCs and 
multiuser Unix systems supporting 
users at terminals. 

Alis is priced at $1,350 per user 

NEW PRODUCTS 

for bit-mapped workstations and 
$900 per user for terminal-based 
users. Quantity discounts are avail¬ 
able. The product was scheduled to 
become available to OEMs in mid- 
November. 

For more information, contact 
Applix Inc., 302 Turnpike Rd., 
Southboro, MA 01772, 617/481-4721. 

Please circle Reader Service Number 1 

MOSAIC DEBUTS HIGH- 
PERFORMANCE 
GRAPHICS COMPUTERS 

Mosaic Technologies Inc., a 15- 
month-old startup, has unveiled its 
first product offering: a complete 
line of 32-bit graphics computer sys¬ 
tems for individual users in the 
CAD/CAM, CAE, CAP geophysics and 
other technical applications markets. 

The products Mosaic intro¬ 
duced are the SVS 100 series, a 
desktop configuration comprising 
four models, and the SVS 200 series, 
which is a deskside version, again 
with four models. Both series offer 
two black-and-white and two color 
monitor options. 

The deskside 200 series sup¬ 
ports larger ECC memory and disk 
drive capacities. 

The 100 and 200 series share a 
consistent architecture based on 
Mosaic’s proprietary 32-bit system 
memory interconnect (SMI). The 
SMI is designed to optimize the inte¬ 
gration of Mosaic’s CPU, graphics 
processor, memory/video, and pe¬ 
ripheral controllers. 

Mosaic’s architecture supports 
system performance with separate 
read and write buses with a sus¬ 
tained 48-Mbit-per-second aggregate 
bandwidth. 

As the heart of Mosaic’s open 
architecture, the SMI is the common 
interface for all major Shared Vision 
System components, allowing for 
easy system upgrading, expansion, 
and user-specific applications cus¬ 
tomization. 

All Mosaic systems feature 
the new NS32032 microprocessor, 
whose symmetric instruction set 
delivers faster execution time for 
applications written in high-level lan¬ 
guages. The complementary NS32082 
demand-paged memory management 
unit and NS32081 floating-point pro¬ 
cessor further enhance systems 
performance. 

In addition to the CPU, Shared 
Vision Systems include a proprietary 
graphics processor (GPU) based on 
the Advanced Micro Devices 29116 
bit-slice microprocessor. 

Other industry-standard hard¬ 
ware components common to all 
Mosaic systems include Ethernet, 
Multibus, and RS-232 interconnects. 

All of the systems come stan¬ 
dard with the CPU, 16 Kbytes of 
high-speed cache, the GPU, 1 or 
2 megabytes of error correcting 
code random-access memory, an 85- 
Mbyte Winchester disk drive, a 45- 
Mbyte streamer tape, a 106-key 
keyboard, and either a black-and- 
white or color display monitor. Op¬ 
tions include ECC memory expansion 
to 8 Mbytes, expansion to four 
85-Mbyte disk drives, a 1-Mbyte 
flexible disk, an optical mouse, and a 
data tablet. 

The software for the Mosaic 
family of products is based on the 
Mosaix operating system, a licensed 
derivative of AT&T Bell Laborato¬ 
ries’ Unix system. The adaptations 
found in Mosiax include optimization 
for virtual memory and support for 
the /usr/group interface. 

Another user-oriented feature 
is the Mosaic window manager, 
which allows simultaneous display of 
several independent applications. 
The system also includes a menu 
utility for easy composition and 
manipulation of user menus. 

Mosaic systems also support 
C, FORTRAN-77, Pascal, CCA-EMA 
editor, and Fusion network soft¬ 
ware. 

Mosaic said it began shipping 
the Shared Vision Systems in Au- 
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gust to beta sites. Single system 
end-user pricing for the eight 
workstations has been established, 
with a price range from $25,900 to 
$42,900. Volume OEM base system 
prices start at $18,300. The prod¬ 
ucts were to become available for 
general delivery in October. 

For more information, contact 
Mosaic Technologies Inc., 47 Man¬ 
ning Road, Billerica, MA 08121, 
617/667-2383. 

Please circle Reader Service Number 2. 

SYNTACTICS UNVEILS 
DOCUMENT 
MANAGEMENT SYSTEM 

Syntactics Corp. has announced a 
comprehensive, Unix system-based 
document management system that 
provides easy-to-use document 
creation and retrieval capabilities for 
the multiuser office environment. 

The new office productivity 
software package—called Crystal- 
Series, the Document Management 
System—will enable business users 
of Unix system-based micros and 
minicomputers to perform a variety 
of sophisticated document-creation 
functions—e. g., word processing, 
calculations, and generation of busi¬ 
ness forms—within a consistent, 
friendly environment. The package 
will also allow rapid access to docu¬ 
ments, wherever they reside in the 
system. 

The package’s ease-of-use 
stems from its “object-based” 
design. The system identifies the 
“object” the user is working on, 
whether it be a type of document (a 
report, presentation, manual, letter, 
memo, form, etc.) or a particular 
structure within a document (a sen¬ 
tence, paragraph, block quote, list, 
return address, table, etc.). Users 
can also define their own objects, 
and, with only a few keystrokes, 
they can insert objects from within a 
document into other documents. 

CrystalSeries also provides an 

office with a “document database” 
supporting a broad range of sophisti¬ 
cated document-handling facilities. 
These facilities include (1) a word 
processor based on Syntactics’ re¬ 
cently released CrystalWriter pro¬ 
gram; (2) TextMerge, a feature for 
merging text and mailing addresses; 
(3) a spelling corrector; (4) an 
outline organizer that generates 
multilevel outlines from randomly 
entered notes; and (5) a list manager 
that permits lists in either personal 
or general directories to be aug¬ 
mented and modified. 

The CrystalSeries also includes 
a user-friendly “business shell” in¬ 
terface that provides on-screen help 
at all times; easy forms creation, 
permitting users to tailor forms; Ac- 
tiveForms, a feature enabling OEMs, 
value-added resellers, and end- 
users to build on-line help and spe¬ 
cial soft function keys into forms; 
open architecture, permitting users 
and applications developers to inte¬ 
grate CrystalSeries with application 
programs of their own choosing; 
easy access to a Unix system-based 
relational database management 
system and application programs; 
and computational capability, allow¬ 
ing spreadsheet data to be incor¬ 
porated into a document and 
calculations to be performed within 
the document. 

The initial release of Crystal- 
Series, the Document Management 
System, will run on the most popular 
Unix-based systems, including com¬ 
puters from Altos, AT&T, Callan 
Data Systems, Codata Systems, 
Convergent Technologies, Cyb Sys¬ 
tems, Data Systems Design, DEC, 
Dual Systems, NCR, Pacific Micro¬ 
computers, Plexus, and Pyramid 
Technology. 

CrystalSeries will be available 
second quarter 1985 and will be 
priced at $2,500 for microcomputer 
systems supporting from 3 to 16 
users. Current users of the Crys¬ 
talWriter word processor can 
upgrade to CrystalSeries for $1,500. 

Quantity discounts are available, and 
pricing for other systems will vary. 
Syntactics will continue to support 
CrystalWriter. 

For more information, contact 
Syntactics Corp., 3333 Bowers 
Ave., Suite 145, Santa Clara, CA 
95054, 408/727-6400; outside Calif. 
800/626-6400. 
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NIS PROJECT 
MANAGEMENT FOR 
FORTUNE 

National Information Systems has 
announced the VUE computerized 
project management system for the 
Fortune 32:16 system. 

VUE project management offers 
an interactive system that provides 
a convenient tool to plan and manage 
single or multiple projects. VUE al¬ 
lows either precedence or I-J nota¬ 
tion and uses the critical path 
method of scheduling. VUE is an 
easy-to-use, menu-driven system 
that project managers can use to 
generate “what if” scenarios, mod¬ 
ify information to get different per¬ 
spectives on their projects, and re¬ 
spond to unexpected developments 
with new schedules and strategies. 

VUE reports show the impact of 
changes in timing, cost, and re¬ 
sources on activities and on the proj¬ 
ect as a whole. These reports can be 
generated on CRTs, printers, or 
plotters with the plotter graphics op¬ 
tion. Other options available for VUE 
are multiproject capability, time- 
scaled network diagram, and custom 
report generator. 

The system has been installed 
at over 100 sites and now runs on 
Fortune, Unix, IBM VM/CMS, DEC 
10/20, VAX (VMS and Unix), PDP-11, 
HP 3000, Perkin Elmer 3200, and 
Honeywell DPS-6 and DPS-8. VUE is 
available for perpetual license at 
prices ranging from $5,000 to 
$26,000, lease or time-sharing, and 
can be evaluated for 30 days on your 
own computer. 
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For more information, contact 
National Information Systems, 20370 
Town Center Lane, Cupertino, 
CA 95014, 408/257-7700. 

Please circle Reader Service Number 4. 

UNIX UTILITIES FOR CIE 
SYSTEMS 680 BUSINESS 
MICROS 

CIE Systems has introduced a set of 
software system tools that provide a 
number of functions in addition to 
the standard Regulus utilities on the 
680 family of multiuser business 
computer systems. 

The CNIX utilities are derived 
from the original Unix System III 
and System V source code, and they 
provide additional functions not 
available with Regulus. These in¬ 
clude a full-screen editor, called vi , 
the Source Code Control System 
(SCCS), Unix-to-Unix copy (uucp), 
and the Bourne shell. 

For more information, contact 
CIE Systems, 2515 McCabe Way, 
P.O. Box 16579, Irvine, CA 92713, 
714/660-1800. 

Please circle Reader Service Number 5. 

DSSP TELEMARKETING 
CONNECTION 

Donald Sheldon Systems Products 
has introduced a new Unix system- 
based management program de¬ 
signed for telemarketing profes¬ 
sionals. 

The interactive DS/TMS allows 
phone personnel to automatically 
dial and record data in an “electronic 
notepad. ” This database can contain 
such information as reminders of 
customer conversations, notes on 
follow-ups, and orders. The sys¬ 
tems also automatically sends follow¬ 
up letters via the U.S Postal Ser¬ 
vice’s next-day E-COM mail service. 

DS/TMS stores names and 
phone numbers in an electronic file 
that can be scanned, updated, and 
managed from any terminal in the 

system. Programmed to be used 
with simple one- or two-key com¬ 
mands, the system requires no pre¬ 
vious computer experience or ex¬ 
pensive training sessions. All in¬ 
structions are clearly displayed on 
the screen, along with phone lists, 
note files, follow-up “tickler” files, 
reference materials, and more. 

The system also connects the 
telemarketing operation to the 
phone company’s extended services 
with a built-in PBX. Without addi¬ 
tional equipment, DS/TMS makes in¬ 
teroffice calls, connects third parties 
to calls, and can transfer calls to 
other extensions or phone numbers. 
Calls are dialed by touching a single 
key on the computer keyboard and 
can be redialed by touching another 
key. 

For more information, contact 
DSMS Inc., 11777 San Vicente Blvd., 
Suite 502, Los Angeles, CA 90049, 
213/207-1600. 

Please circle Reader Service Number 6. 

TWO NEW DATA 
TERMINAL DEVICES 
FROM TRS 

Tandy Corp./Radio Shack has an¬ 
nounced the DT-100, an ANSI 3.64- 
compatible display terminal, and a 
9600-baud serial-to-parallel con¬ 
verter. 

The DT-100 offers a full range 
of user features, has a compact er¬ 
gonomic design, and is fully software- 
compatible with the DEC VT-100. 
Thus, it will work correctly with the 
vast majority of DEC- or Unix-based 
software systems. Also included is a 
built-in serial printer port with pro¬ 
grammable baud rate. 

The 9600-baud serial-to-parallel 
converter allows Radio Shack’s 
broad line of parallel printers to be 
used with the DT-lOO’s serial printer 
port. 

The DT-100 includes a 14-inch 
screen with a high-resolution char¬ 
acter set for improved user satisfac¬ 

tion. The low profile sculpted key¬ 
board features a redesigned cursor 
key layout and VT-220-compati- 
ble editing keys along with 16 pro¬ 
grammable function keys. 

The full 128-character ASCII 
character set and single embedded 
video attribute (underline, reverse, 
or dim) further enhance the DT- 
100’s capabilities. The DT-100 sup¬ 
ports 80- or 132-column by 24-row 
displays that make previewing 132- 
column reports before they are 
printed an easy task. 

Included with the DT-100 is a 
TRS-XENIX-compatible diskette that 
includes an /etc/termcap entry 
to allow effective utilization of the 
DT-100 with the TRS Model 16 com¬ 
puter operating with TRS-XENIX. 
(TRS-XENIX is TRS’ Unix system- 
based multiuser operating system.) 

The DT-100 retails for $795, 
and the 9600 baud serial-to-parallel 
converter retails for $99 at Radio 
Shack Computer Centers, Radio 
Shack stores, and participating 
Radio Shack dealers. 

For more information, contact 
Tandy Corp./Radio Shack, 1800 One 
Tandy Center, Fort Worth, TX 
76102, 817/390-3835. 

Please circle Reader Service Number 7. 

PYRAMID'S NEW CPU 
PERFORMANCE OPTIONS 

Pyramid Technology Corp. has in¬ 
troduced new data cache and 
floating-point units that can double 
the performance of its 32-bit, Unix 
system-based 90x supermini com¬ 
puter for specific applications. With 
the new floating-point unit, Pyramid 
becomes the first supermini com¬ 
puter to adopt the IEEE-754 stan¬ 
dard for floating-point representation. 

The new 4110 model data 
cache unit speeds up accesses to 
memory resident data structures. 
The 4110 provides 32 Kbytes of fast 
memory within the Pyramid 90x 
central processing unit in addition to 

106 UNIX/WORLL) VOLUME 1, NUMBER 7 1984 



TRENDS 

NEW PRODUCTS 

the standard 4-Kbyte instruction 
cache. 

Although the effect of the data 
cache unit is highly application de¬ 
pendent, performance is typically 
improved by 20 to 30 percent or 
more for applications that frequently 
access large memory resident data 
structures, such as arrays. Installa¬ 
tion of the data cache unit is trans¬ 
parent to user programs. 

The new model 4110 float¬ 
ing-point unit may be added to any 
90x central processing unit with data 
cache to improve the speed of 
floating-point intensive applications 
by a factor of two or more. 

The data cache unit is priced at 
$14,500 and the floating-point unit at 
$8,500. Both are available 30 days 
ARO. 

For more information, contact 
Pyramid Technology Corp., 1295 
Charleston Rd., Mountain View, CA 
94043, 415/965-7200. 

Please circle Reader Service Number 8. 

DI-3000 AND GK-2000 
GRAPHICS SOFTWARE 
FOR RIDGE 32 
COMPUTERS 

Ridge Computers has announced 
that the DI-3000 and GK-2000 graph¬ 
ics software tools from Precision 
Visuals are now available for use on 
the Ridge 32 family of 32-bit per¬ 
sonal mainframe computers. 

DI-3000 is a device- and 
machine-independent subroutine 
system providing the tools needed 

for virtually any graphics application, 
including full color, two-dimension 
or three-dimension primitives and 
viewing, shaded and patterned 
areas, graphics data structure, full 
graphics input, and real-time image 
manipulation. 

The new GK-2000 graphics 
package is compatible with the full 
complement of Precision Visuals’ 
device intelligence drivers. This ca¬ 
pability enables GK-2000 to support 
more than 80 graphics peripherals. 
The package’s capabilities meet and 
exceed GKS specifications, including 
such features as exact image sizing, 
attribute bundling, and cell arrays. 

Precision Visuals has added 
several productivity enhancements 
to GK-2000 that go beyond the GKS 
standard and that make it a usable 

FASTEST UNIX MICRO 

The X-286* Supermicrocomputer is the highest perfor¬ 
mance UNIX* micro available today. Only with the ad¬ 
vent of Intel Corporation’s iAPX 286 microprocessor has 
it become possible to meet the need for a high-perfor¬ 
mance multi-user computer with a microprocessor- 
based system. 

System Specifications 

■ 80286 Microprocessor with On-chip Pipelining 
and Memory Protection 

■ 80287 Numeric Co-processor (80-bit registers) 
■ 512KB Error Detecting and Correcting RAM 

(expandable to 16MB) 
■ iLBX Bus for High-speed Nonarbitrated 

Memory Access 
■ IEEE 796 (Multibus*) System Bus 

■ Intelligent Communications Controller 
■ 65 or 144 Megabytes of Winchester Disk (30ms 

average access time) (expandable to over 1 gigabyte) 
■ XENIX* 286 Operating System 

■ 6 users (expandable to 16) 

Available Software 

■ Ouadratron Office Automation Software (G-Office) 
■ Certified Business Accounting Packages 
■ Graphics 
■ Data Base Management 
■ Touchstone MS/DOS to UNIX Communications 

Package 
■ Languages 

Worldwide Support and Service 

Available NOW 

To learn more about the high performance of the X-286, 
contact BDS, Incorporated, 1400 Shepard Drive, 
Sterling, Virginia 22170, (703) 430-0800. 

•UNIX is a trademark of Bell Laboratories Multibus is a trademark of Intel Corporation XENIX is a trademark of Microsoft Corporation X-286 is a trademark of BDS. Incorporated 

Please circle Ad No. 146 on inquiry card. 
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working tool. These enhancements 
include extended error processing, 
on-line debugging, and file name 
control. 

The Ridge 32 is a 32-bit per¬ 
sonal mainframe computer for 
engineering and scientific applica¬ 
tions. Running under an implemen¬ 
tation of the Unix system, both the 
multiuser 32C and single-user 32S 
offer virtual memory, floating-point 
hardware, and bit-mapped graphics. 

For more information, contact 
Ridge Computers, 2451 Mission 
College Blvd., Santa Clara, CA 
95054, 408/986-8500. 

Please circle Reader Service Number 9. 

ASCII COMMUNICATIONS 
UTILITY FOR UNIX 
SYSTEMS 

Holos Corp. has released CW/Call 
Whomever communications utility, a 
general-purpose software package 
that allows communications between 
Unix-based systems and any re¬ 
mote device with an ASCII RS-232 
transmission capability. 

CW features include the follow¬ 
ing: use any TTY or ACU bidirectional 
port regardless of ownership or log¬ 
in status, or use the same port used 
by CU of UUCP; communicate with 
remote devices ranging from PROM 
programmers and Telnet facilities to 
large IBM, DEC, and CDC main¬ 
frames; run in conversational mode 
so Unix system terminals appear to 
be attached directly to remote 
devices, allowing users to transfer 
files or log entire sessions on 
remote devices; transfer ASCII files 
to and from any ASCII device and, 
when compiling and running pro¬ 
grams on remote systems, transfer 
binary files; and perform data ac¬ 
quisition and data logging functions 
from non-Unix system devices when 
set up to run continuously or under 
CRON. 

CW is currently ported to the 
Tektronix 8560, 8561, and the NCR 

NEW PRODUCTS 

Tower. Single purchase price for 
multiuser systems is $2,000. 

For more information, contact 
Original Program Marketing, 100 
Colony Square, Suite 200, Atlanta, 
GA 30361, 404/876-1031. 

Please circle Reader Service Number 10. 

ZILOG UNVEILS SERIES 
TWO CPUS 
Zilog’s Systems Division has intro¬ 
duced its System 8000 Series Two 
family of Unix system-based super¬ 
micro computers, featuring a new 
high-performance 11.1 MHz chip 
and support for up to 40 users. 

The System 8000 Series Two 
includes the Models 32, 22, and 12, 
each featuring the new high- 
performance processor with cache 
memory, a Unix system license for 
up to eight users, cartridge tape, 
and single disk. Configuration, 
users, memory, and size of disks dif¬ 
fer, depending on the model. 

The Model 32, available imme¬ 
diately at a base price of $29,950, 
includes Vfe-Mbyte memory (ex¬ 
pandable to 4 Mbytes), a Unix sys¬ 
tem license for 8 users, cartridge 
tape, and an 8-inch Storage Module 
Disk drive (SMD) with a capacity of 
168 Mbytes. The Model 32 can ac¬ 
commodate a total of four drives, for 
total storage of 672 Mbytes. 

The Model 22, available at a 
base price of $23,950, also features 
Vfe-Mbyte memory (expandable to 4 
Mbytes), cartridge tape, and a 5Vi- 
inch Winchester disk drive with 52 
Mbytes unformatted capacity, ex¬ 
pandable to four drives, for total 
capacity of 208 Mbytes. 

Both the Models 32 and 22 of¬ 
fer as options up to 40-user 
capacity, industry-standard nine- 
track tape drive, and IEEE floating¬ 
point processor. The nine-track 
drive is the first commercially avail¬ 
able to stream in multiuser mode un¬ 
der the Unix operating system, 
offering a sustained rate of 100 
inches per second. 

The Model 12, scheduled to 
become available in October, has a 
base price of $19,950, features V2- 

Mbyte of memory (expandable to 2 
Mbytes), and a 5Vi-inch Winchester 
drive with 52 Mbytes. The Model 12 
can service as many as 16 users. 

All System 8000 family models 
feature full software compatibility, 
including the Unix operating system, 
standard languages, application 
tools, and standard communications 
options. 

For more information, contact 
Zilog’s Systems Division at 1315 
Dell Ave., Campbell, CA 95008, 
408/370-8000. 

Please circle Reader Service Number 11. 

DIGITAL'S ULTRIX-32M 
FORMICROVAX I 

Digital Equipment Corp. has an¬ 
nounced Ultrix-32m, a version of the 
Unix operating system for its 
MicroVAX I microcomputer system. 
Ultrix-32m is the newest member of 
Digital’s family of Ultra products, 
which currently run on larger VAX 
32-bit computers and on PDP-11 16- 
bit computers. 

The new operating system 
brings the Ultrix-32 operating sys¬ 
tem to a microcomputer environ¬ 
ment, enabling users with larger 
systems to expand programming op¬ 
erations to the low-cost MicroVAX I 
computer system. Additionally, 
Ultrix-32m is compatible with Ver¬ 
sion 4.2 of Berkeley 4BSD, Ultrix- 
11 Version 2.0, and AT&T Unix 
System V. Ultrix-32m is fully 
syntax-compatible with the Bourne 
shell script on Ultra-32 and Ultrix- 
11 systems. 

Ultrix-32m includes a set of in¬ 
tersystem facilities for commu¬ 
nication with and networking of 
multiple systems, including the 
TCP/IP network protocol for Ether¬ 
net support. 

Version 2.0 of Ultrix-11 was 
announced concurrently with Ultrix- 
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32m. The new version has been 
improved to provide hardware sup¬ 
port for the recently announced 
MicroPDP-11/73 computer system 
as well as other PDP-11 computers. 
The new version, coupled with 
Ultrix-32, provides users with an 
Ultrix environment ranging from 
MicroPDP-11 computer systems 
to VAX-11/785 systems. 

Digital also announced Version 
1.0 of DEC/Shell, a command line in¬ 
terpreter that provides users with 
an interface very similar to the inter¬ 
face on a Unix Version 7 operating 
system but running under the 
VAX/VMS operating system. To a 
user, the DEC/Shell environment ap¬ 
pears like the Version 7 Bourne 
shell. 

Ultrix-32m is priced from $750 
for a single-user license. Ultrix-11 
Version 2.0 is priced from $800 for a 
16-user license on microcomputers. 
DEC/Shell is priced from $4,750 for a 
16-user single-use license. All prod¬ 
ucts will be available this fall. 

Minimum configuration for 
Ultrix-32m consists of a MicroVAX I 
system with 1 Mbyte of memory, a 
10-Mbyte RD51 5Vi-inch mini 
Winchester-technology disk, an 800- 
Kbyte RX50 5l/4-inch diskette drive, 
and a console terminal. Both single- 
user and multiuser versions of 
Ultrix-32m systems are available. 

For more information, contact 
Digital Equipment Corp., Continen¬ 
tal Blvd., Merrimac, NH, 603/884- 
5111. 

Please circle Reader Service Number 12. 

PYRAMID'S GRAPHICS 
TOOLS FOR 90X 
SUPERMINI 

Pyramid has also introduced a new 
set of graphics tools to enable the 
use of graphics applications on its 
32-bit, Unix system-based 90x su¬ 
permini computer. The tools are de¬ 
signed for both business graphics 
and engineering applications. 
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These new products include a 
Graphics Kernel System (OKS) soft¬ 
ware library for developing graphics 
applications. Pyramid’s GKS can be 
used with standard Unix system 
graphics utilities and provides a 
device-independent applications de¬ 
velopment environment. 

The other graphics products 
are a serial interface package (RS- 
232C compatible) for medium-speed 
applications, a parallel interface 
package (DRllW-compatible) for 
high-speed applications, and the ap¬ 
propriate 90x host software to sup¬ 
port Raster Technologies’ Model 
ONE family of medium- and high- 
resolution color display systems. 

The price of Pyramid’s new 
GKS is $5,000. The model 4200 par¬ 
allel interface package costs $4,000, 
and the model 4210 interface pack¬ 
age is priced at $1,000. All graphics 
tools are available 60 days ARO. 

For more information, contact 
Pyramid Technology Corp., 1295 
Charleston Rd., Mountain View, CA 
94043, 415/965-7200. 

Please circle Reader Service Number 13. 

PLEXUS ENHANCES P/35 
UNIX SUPERMICRO FOR 
INCREASED 
PRODUCTIVITY 

Plexus Computers has introduced 
an optional memory package that 
provides the P/35 with an additional 
145 Mbytes, offering users of the 
Unix system-based supermicro 
more than twice the available 
storage memory and greater 
flexibility. 

The additional memory, on a 
Winchester disk drive, effectively 
doubles the maximum storage 
capacity of the P/35 to 435 Mbytes. 

The maximum amount of 
memory is achieved by using an op¬ 
tional Storage Expansion Module 
(SEM) that holds two 145-Mbyte 
drives. The new 145-Mbyte 
Winchester disk drive is available to 

P/35 owners as either an expansion 
of the current 72-Mbyte system or 
as an option in an existing P/35. 

A P/35 system with the new 
145-Mbyte Winchester drive, 60- 
Mbyte streaming cartridge tape, 
512-Kbyte error correction code, 
eight user ports, and a 12.5-MHz 
M68000 central processing unit 
costs $27,950. 

For more information, contact 
Plexus Computers Inc., 2230 Martin 
Ave., Santa Clara, CA 95050, 
408/988-1755. 

Please circle Reader Service Number 14. 

DG TO SELL EMACS TEXT 
EDITOR 

Data General Corp. and CCA Uni¬ 
works Inc. have announced that 
Data General has been licensed to 
market the CCA EMACS text editing 
system for use on Data General 
computers. 

CCA EMACS, a programmer pro¬ 
ductivity tool, is now licensed for 
use on Data General’s Eclipse 
MV/Family of 32-bit superminicom¬ 
puters and on the Distributed Sys¬ 
tems DS/Family of workstations. 
CCA EMACS operates with Data 
General’s proprietary AOS/VS oper¬ 
ating system, MV/UX (an implemen¬ 
tation of the Unix system that works 
in association with AOS/VS), and 
Data General’s stand-alone Unix op¬ 
erating system called DG/UX. 

CCA EMACS is also available with 
Data General’s recently announced 
Common LISP Programming Envi¬ 
ronment. 

The editor features nearly 400 
built-in commands that allow vir¬ 
tually any editing task to be done 
with a few simple keystrokes. In ad¬ 
dition to the commands, CCA EMACS 
features more than 60 predefined 
variables that allow users to cus¬ 
tomize the editor for specific applica¬ 
tion needs or user styles. 

The initial license for CCA 
EMACS on the Eclipse MV/Family of 
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superminicomputers is $2,400. The 
initial license for CCA EMACS on the 
DS/Family of workstations is $475. 
Data General will provide complete 
customer support and training. 
Volume discounts are available for 
each, with shipments starting in Jan¬ 
uary 1985. CCA EMACS includes com¬ 
plete on-line documentation. 

For more information, contact 
Data General Corp.’s Technical 
Products Division at 4400 Computer 
Dr., Westboro, MA 01580, 617/ 
366-8911. 

Please circle Reader Service Number 15. 

INGRES CAPABILITIES 
EXPANDED FOR 
VAX/UNIX 

Relational Technology Inc. (RTI) has 
announced the release of Ingres 
Version 2.1 for VAX/Unix. Ingres 
Version 2.1 features significant en¬ 
hancements to the Ingres relational 
DBMS, including substantial improve¬ 
ments to both RTl’s database system 
and Visual Programming tools. 

Transaction processing has also 
been improved to allow several 
queries and updates to be treated as 
a single transaction so that either all 
or none of them are completed. In 
the case of hardware or software 
failure, any changes made to records 
will automatically be backed up. This 
feature helps to preserve the consis¬ 
tency of a database at all times. 

Ingres Version 2.1 provides im¬ 
proved concurrency control as well, 
with page-level locking that auto¬ 
matically escalates to relation-level 
locking when it is more efficient. 
Version 2.1 also detects deadlocks 
when they occur and aborts one or 
more transactions in progress. 

The Ingres Visual Program¬ 
ming tools have been enhanced as 
well. Version 2.1 allows users to 
create forms featuring “table fields” 
that display several rows of a table 
within a form on the screen. 

NEW PRODUCTS 

Version 2.1 for Unix systems 
introduces a text data type that al¬ 
lows character strings of up to 2,000 
characters to be stored in a data 
field. These features expand Ingres' 
capacity to support office automation 
applications that involve textual 
databases. 

Version 2.1 provides users 
with several new display enhance¬ 
ments such as blinking, bold, un¬ 
derlined, etc. These display en¬ 
hancements allow users to empha¬ 
size desired form components on-line. 

The Report Writer has been 
enhanced to provide an extensive 
formatting facility that lets users 
specify various formats for printing 
date data types. 

Additionally, with the release of 
Ingres Version 2.1, the arrow and 
function keys of the VT100 terminal 
have been activated, allowing users 
to define characters to invoke func¬ 
tions (e.g., using the cursor keys 
and the VT100 keypad to select 
menu operations). 

Version 2.1, as with all RTI 
updates, will be distributed free of 
charge to Ingres VAX/Unix custom¬ 
ers. A bundling support license for 
Ingres costs from $20,000 to 
$40,000, depending on VAX CPU 
size. 

For more information, contact 
Relational Technology at 2855 
Telegraph Ave., Berkeley, CA 
94705, 415/845-1700. 

Please circle Reader Service Number 16. 

NEW VERSION OF FUSION 
FROM NETWORK 
RESEARCH 

Network Research Corp. is releas¬ 
ing a new version of Fusion network 
software, Fusion Version 3.0. The 
new version further expands Fu¬ 
sion’s interoperability among 
diverse communications elements 
with the inclusion of the VMS operat¬ 
ing system and TCP/IP protocols. Ad¬ 

ditional modifications have increased 
Fusion’s data transfer speed and 
have improved efficiency. 

Fusion 3.0 supports both the 
Excelan and CMC intelligent boards. 
Throughput on Communication Ma¬ 
chinery Corp.’s (CMC) new intelli¬ 
gent board is 700 Kbps for virtual 
circuits and 1.8 Mbps for datagram 
service. 

Fusion supports both the XNS 

and TCP/IP protocols. Major revi¬ 
sions to the XNS flow control now 
provide for faster and more efficient 
packet passing. Fusion Version 3.0 
is supporting dec’s current version 
of VMS, VMS 3.5, and will support 
VMS 4.0 when released. 

For more information, contact 
Network Research Corp. at 1101 
Colorado Ave., Santa Monica, CA 
90401, 213/394-7200. □ 
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T JJte Unix 
System is the 

fastest-growing 
operating system. AT&T, 

IBM, DEC, DG, HP, Apple, 
Radio Shack, Plexus, For¬ 

tune, NCR—the list of 
manufacturers supporting 

the Unix System grows 
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you can’t afford not to in¬ 
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Exclusive productions of 
Computer Faire, Inc./ 
A Prentice-Hall Compan 
181 Wells Avenue 
Newton, MA 02159 
617/965-8350 
611 Veterans Boulevard 
Redwood City, CA 94063 
415/364-4294 

*UNIX is a trademark of AT&T 
Bell Laboratories. 

UNIX system installations increased from 20,000 
in 1982 to 100,000 in 1984. And as many as 500,000 
installations are expected in 1985! This expanding 
and profitable computer market demands a forum 
the t's conducive to sales in the hotbeds of UNIX sys¬ 
tems activity — San Francisco and Boston. 

If you're marketing: 
. multi-user, multi-tasking systems; 
. networking products; 
. applications software; 
. programming aids; 
. add-ons and supplies; 

Then don't miss connecting at 

UNIX*Systems Expo/85 Spring 
April 24-26, San Francisco. 

. UNIX*Systems Expo/85 Fall 
October 2-5, Boston. 
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Attendees at both shows will hail from the ranks 
value-added resellers, systems integrators, soft- 

e developers, distributors, dealers, retailers, and 
s. 

You can also count on volume end-user pros- 
from large corporations, small businesses, gov- 

ment and education. They'll all be there! 
These highly-qualified attendees have heard 

ch about the portability and potential cost sav- 
of UNIX systems. They'll pay close attention to 
products and services. They'll be most inter¬ 
in the creative ways in which you can help 

m connect to the most cost efficient UNIX 
ems. 

Make sure that the UNIX systems needs of these 
spective customers contribute to your bottom 
in 1985! Exhibit at both UNIX Systems Expos/85, 
'll find a solid marketplace for your UNIX system 

products and services. 
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81 Advanced Storage Concepts: ASC 525 89 

Unix accelerator provides super fast disk ac¬ 

cess. A full SCSI controller doing true mode 
algorithm execution with overlapped cache 

search and data transfer. 

82 AT&T Technologies: Unix System V 79 
training—comprehensive. Hands-on courses 

from the creators of the Unix operating sys¬ 

tem. 

148 BUS Inc.: The X-288 supermicro computer 107 

is the highest performance Unix system micro 

available. 

121 cLINE Inc.: cENGLISH, from cLINE, gen- 76 
erates C source code using dBASE II-type 

syntax. 

83 CMI Corp.: SERIX—The high-performance 71 
CMI 42 version of AT&T’s Unix System V 
operating system with Berkeley 4.1 enhance¬ 
ments ported to the IBM Series/1 minicom¬ 

puter. 

84 Codata Systems: A totally new dimension in 4 
high-performance machines, the Contel 

Codata 3400-Series. Designed specifically for 
the OEM marketplace to bring versatility, de¬ 

pendability, and expandability. 

147 Computer Faire: Unix Systems Expo/85 111 
Spring: April 24-26, San Francisco. Unix Sys¬ 

tems Expo/85 Fall: October 2-5, Boston. 

115 Computer Technology Group/Telemedia 19 

Inc.: Unix and C training—the training solu¬ 

tion that fits the complexities of your Unix- 
based system. 

85 Cromemco: Unix System V, the new 20,21 

standard in multiuser microcomputer operat¬ 

ing systems, gives you high-performance 

features along with the portability and 

flexibility of a standard. 

93 Data Ease: Information Transfer, a natural- 115 

language software that can guide any user to 

immediate access to hundreds of commercially 

available databases through most Unix sys¬ 

tems. 

87 Data Language Corp.: PROGRESS—the 27 
high-performance database system and 
fourth-generation applications development 

language for multiuser microcomputers. 

148 Digital Equipment Corp.: To give your 10,11 
OEM business the maximum opportunity for 

growth, you need to consider everything: pro¬ 
cessor speed, system expansion, economy, 
reliability, software, and networking capabil¬ 

ity. 

96 Dual Systems Corp.: Introducing the new 42 

expandable Dual 83/500, a Unix-system based 
68000-driven supermicro so capable, you’d 

swear it was a mainframe. 

104 ELXSI: Performance and expansion poten- 38 

tial, the 64-bit multiprocessor system 6400. 
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154 Gould Software Division: New Unix-based Back 

software tools that bring projects in on time, cover 
within budget. 

88 Gould Inc.: Distributed Systems Division 30 

—manufacturers of the 30 Powerseries 20 
computers, Unix-based systems that span the 

performance range. 

98 Handle Corp.: The first office automation 67 

system for Unix, selected for distribution by 

AT&T. 

90 Heurikon Corp.: OEMs will like the one- 78 

size Minibox, a Unix system multiuser, single¬ 

board workstation. 

155 Honeywell: Honeywell and the Unix system 121 

team up. . . Introducing the microSystem NX. 

91 Human Designed Systems: The Concept Cover 

GVT + , a smart interactive display terminal III 

widely used by Unix system users. 

92, IBC/Integrated Business Computers: 22 
145 Ensign—the Unix-based system with up to 

32-user capacity, up to 8-Mbyte memory, and 

over 1000 Mbytes of disk storage. 

IBM-ISG/DP Professional Software: 60,61 
IBM’s PC/IX - Unix + advanced full-screen 
editor, + PC-DOS file transfer, + 8087 co¬ 
processor support, + queuing system, + 

IBM support. 

IBM-ISG/DP Professional Software: 36,37 

Software for almost every industry and almost 

every kind of application: easy to learn and 
easy to use. 

99 Information Management Systems Inc.: 125 

1 MS/ISAM, a powerful and versatile ISAM 

product available in C for the Unix system. 

86 Intelligent Solutions: On-line, hands-on. 17 
self-paced interactive tutorials. Available now 

for your Unix system. 

122 Island Graphics Corp.: Solar Paint is an 102, 
advanced computer paint system designed es- 103 
pecially for your high-resolution black-and- 
white Sun Window environment. 

97 ITOM International Co.: The Supermicro 101 

Newsletter, written by the folks who invented 

the term. 

100 Lachman Associates: LAI is more than 50 54 
consultants providing programming services 

with expertise in your software environment. 

113 Logical Microcomputer Co.: The 69 
MegaMicro—a 32-bit multiuser, virtual- 
memory microcomputer: ideal for the OEM. 

89 Logical Software: Softshell—a convenient 59 

interface for Unix system users at all levels of 
expertise. 

151 M&M Technology: Expertise plus added ca- 120 

pability of second-generation development 

techniques provide software tailored to your 

needs. 

114 Mark Williams Co.: Use less memory 100 

space and run your C programs faster with the 
MW86 Compiler. 

94 MCBA: Shrink-to-fit software; integrated 88 

manufacturing, distribution, and accounting 

packages. 

Reader Page 
Service No. 

No. 

112 Mt. Xinu Inc.: 4.2BSD—better than just 26 

"standard, ’’ now fully supported. 

102 NCR Corp. Tower: Introducing lower XP. 43-45 

The power of a 68010-enhanced CPU, up to 

260 Mbytes of mass storage, 45 Mbytes of 

Vi-inch cartridge tape built into the CPU cabi¬ 

net, industry-standard interfaces, and a Unix 

system of truly commercial reliability. 

101 Norm DeNardi Enterprises: The California 94 

Computer Show—Palo Alto Hyatt Hotel, Palo 
Alto, Calif., December 6, 1984. 

103 Rapitech Systems: FORTRIX-C, the pro- 95 

gram that converts FORTRAN code to C code 
at approximately 600 lines per minute. Please 

fill out the coupon and mail for faster 

response. 

Relational Database Systems Inc.: Infor- 13-15 
mix and File-it—the database software family 

for Unix and MS-DOS. 

150 Scientific Placement: National registry of 123 
candidates and jobs in the Unix system field. 

105 Southwind Software: Tactician and 68 
Grafsman—fast, versatile, and powerful 
tools. 

118 Technical Systems Consultants: The 115 
UniFLEX operating system provides M68000 

users a powerful advantage—maximum per¬ 
formance. 

119 Touchstone Software: With Touchstone’s 6 
PCworks software, it’s easy to connect 
industry-standard PCs to a variety of other 

computers and information services. 

108 Unify Corp.: UNIFY—the fast, powerful, Cover 

and flexible relational database management II 

system. 

107 llniforum/usr/group: Presenting the 70 

second annual Uniforum Conference and 
Trade Show, Dallas, Texas, January 21-25, 
1985. 

149 Unix/usr/group: The international network 124 
of Unix users. Contact to become a general or 

associate member. 

116 Unisource Software Corp.: Venix/86 for 8 
the IBM PC/XT: offering a 30-day free trial. 

120 USENIX Technical Conference: In Dallas, 126 

Texas, Jan. 23-25, 1985. 

109 UTC (User Training Corp.): Great learning 87 
exhilarates, motivates, and saves you money; 
the performance courseware for Unix and C. 

117 UX Software: UX-BASIC provides applica- 35 

tion. portability, and productivity. 

110 VLS Inc.: DX-2700 and the CompWare line 25 
of electronic publishing products have forged 

one more link between office publishing needs 
and laser printer solutions. 

111 Wyse Technology: WY-75—the DEC-52,53 

compatible terminal that projects a sophisti¬ 
cated image even when it’s turned off. 

106 Yates Ventures: The Yates Perspective—a 2 
monthly newsletter on the software market; 

subscribe now and receive a reduced rate. 
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N E EWS FROM AT&T 

AT&T-IS TAPS 
UNIX SYSTEM 

ORT FOR 
3nn 

PC 

nisource Software Corp. of 
Cambridge, 
signed an agre ement to 

PC 
nix/ 
the 

to AT&T Information Sys¬ 
tems (AT&T-IS) the first copiep of 
its new Venix/Encore l or AT&T 
6300 personal comp iter. Ve 
Encore is an update of Venix/86, 
first licensed implementation of 
Aik’s Unix operating system for 
the IBM PC/XT (and its compatibles) 
and for the DEC Proiessional/350. 
Ve nix/86 and Venix/Encore were 
developed by VenturCom Inc. the 
pioneer of the Unix system on mi¬ 
crocomputers, also of Cambridge, 
Mass. 

Venix/Encorq retails for $$00, 
is delivered with a System V 
license, and is also available for 
IB^I PC/XT, Compaq Plus 

urbo, MAD 1, 
PC. Venix/Prc for 

also 

DeskPro, Eagle T 
the Leading Edge 
the DEC Professlonal/350 is 
marketed by Unisource. 

“We’re very) proud to 
Systems as 

Mass., 

AT&T Information 
first customer for 
the PC6300,” said 

Have 
our 

Venlix/Encor4 on 
Clay 

source’s executive v ce-president 
for sales and marketing. “We 
that AT&T’s choice of Venix for taeir 
own computers reflects their coqtin- 

to 
l computers reflects 

uefl confidence in our ability 
deflver quality Unix software.” 

The first shipment of this rhul- 
tiple order was de 
mifl-September. 

Among the initial abplicationls of 

be 
Venix/Encore on the AT&T 6300 

training and networking for 3B2 
computers. “The goal is to give 

Clatur, 

has 
sell 

Unix 
the 

and 
and 

Uni¬ 

feel 

ivered to AT&T in 

will 

our 

people actual experience using 
Venix on an inexpensive personal 
computer and also to communicate 
with our 3B2s using Unix system 
utilities,” said Wallace Carroll, staff 
manager at AT&T Information Sys¬ 
tems of Englewood, Colo. 

Unisource Software Corp. is a 
publisher and distributor of Unix 
system software for the professional 
and system development markets. 
Its products consist of Venix, a li¬ 
censed implementation of the AT&T 
Unix operating system, personal 
productivity tools, business applica¬ 
tions, and program development 
tools for desktop microcomputers. 

DUCOMMUN PICKED AS 
NATIONAL VALUE-ADDED 
SYSTEMS DISTRIBUTOR 

Ducommun Data Systems and 
AT&T have announced a distri¬ 

bution agreement that names the 
new firm as the first master value- 
added systems distributor for the 
AT&T 3B computer family (based on 
Unix System V and the AT&T Per¬ 
sonal Computer.) 

Under terms of the agreement, 
Ducommun Data Systems, a new 
division of Ducommun Inc., will act 
as a master value-added reseller 
(VAR) for the AT&T computers. It 
will provide hardware and software 
products, sales and technical sup¬ 
port, training, and service to more 
than 15,000 VARs and systems in¬ 
tegrators nationwide. 

Acting as an extension of AT&T, 
this newly formed division will be in 
a prime position to provide ded¬ 
icated, high-quality support and ser¬ 
vice to VARs and systems integra¬ 
tors on a local level. AT&T will 
provide full support to the master 
systems distributor in this new 
venture. The agreement became ef¬ 
fective on Oct. 1, 1984. 

Ducommun Data Systems said 
it will serve the needs of the VARs 
and systems integrators by offering 
quick, off-the-shelf product delivery 
and full assistance in customizing 
vertical market hardware and soft¬ 
ware systems. By year end, field 
offices will be opened in nine region¬ 
al areas to provide support on a lo¬ 
cal basis. 

As an independent division, 
Ducommun Data Systems joins 
Kierulff Electronics and MTI Sys¬ 
tems as part of the electronic distri¬ 
bution organization of Ducommun 
Inc. The newly formed computer 
systems distributor will be head¬ 
quartered in Cypress, Calif., (locat¬ 
ed near Long Beach). 

SONECOR INKS VAR 
AGREEMENT WITH AT&T 
TECHNOLOGIES 

The Sonecor Systems Division of 
Southern New England Tele¬ 

phone (Snetco) has signed on as a 
value-added reseller (VAR) for the 
full line of AT&T Technologies Inc. 
3B minicomputers and the AT&T PC 
Model 6300 Personal Computer. 

Sonecor intends to target tele¬ 
communications and office automa¬ 
tion applications as well as special¬ 
ized vertical market packages for 
the new AT&T gear. 

Sonecor has signed 14 pacts for 
products used in voice and data sys¬ 
tems integration. Other agreements 
have been reached with Wang Labo¬ 
ratories Inc. for personal computers 
and office automation systems; NEC 
Information Systems for personal 
computers; and General DataComm 
Industries Inc. for modems and mul¬ 
tiplexers. 

Snetco, the parent of Sonecor 
Systems, is one of the two remain¬ 
ing local operating companies that is 
still partially owned by AT&T. □ 
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NEWS FROM BERKELEY 

STRETCHING 
THE ETHERNET 
BY ALAN TOBEY One of the most awaited 

abilities of the 4.2 Berkeley 
Software Distribution re- 
lease was its generalized 

networking support. Unlike many 
proprietary networking implementa¬ 
tions, which are limited to partic¬ 
ular protocols or processors, the 
4.2BSD approach allows great 
flexibility in the way networks can 
be put together. 

The 4.2BSD networking 
scheme is built around the idea of 
“sockets,” which are best conceived 
of as end-points or destinations to 
which communications can be sent. 
These communications can be just 
raw data streams or more controlled 
packages of information tailored by 
the governing software. The sock¬ 
ets are fairly flexible in what they 
are able to receive. It's important to 
see that the underlying socket 
mechanism is at base control-inde¬ 
pendent; any number of network 
protocols can be made to work. 

This generalized networking 
power has been somewhat obscure 
in the year since 4.2’s release. This 
is because the only network scheme 
actually implemented was the TCP/IP 
Ethernet protocol favored by the 
Defense Advanced Projects Admin¬ 
istration (DARPA), which paid for the 
work at Berkeley. Because of this, 
4.2 has gotten a reputation as pro¬ 
viding “the TCP/IP network. ” 

As the word about 4.2’s 
networking capabilities gets out, 
however, more and more devel¬ 
opers are beginning to implement 
interesting and creative network 
ideas. Here are a few of the first 
to reach the market: 

Ethernet. 3Com Corp., of 
Mountain View, Calif., has devel¬ 
oped a strong focus on providing 
Ethernet capabilities for IBM PCs. 
As one step in this emphasis, 
3Com’s Ethershare product allows 
PCs the ability to use Digital Equip¬ 
ment Corp.’s VAX computers over 
Ethernet lines as a file server and 
electronic mail hub. PCs running MS- 
DOS can use a VAX running 4.2 as a 
collection of virtual PC discs and can 
send mail to each other via the VAX. 

This is a somewhat limited 
capability—the PC files are not ac¬ 
cessible to Unix system users on the 
VAX, for example—but it points 
toward one solution for mixed- 
vendor networking. Regrettable is 
3Com’s recent decision to discon¬ 
tinue production of its VAX Unibus 

Ethernet controller board, which 
means that now its Ethernet soft¬ 
ware can run only on hardware from 
rivals DEC and Interlan. 

B-Net. Berkeley’s UniSoft 
Corp. has introduced B-Net as an 
available option in its UniPlus+ ker¬ 
nel. UniSoft has ported AT&T’s Unix 
Systems III and V to nearly a 
hundred M68000-based machines 
and has recently announced its 
readiness to port UniPlusT to Intel 
80286-based computers as well. 

B-Net is the Berkeley network¬ 
ing implementation brought into the 
AT&T environment. All the Berkeley 
functionality is included—remote 
log-in, remote file transfer, remote 
file copy, network mail, and net 
statistics. This means that VAXen 
and other traditional Berkeley Unix 
system machines now have full net¬ 
work access to dozens of different 
microcomputers, including the Sun 
and other high-end workstations. 

B-Net is an excellent demon¬ 
stration of how the 4.2 networking 
scheme is portable across different 
flavors of the Unix system and dif¬ 
ferent scales of machine. 

Fusion. Taking yet another ap¬ 
proach is Network Research Corp., 
of Los Angeles, which is extending 
4.2-based networking across Ether¬ 
net protocol boundaries as well as 
across operating systems. Besides 
Unix system implementations, Fu¬ 
sion provides access to VAX/VMS and 
MS-DOS systems and communica¬ 
tions gateways to other Ethernets, 
X-25 protocol-based networks, and 
mid-level ISO standard network 
protocols. □ 

Alan Tobey is the marketing director of 
Mt. Xinu, a Berkeley, Calif-based com¬ 
pany that specializes in Unix systems soft¬ 
ware. 
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FEELING SHEEPISH? 

When it comes to choosing an operating system, some 
manufacturers are more concerned about jumping on the 
standards bandwagon than achieving high performance. If 
your company is one of those, then you can stop right here. 

As an OEM or systems house, you know that the market 
is highly competitive and that you can;t stand out from the 
crowd by offering what everybody else has. 

The UniFLEX® Operating System provides 68000 users 
with a powerful advantage: MAXIMUM PERFORMANCE. 

UniFLEX was specially designed for the 68000 and is 
written in assembly language, optimizing rapid execution 
times and kernel compactness. The result is that 
UniFLEX-based systems run several times faster than 
UNIX systems, handle more users more effectively, and 
leave more disk space for the end user. That adds up to 
more flexibility in total system design. 

UniFLEX offers record locking, virtual memory and 
easy hardware customization, as well as end-user device 
configurability. Your design time will be spent maxi¬ 
mizing the features of UniFLEX rather than dealing with 
compromises made for the sake of portability. 

UniFLEX is a standard in its own right, existing in only 
one version, with a family of languages, native-code 
compilers and utilities that are unequalled. For those who 
must deal with the UNIX world, UniFLEX offers C source 
level compatability and easy file transfer. 

UniFLEX is not for everyone. If you want to run with the 
crowd, you'll have lots of company. But if you have an appli¬ 
cation that requires maximum speed, performance and 
flexibility from your 68000-based machine, we probably 
have something to talk about. 

TECHNICAL SYSTEMS CONSULTANTS, INC. 
Ill Providence Road 

Chapel Hill, N.C. 27514 USA 

(919) 493-1451TWX 510-920-0540 

UniFLEX reg. U.S. Pat. & TM Office; UNIX is a trademark of Bell Laboratories 
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TRAINING 

W I Z A R D ’ S GRABBAG 

TIPS AND 
TECHNIQUES 
FROM AN 
UPCOMING BOOK 

Here is a selection of some 
tips and techniques from an 
upcoming book by Nancy 
Blachman of Resonex Inc. 

(Sunnyvale, Calif.). This work is 
still in progress and will be a com¬ 
pendium of hints on using the Unix 
system from her as well as from 
other Unix system wizards around 
the world. In fact, if anyone reading 
this column would like to submit 
ideas directly to Nancy, please feel 
free to do so. We will be publishing 
further excepts from her book in 
future columns. 

In this installment, Nancy 
shows you how to be notified when 
a process is done, decrease the 
amount of information presented 
when you log-in, access files with 
strange names, use Unix shell 
filename-matching capabilities from 
within vi, pipe or direct data to 
standard output and standard error 
separately, as well as two im¬ 
plementations of pushd and popd 
for C shells without these built-in 
functions. 

To start out, here is a tip that 
lets you know when that long com¬ 
pilation you placed in the background 
has completed. As you probably 
know, a control-G rings the terminal 
bell, if it’s available. In Figure 1, 
Nancy reminds you how to ring the 
bell when your compilation is done. 

Are you tired of always having 
to read the system information im¬ 
mediately after you log on? Nancy 
tells us that you can suppress the 
messages that tell you when you 
last logged in, any messages of the 
day, and if you have mail with 
4.2BSD. Simply place a file named 
.hushlogin in your home direc¬ 
tory. The contents of this file are 
unimportant—in fact, it can be 
empty. Then, after you log on, only 
messages generated by your shell 
startup files, . cshrc and . login 
(for C shell) or .profile (for 
Bourne shell), will be displayed. 

If you’ve ever encountered a 
file whose name begins with a dash 
(-), you’ve probably had trouble 
working with it. Why? Because if 
you begin a command line argument 
with a dash, most Unix system com¬ 
mands assume that you are specify¬ 
ing an option for the command. If 
you specify a file argument whose 
name begins with a dash, most Unix 
system commands misinterpret 
your file argument to be an option 
string, so they don’t work as 
desired. Nancy reminds us of a 
simple yet elegant solution to this 
dilemma. Specify the file name as 

. /-filename from the current direc¬ 
tory or reference the file from an¬ 
other directory. 

Here’s a trick for using the 
Unix shell’s filename-matching abili¬ 

ties when specifying the name of a 
file whose contents you wish read 
into the vi edit buffer. If you use 
the standard : r filename command, 
you can’t use the filename-matching 
capabilities when specifying the ab¬ 
solute or relative pathname to the 
desired file. However, if you enter 

! ! cat filename from visual mode, 
the current line will be replaced by 
the contents of filename. 

The first ! forces vi to exe¬ 
cute the command that follows, 
which is in effect . ! cat filename. 
Thus, the contents of the current 
line (implied dot) will be replaced by 
the output of the shell command, 
cat filename in this case. Be careful 
that the current line is not valuable 
because it will be overwritten by the 
output of the Unix system com¬ 
mand. Note that with this approach 
you may specify any Unix system 
command line, and its output will 
replace the current line. 

[Doctor's note: I find this tech¬ 
nique especially helpful when using 
the C shell. For instance, when 
working in my personal subtree, I 
can always conveniently specify a 
file relative to my home directory 
using the tilde (~) metacharacter.] 

Figure 2 shows how to redirect 
or pipe a program’s standard output 
and standard error to different 
places. The “tricky” part for the C 
shell is to add the parentheses to 

FIGURE 1: HOW TO RING A BELL AFTER BACKGROUND COMMAND 
IS DONE 

$ (cc longcompile.c ; echo ~G)& 
$ [] 
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create a subshell. In the first case 
shown, redirection captures the 
stjdout from program into Jllel, 
leaving stderr to he redirected 
into file2. In the second example for 
the C shell, stdout of program is 
piped through prdgl; however, any 
stdout or stderr from progl as 
well as stderr from program will 
be piped into prog2. 

USENET TIDBITS 

Nancy has been watching 
USENET for tidbit:;. Here are 

two examples she has selected from 
over the net. 

Gordon Moffett of Amdahl 
(Sunnyvale, Calif.) writes: “It was 
beginning to frustrate me that the 
csh alias command accepted 
only one-line definitions; it is 
impossible to have an a ias that uses 
‘if-then-else. ’ My solution to this 
problem was using a combination of 
source and alias to allow pos¬ 
sibly lengthy alias-type com¬ 
mands using more complex osh 
constructions. This is particularly 
applicable in the fo lowing examples. 
Mdny UniSoft ports do not support 
the pushd and popd commands of 
csh, so I have implemented them 
thv,s:M 

[Doctor's note| See Figure 3 for 
listings.] 

“The advantages of this method 
are: more sophisticated (multiline) 
cdh constructs are allowed, 
operates on the current shell (as 
does chdir), and no overhead for 
reading .cshrc (as with an ex¬ 
ecutable script). 

“The disadvantages are: Pxgv 
probably should be saved some¬ 
where and restored, no ‘exit’ from 
‘if statements (other than — ech - 
‘goto’), requires a file access. 
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“These scripts were derived 
from someone else’s implementation 
of pushd/popd for csh’s lacking 
them; I don’t recall who that was, 
but thank you anyway.” 

[Doctors note: Yes, thank you 
whomever. Since comments and 
discussion were encouraged, Nancy 

found the following reply from 
Mats Wichmann of Dual Systems 
(Berkeley, Calif. )1 

“Re: Gordon’s neato implemen¬ 
tation of pushd/popd for csh’s 
that don’t have them....I am not 
trying to criticize the intent of this 
article, which was to show a method 

FIGURE 2: WRITING TO stdout AND stderr 

a. Using the C shell: 

% (program > filel) >& file2 
% (program I progl) |& prog2 

% U 

b. Using the Bourne shell: 

$ program > filel 2> file2 
$ U 

Note that pipe only affects stdout on the Bourne shell; 
1 indicates stdout and 2 stderr. 

FIGURE 3: MULTIPLE-LINE alias DEFINITIONS FOR pushd AND popd 

% cat .cshrc 
alias popd 'set argv = (\I *) ; source ~/csh/popd' 
alias pushd 'set argv = (M*) ; source ~/csh/pushd' 
% cat "/csh/pushd 
if ($#argv 1= 1) then 

echo "pushd: Arg count." 
else 

if (i $?_dirstack) set _dirstack = () 
set _dirstack = ('pwd' $_dirstack) 
chdir $argv 
echo $argv $_dirstack 

endif 
% cat Vcsh/popd 
if (! $?_dirstack I I $#_dirstack < 1) then 

echo "popd: Directory stack empty." 
else 

chdir $_dirstack[1] 
echo $_dirstack 
shift _dirstack 

endif 
% U 

FIGURE 4: SINGLE-LINE alias DEFINITIONS FOR pushd AND popd 

% cat .cshrc 
if (I $?_d) set _d = () 
alias pushd set _d = \(\'pwd\' \$_d\) \? cd \l\* 
alias popd cd \$_d\[l\] \; echo \$_d\[l\] : \; shift _d 

% II 
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WIZARD’S GRABBAG 

for fudging more complex alias 
commands. However, the specific 
example used can be done more 
quickly, although it is not as com¬ 
plete an emulation. 

“Try this (all in your . cshrc).” 
[.Doctor’s note: See Figure 4 for 

this shorter version.] 
“This approach avoids opening 

an extra file each time for the 
source, although it has a less elegant 
error recovery. ” 

Tips from Nancy are copyrighted 
© 1984 by Nancy Blackman. 

Wizard's Grabbag is a regular fea¬ 
ture of UNIX/WORLD, 444 Castro St., 
Suite 1220, Mountain View, CA 94041. 
Authors of published entries receive $25 
for questions, $50 for shell scripts, awk 
scripts, sed scripts, lex, yacc, and 
C programs, or tips. 

Guidelines for reader contributions: 
Write your shell scripts, C programs, 
and other code so it is portable across* 
different versions of the Unix system. If 
possible, it should run without change on 
Bell Version 7, Systems III and V, and 
Berkeley 4.x. Thus, you should use 
“universal” Unix utilities, such as who 
am i (all systems) in lieu of who ami 
(Berkeley only), and the Bourne shell, if 

possible, when coding shell scripts. 
However, C shell scripts are also 
welcome because most of our readers 
now have access to this popular com¬ 
mand interpreter. Use the standard I/O 
library when writing C code. 

Also use the lint syntax checker to 
eliminate nonportable constructions and 
compile the code with a portable C com¬ 
piler such as pcc to help ensure port¬ 
ability. Hardware dependencies, such 
as terminal control sequences, should be 
eliminated or at least minimized and 
isolated to one code region or to a sepa¬ 
rate module. Keep your example as 
short as possible, say under 100 lines of 
code. □ 

“WHAT DO I DO WHEN I CAN’T REMEMBER UNIX SYSTEM SHELL COMMANDS?” 

Telephone fora quantity price quote. 

Promotion Department 
Tech Valley Publishing 
444 Castro Street 
Mountain View, CA 94041 
415/964-0900 

BUY A UNIX™ SYSTEM SHELL COMMAND POSTER! 
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of the mailing tube, or frame it if you wish. 
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Instructions on hhw an opirat- 
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if tutorials or ex- 
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through a series o 
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World Unix tries to provide boti in- 
In its own peculiar way, 

struction and reference. It 
do esn’t do an acceptable job of ei 
ther. 
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ORGANIZATION 

The book’s first major flaw is its 
organization. The introduction 

and first two chapters attempt to in¬ 
troduce the user/reader to what an 
operating system is and what it 
does. The introduction, for exam¬ 
ple, tries to answer the question 
“What is Unix?” But we must wait 
until Chapter 7 to find out the his¬ 
tory of the Unix system (oddly 
enough under the heading “The 
Future of Unix”). 

To complement the book’s in¬ 
structional portion, a glossary is 
provided as an appendix, but its use¬ 
fulness is limited for two reasons. 
Many of its definitions merely repeat 
the content of the instruction sec¬ 
tion. The most critical problem, 
though, is that the glossary doesn’t 
refer the reader to either the index 
or to the text, and the text does not 
refer to the glossary. 

Two sections of the book 
—“Real World Hardware and Soft¬ 
ware” and “Unix Resources” 
—present extremely limited listings 
of the hardware, software, and 
publications available under the Unix 
system banner. 

INSTRUCTION 
The instructional content is 

found in the chapters “Unix 
Concepts,” “Using the Unix Shell,” 
“System Administration, ” and “Shell 
Programming.” Compared to other 
such material on the Unix system, 
this book is both too brief for the 
beginning user and too rudimentary 
for the experienced user. For 
whom, then, is the instructional por¬ 
tion written? My guess is that the 
book is designed to provide an over¬ 
view of how the Unix system works 
for people who will not be using the 
system. 

In some cases the descriptions 
of utilities are simply erroneous. For 
instance, the author suggests that 
$mail < letteris an example of 
the Unix system’s redirection 
facility. My experience with a vari¬ 
ety of Unix versions suggests that 
this command, as presented in Mr. 
Halamka’s book, will get the 
reader/user absolutely nowhere. 
The author neglects to show that 
this command, used in this way, 
must include a user code indicating 
to whom the letter is being mailed. 

My real disappointment with 
the book, though, comes from the 
sheer lack of volume in the instruc¬ 
tional area. The book attempts to 
cover 58 Unix system commands in 
the 128 pages that could be 
categorized as comprising the in¬ 
struction section. Everyone who has 
used the Unix system knows that 
many commands have options. Real 
World Unix deals with the options to 
commands in an extremely hap¬ 
hazard way, when it deals with them 
at all. Although some options appear 
in examples, the range of options 
relative to the commands is never 
discussed. 

REFERENCE 
Reference material in Real World 

Unix consists of a 22-page sec- 
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Our expertise in the UNIX/XENIX 
field plus the added capabilities of 
SECOND-GENERATION 
DEVELOPMENT TECHNIQUES 
combine to provide software tailored 
precisely to YOUR needs. 

A complete range of services backed 
by specialized training and professional 
support gives you the CONFIDENCE 
that your system will perform the way 
YOU want it to. 

WE OFFER 
• CUSTOM APPLICATIONS 

SOFTWARE 
• IN-HOUSE TRAINING 
• SYSTEM INTEGRATION 
• FULL SYSTEM SUPPORT 
. PROJECT PLANNING 
• FEASIBILITY STUDIES 

WE SUPPORT 
• UNIX tm 

• XENIX tm 
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• NCR TOWER tm 

• RADIO SHACK MODEL 16 tm 
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(717)-758-9260 
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tion called “One-Minute Unix” and 
the index. “One-Minute Unix” is 
nearly useless as a reference. Its 
format is: 

COMMAND 

Use: a one-sentence description of 
the command’s use 

Syntax: 

Scommand argument 

Example: 

Scommand sampleargument 

In all command references, the 
author gives the command short 
shrift. 

Though the back cover of the 
book asserts that “You’ll find specific 
instructions on using the Unix com¬ 
mand structure for... word process¬ 
ing,” the reference entries do no 
such thing. For example, ed, the 
Unix line-oriented text editor, is 
presented as follows: 

ed 

Use: text editor supplied with Unix. 
Use a word processor instead. 

Nowhere is there a mention 
of the text editors ex or vi. 
Throughout the book the reader is 
implored to buy a word processor 
instead of making use of the Unix 
system text editors. While this may 
be good advice, nothing in the book 
even comes close to providing in¬ 
struction on word processing—for 
any word processor. The back cover 
grossly misrepresents the contents. 
(By the way, this misrepresentation 
extends to the lack of “specific in¬ 
structions for... database manage¬ 
ment” as well.) 

OTHER PROBLEMS 

The book is illustrated, as the 
Sybex press release states, 

with “five figures showing aspects of 
the hierarchic file and directory 
structure of Unix, and two simple 
diagrams of network structures. ” As 
graphic blandishment goes, this 
book is thin. 

Consider the book’s cover. On 
it is a painting of Atlas hoisting the 
world on his shoulder. The world is 
cracked open at the top and inside is 
a computer terminal. This illustra¬ 
tion is not the stuff of the real world. 
I wonder about the notion of repre¬ 
senting a computer terminal as a 
burden. 

Finally, the book’s preparation 
shows haste and a lack of care. In 
several places, the typesetting failed 
to align the margins. As a result, the 
hanging labels at the left-hand mar¬ 
gin of the right-hand page fall farther 
into the binding margin, making the 
label hard to see in scanning. This 
negates the principle of hanging 
labels for quick reference. 

Real World Unix is not a useful 
or logically prepared book. Its in¬ 
struction is too rudimentary or inap¬ 
propriate, its reference too brief, 
and its content, in general, poor. Of 
the 12 books on the Unix system I 
have read and reviewed, this is 
among the 3 worst because of its 
flaws in both content and form. Even 
if you have to write directly to the 
publisher to order another Unix sys¬ 
tem book, you would be better off 
with A User Guide to the Unix Sys¬ 
tem, The Business Guide to the Unix 
System, The Unix Primer Plus, or 
Introducing the Unix System. □ 

Keith Prior is an analyst in student af¬ 
fairs administration at UC Davis. He 
has been a technical writer for 20 
years and is interested in how people 
learn from written materials. 
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TRAINING 

DECEMBER 

December 3-4 

“Shell Programming, ” Los Angeles, 
Calif. (See calendar key #4, CTG, 
for contact details.) 

December 3-6 

“Data Communications Concepts, ” 
Campbell, Calif. (See calendar key 
#6, Zilog, for contact details.) 

December 4-7 

“Digital Image Processing,” Los An¬ 
geles, Calif. (See calendar key #5, 
ICS, for contact details.) 

December 4-7 

“Computer Network Design and 
Protocols,” Baltimore, Md. (See calen¬ 
dar key #5, ICS, for contact details.) 

December 4-7 

“Implementing Local-Area Net¬ 
works,” Palo Alto, Calif. (See calen¬ 
dar key #5, ICS, for contact details.) 

December 4-7 

“Designing Digital Communication 
Systems,” Washington, D.C. (See 
calendar key #5, ICS, for contact 
details.) 

December 4-7 

“Digital Signal Processing,” Wash¬ 
ington, D.C. (See calendar key #5, 
ICS, for contact details.) 

December 4-7 

“Hands-On Unix Workshop,” Palo 
Alto, Calif. (See calendar key #5, 
ICS, for contact details.) 

December 4-7 

“Programming in C: A Hands-On 
Workshop,” Washington, D.C. (See 
calendar key #5, ICS, for contact 
details.) 

CALENDAR 

December 4-7 

“Designing Effective Man/Machine 
Interfaces,” Los Angeles, Calif. 
(See calendar key #5, ICS, for con¬ 
tact details.) 

December 4-7 

“Computer Graphics,” Washington, 
D.C. (See calendar key #5, ICS, for 
contact details.) 

December 4-7 

“Knowledge-Based Systems and 
Artificial Intelligence, ” Baltimore, 
Md. (See calendar key #5, ICS, for 
contact details.) 

December 4-7 

“Statistics for Engineering and 
Scientific Applications,” San Diego, 
Calif. (See calendar key #5, ICS, for 
contact details.) 

December 4-7 

“Hands-On Microprocessor Trouble¬ 
shooting,” Washington, D.C. (See 
calendar key #5, ICS, for contact 
details.) 

December 4-7 

“16-Bit Microprocessors,” Anaheim, 
Calif. (See calendar key #5, ICS, for 
contact details.) 

December 4-7 

“Real-Time System Design: A 
Hands-On Workshop,” Palo Alto, 
Calif. (See calendar key #5, ICS, for 
contact details.) 

December 5-7 

“Using Advanced Unix Commands,” 
Los Angeles, Calif. (See calendar 
key #4, CTG, for contact details.) 

December 5-7 

“Comprehensive Overview of Unix 
Operating System,” Santa Monica, 
Calif. (See calendar key #10, DEC, 
for contact details.) 

December 10-11 

“Micro/Personal Computer Oper¬ 
ating Systems, ” Boston, Mass. (See 
calendar key #3, SIA, for contact 
details.) 

December 10-12 

“Unix,” Somerset, N.J. (See cal¬ 
endar key #7, CAPE, for contact 
details.) 

December 10-14 

“Unix Internals,” Los Angeles, 
Calif. (See calendar key #4, CTG, 
for contact details.) 

December 10-15 

“Unix/Ultrix Utilities and Com¬ 
mands, ” Bedford, Mass. (See calen¬ 
dar key #10, DEC, for contact 
details.) 

December 10-15 

“Unix/Ultrix Utilities and Commands,” 
Los Angeles, Calif. (See calendar key 
#10, DEC, for contact details.) 

December 11-14 

“Microprocessor Software, Hard¬ 
ware, and Interfacing,” Boston, 
Mass. (See calendar key #5, ICS, 
for contact details.) 

December 11-14 

“Real-Time System Design: A 
Hands-On Workshop,” Washington, 
D.C. (See calendar key #5, ICS, for 
contact details.) 

December 11-14 

“Applying Database Systems on 
Minis and Micros, ” Washington 
D.C. (See calendar key #5, ICS, for 
contact details.) 

December 11-14 

“Digital Signal Processing,” Palo 
Alto, Calif. (See calendar key #5, 
ICS, for contact details.) 
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CALENDAR 

de* 1 2 3 4 5 6 

December 11-14 

Configuring Distributed Processing 
Systems,” Washington D.C. (See 

#5, ICS, for contact alendar key 
tails.) 

December 11-14 

“Knowledge-Based Systems and 
Artificial Intelligence, ” Baltimore, 
Md. (See calendar key #5, IC$ 
contact details.) 

December 11-14 

Statistics for Engineering 
cientific Applications/’ Baltimore, 

_ Id. (See calendar key #5, ICS, for 
contact details.) 

December 11-14 

“How to Be Effective as a Technical 
Manager,” Boston, Mass. (See calen¬ 
dar key #5, ICS, for contact details.) 

g< 
Id! 

December 11-14 

“Digital Control Systems,” Los 
;eles, Calif. (See calendar key 

S, for contact details.) 

December 11-14 

“Modern Pattern Recognition 
tdms,” Washington, D. 
dar key #5, ICS, for co 

December 11-14 

Sys- 
C. (See calen- 
ntact details.) 

Net- “Ihtroduction to Datacbmm and ] 
works,” Anaheim, Calif. (See calen¬ 
dar key #5, ICS, for contact det ails.) 

December 11-14 

“Computer Networjk Design Protocol,” 
Palo Alto, Calif. (See calendar key 
#5, ICS, for contact details.) 

December 11-14 

“Programming in C: A Hands-On 
Workshop,” Palo Alto, Calif. (See 
calendar key #5, ICS, for contact 
details.) 
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for 

and 

An- 
#5, 

January 22-25 

“Implementing Local-Area Networks,” 
Baltimore, Md. (See calendar key 
#5, ICS, for contact details.) 

January 22-25 

“Modem Pattern Recognition Sys¬ 
tems,” Anaheim, Calif. (See calendar 
key #5, ICS, for contact details.) 

January 29-February 1 

“Designing Digital Communication 
Systems,” Baltimore, Md. (See 
calendar key #5, ICS, for contact 
details.) 

TRAINING CALENDAR KEY 

(1) Expoconsul International (El) 
Contact: Steve Barth 
55 Princeton-Hightstown Rd. 
Princeton Junction, NJ 08550 
609/799-1661 

(2) The Western Software Conference 
and Software Exposition (WSCSE) 
Contact: Bob Rankin 
34184-B Coast Highway, Suite 114 
Dana Point, CA 92629 
714/661-3301 

(3) Software Institute of America (SIA) 
8 Windsor St. 
Andover, MA 01810 
617/470-3880 

(4) Computer Technology Group (CTG) 
Telemedia 
Contact: Sandra Smith 
310 S. Michigan Ave. 
Chicago, IL 60604 
312/987-4082 

(5) Integrated Computer Systems (ICS) 
Contact: Ruth Dordick 
P.O. Box 45405 
Los Angeles, CA 90045 
800/421-8166 or 213/417-8888 

(6) Zilog 
Contact: Kay Ferrell 
1315 Dell Ave. 
Campbell, CA 95008 
408/370-8000 

(7) Center for Advanced Professional 
Education (CAPE) 
Contact: Herb Stem 
1820 E. Garry St., Suite 110 
Santa Ana, CA 92705 
714/261-0140 

(9) German American Chamber of Com¬ 
merce (GACC) 
Contact: Philippe Hans 
666 5th Ave., 21st Floor 
New York, NY 10103 
212/974-8856 

(10) Digital Equipment Corp. (DEC) 
Contact: Sheryl Lamb 
12 Crosby Dr., BUO/E55 
Bedford, MA 01730 
617/276-4572 

■ ■ 

JOBS 
■GISTRY 

National registry of candi¬ 
dates and jobs in the Unix 
field. Please give us a call; 
send a resume; or request a 
free Resume Workbook & 
Career Planner. We are a 
professional employment 
firm managed by graduate 
engineers. 

800-231-5920 
P. O. Box 19949, Dept. UW 

Houston, TX 77224 
713-496-6100 

'Unix is a trademark of Bell Labs 
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General Members are eligible to: 

■ Official Voting Privileges 

■ Sign Board Nomination Petitions 

■ Serve on the Board of Directors 

■ Receive one complimentary Product Catalog 

■ Receive all Associate Member Benefits 

Associate Members receive: 

■ The /usr/group newsletter, CommllNIXations 

■ Announcements of /usr/group activities, such as 
conferences and catalogs 

■ Discounts at Conferences 

■ Discounts on publications 

For more information contact: 

/usr/group 
4655 Old Ironsides Dr., Suite 200 
Santa Clara, CA 95054 

(408) 986-8840 

Please circle Ad No. 149 on inquiry card. 



_MARKETPLACE_ 
CAREER OPPORTUNITIES 

WE’RE 
MOVING 
ON UP! 

You can find us 
at our new 

location: 

UNIX WORLD 

Tech Valley Publishing 
444 Castro Street 

12th Floor 
Mountain View, CA 

94041 

Telephone us at 
415/964-0900. 

VOlllIME 1, NUMBER 7 19^4 

Readers who have computer merchan¬ 
dise or services to sell, buy, or trade and 
who want to be included as a classified 
advertiser in UNIX/WORLD Magazine 
should write to: Tech Valley Publishing, 
289 S. San Antonio Rd., Los Altos, CA 
94022, or call (415) 949-3737. The rate 
for the classified section is $12 per line. 
The deadline for ads is the first of the 
month prior to publication. Please include 
complete name and address in every ad. 

Director of Academic Computing 
—Assistant Professor status. Duties: 
Supervision of two central academic 
computing facilities, terminals to Unix 
system and Apple II microcomputer lab; 
teaching undergraduate courses in 
elementary mathematics, computer sci¬ 
ence; working with faculty and college 
personnel on computer education. 
Qualifications: Ph. 1). or appropriate ter¬ 
minal degree, formal education in com¬ 
puter science, experience in directing 
small academic computing facilities and 
college teaching. Submit: Letter, copies 
of all transcripts, curriculum vitae, and 
have three letters of recommendation 
sent to: Dr. Jeffrey Ersoff, Chairman, 
Academic Computing Search Commit¬ 
tee, Salem College, Winston-Salem, NC 
27108 by November 30, 1984. 

WMZ Consulting Group — System 
Consultants for total implementation of 
information systems. WMZ provides 
design, implementation, training, and on¬ 
going support. We have experts in UNIX 
on staff and we are not committed to any 
software or hardware. We sell solutions 
not iron. Call (415) 945-2070, or write 
WMZ Consulting Group, 1483 Ashwood 
Drive, Martinez, CA 94553. 

Dyalog APL—Today’s most productive 
application development tool for com¬ 
mercial and educational users. Imple¬ 
mented in C, it gives you the power of 
UNIX directly from within APL itself. It 
is a new generation APL plus UNIX, NC. 
Available for VAX, HP-9000, Gould, 
Zilog, Fortune, Xenix, and Unisoft. Call 
or write to: Notation, 10 Jackson St., Los 
Gatos, CA 95030. (408) 354-3274. 

Cucumber Books — UNIX and C 
Language books. Whether you need one 
of fifty, we stock all titles. Cucumber 
Bookshop is located at 5611 Kraft Drive, 
Rockville, MD 20852, (301) 881-2722. 
Mail and phone orders. 

SENIOR SYSTEMS PROGRAMMER 
—DEPT. OF PSYCHOLOGY AT NYU. 
Position involves software maintenance 
and development on several PDP-11 and 
VAX systems. Desired skills include 
thorough knowledge of UNIX, operating 
systems internal, realtime laboratory 
programming and training users. Work 
involves installing, maintaining and de¬ 
veloping scientific systems software in¬ 
cluding realtime control of experiments. 
Dr. Michael Tandy, 6 Washington PL, 
Rm. 961, New York, NY 10003. 

IMS/ISAM 
FOR UNIX 

WHAT CAN WE 
SAY ABOUT 
OUR ISAM 
PRODUCT? 

SIMPLY, 
THE MOST 

POWERFUL AND 
VERSATILE ISAM 

PRODUCT 
AVAILABLE 

IN C FOR UNIX.- 
SOURCE CODE IS 
PROVIDED WITH 
EACH LICENSE. 

Il N /If-Tl information 
l||\/|}—»| MANAGEMENT 
I1 1 lv—M SYSTEMS INC 

8945 INDEPENDENCE AVE. 
CANOGA PK. CA 91304 

(818) 700-1655 
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‘UNIX is a trademark of AT&T Bell Laboratories 

The 1985 Winter USENIX 
Technical Conference, 
sponsored by the USENIX Association, is designed to 
promote the exchange of technical information and 
ideas among the UNIX' Community. 

• Advanced C Programming, illustrated by 
Classical Algorithms 

• Driver Writing 
• UNIX Language Tools 
• UNIX Interprocess Communication 
• UUCP. Mail and News 
• UNIX Systems Administration 

Technical Sessions 
The technical sessions will cover: Networking, 
Distributed Systems. Software Tools and Applications. 
Languages. Environments, USENET and Future 
Directions, and other topics. Current research and 
development within the UNIX Community will be 
presented. Birds of a Feather sessions will be 
structured to provide a forum for technical 
exchange 

Tutorials 
Also scheduled are advanced full day tutorial 
sessions covering relevant UNIX technical subjects 
including: 

• 4.2BSD Internals 
• The ANSI C Standard 
• UNIX Networking 

Also ... 
Concurrent with the USENIX Technical Conference, 
/usr/group will be holding their UNIFORUM 
Tradeshow/Conference at the Dallas Infomart, 
January 21 - 25. Continuous free shuttle bus sen/ice 
will be provided between USENIX hotels, /usr/group 
hotels and the Infomart. 

For more information ... 
If you have not received the pre-registration packet 
and wish additional conference information, please 
contact: 

USENIX Conference Office 
P O Box 385 
Sunset Beach, CA 90742 
(213) 592-1381 (213) 592-3243 

1985 Winter Technical Conference 
Fairmont Hotel, Dallas, Texas 

January 23 - 25,1985 
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Continued from page 128 
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Will all these children turn ilnto 
social misfits? It seems extremely 
unlikely. Many of the persons ar¬ 
guing against the use of this technol- 

:m 1 ogy in schools seem to be afraid that 
these youngsters will all turn into 
the sort of archetypical “computer 
nerds” that television ard films have 
been so fond of Portraying lately. 
Perhaps this fear is exacerbated by 

sync 

the fact that today’s children often 
seem to accept computers much 
more readily than do their parents. 

Once again, a reasonable way 
to approach this issue is not to 
proclaim loudly that computers in 
education are evil, but rather that 
we must be careful to not let the 
computer-based aspects of educa¬ 
tion overpower the many other cru¬ 
cial facets of schooling. I’m not 
claiming that this is an easy task, but 
it is a very necessary one. 

Being aware of problems 
caused by or relating to technology 
is one thing. Letting the fear of such 
problems freeze us into fatalistic in¬ 
action is something entirely differ¬ 
ent. While the former choice of 
action has the potential of solving 
problems, the latter course will 
usually result in allowing a bad situa¬ 
tion to become steadily worse. 

As we’ve seen, the fears of 
computers (and of technology in 
general) are partially rooted in actual 
reality. We who spend our working 
lives creating and expanding these 
technologies should make an effort 

to help ensure that society at large 
has as full and as realistic an under¬ 
standing of technology as possible. 

We also cannot assume that 
somebody else will take the respon¬ 
sibility for integrating actual tech¬ 
nology successfully with our 
society—we all should consider that 
task to ultimately be our own. Let’s 
try to wipe out technophobia and the 
real problems that have resulted in 
technophobia, in our lifetimes! □ 

-Lauren— 

UUCP: {deevax, ihnp4, 
seismo, Clyde, 

allegra}! vortex! 

lauren 

Lauren Weinstein is a computer/tele¬ 
communications consultant based in Los 
Angeles. He has been involved in a wide 
range of projects ranging from the 
mundane to the bizarre. He has particu¬ 
lar expertise in the fields of computer 
networking, the Unix system, microcom¬ 
puter technology, and telecommunications 
systems. 
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TRENDS 

THE TRAUMA OF 
TECHNOPHOBIA 
BY LAUREN WEINSTEIN Having a widely known net¬ 

work mailing address can 
have both advantages and 

*^disadvantages. On one 
hand, it’s usually pretty interesting 
to get up each day, wander over to 
the console, and see what sorts of 
goodies have flowed in while I was 
asleep. Outside of messages from 
persons I already know, I get a fair 
volume of “unsolicited” messages 
that are frequently quite interesting, 
informative, or at the very least 
amusing. I’d probably rapidly be¬ 
come bored without them, and I 
usually appreciate them greatly. 

There can be a darker side to 
some messages, however. A mes¬ 
sage I received quite recently trig¬ 
gered some concerns I’ve had for 
quite a few years concerning our so¬ 
ciety’s perception of, and reaction 
to, advanced technologies. 

The message in question was 
sent by an individual from whom I 
had never before received mail, and 
it started out innocently enough with 
a polite introduction. A little ways 
farther down, however, the author 
got to his main points. He informed 
me that he was a very religious per¬ 
son and that he had concerns about 
the development of global comput¬ 
er/communications networks/tech¬ 
nology and their possible relation¬ 
ship to Biblical prophecies. 

He included a number of 
Biblical quotations as part of his dis¬ 
cussion. The gist of his argument 
appeared to be that (in his opinion) 
the rise of such telecommunications 
networks was predicted by the Bible 
and was related to the rise of Satan. 
He also made a reference to the 
“number of the beast” (666) and 

sync 

pointed out the importance of that 
particular number in the Unix sys¬ 
tem for people to be able to read and 
write information. 

Now, there have been jokes 
around the Unix system community 
for years about “666” and its reli¬ 
gious “connotations. ” But I am con¬ 
vinced, as are others to whom I’ve 
shown the message, that these par¬ 
ticular thoughts reflect genuine 
beliefs on the part of the individual 
concerned. 

There are obviously a number 
of somewhat humorous reactions 
possible to such a message. For ex¬ 
ample, “Did you hear about the new 
movie coming out? It’s called: 
‘Omen IV: The Rise of Unix.’ ” Or 
how about, “666? Gee, I didn’t know 
that the Bible was written in 
Octal....” 

THE SERIOUS SIDE 

However, there is also a serious 
side to concepts such as the 

ones put forth in that message, and 
I’m not referring to the religious is¬ 
sues. As far as the religious aspect 
is concerned, I’ll only say that if 
that’s what some people want to 
believe, it’s certainly their right to 
do so. I have no intention of getting 
into an argument concerning reli¬ 
gious beliefs, and I don’t intend to 
address that aspect further here. 

But there is an underlying ele¬ 
ment to such fears and concerns that 
should be addressed since it seems 
to be expanding to pervade a sig¬ 
nificant portion of our culture. It’s 
what I refer to as “technophobia.” I 
define this to be simply “the fear of 
technology.” It’s nothing new, to be 
sure. Throughout human history, 
various people have feared or dis¬ 
trusted even comparatively simple 
technologies, for a variety of 
reasons. 

Sometimes there is a legitimate 

reason for some concern. Unbridled 
technology, without consideration of 
the human aspects that relate to that 
technology, may indeed cause prob¬ 
lems. The recurring specter of pos¬ 
sible massive unemployment due to 
automation (both during the original 
Industrial Revolution and once again 
today) is certainly real enough. In 
today’s world, we’re faced with 
large blocks of workers whose 
industrial-age jobs are being ren¬ 
dered obsolete by advanced auto¬ 
mation, most of which is com¬ 
puter-based and some of which is 
now an outgrowth of academic re¬ 
search into artificial intelligence and 
robotics. 

It is unclear to what extent 
many of these workers can be ef¬ 
fectively retrained and found jobs for 
in the “service-oriented” economy 
that we are told is now emerging in 
this country. I personally have my 
doubts that the number of “new” 
jobs will expand fast enough to avoid 
major unemployment problems 
down the road. 

Still, these are problems that 
we should be able to solve, even if 
we need to make major shifts in our 
views regarding working schedules 
and the sorts of work that people are 
performing. Certainly the problems 
will not be solved simply by throw¬ 
ing up our hands and running around 
yelling that the sky is falling. 
However, neither can we just sit 
back smugly and pretend that the 
problems will somehow “auto¬ 
matically” take care of themselves in 
“the course of things”—because it’s 
very unlikely that we’re going to be 
that lucky. 

COMPUTERS IN 
EDUCATION 

nother area where techno¬ 
phobia seems to be present con¬ 

cerns the use of computers in educa- 
Continued on page 127 
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guage compiler that gener¬ 
ates compact, efficient code 
that reduces code space by 
20-40% and increases per- ' 
formance by an equal amount, 
For programmers who want to % 
develop Macintosh™ applications 1 
in C under UNIX, our Macintosh 
Cross Development System will 
do it four times faster than Applet’s 
Lisa™-based environment. 
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Gould.. . Innovation and Quality in Software 

New UNIX ‘-based software tools 
projects in on time, within bud 
Get your hands on our UNIX tool kit. 
Take out the Gould Software Division 
4.2 UNIX with System V enhance¬ 
ments. You’ll know it. It has a fast file 
system, automated system configura¬ 
tion, interactive debugging, and a 
Source Code Control System that 
compresses files for more efficient 
disk storage. 

Then grab The Newcastle Connec¬ 
tion, an ingenious tool that lets you 
create a distributed UNIX file system 
in a LAN by uniting heterogeneous 
UNIX versions and hardware 
environments. 

Next, try the Unicellerator™, a high 
efficiency, user transparent tool that 
dramatically increases productivity 
under UNIX by offloading CPU inten¬ 
sive jobs from the host. The Unicel¬ 
lerator is available to all users of a 
system simultaneously. 

The kit also contains a Cross Devel¬ 
opment System for developing and 
interactively debugging C language 
programs under UNIX that will run on 
Motorola® and Intel® microprocessors. 
The heart of the system is a C lan¬ 

Our UNIX tools are available in¬ 
dividually or as a complete, well- 
integrated set. The sooner you 
get your hands on them, the fas¬ 
ter you’ll finish your development 
projects. And that’s worth a toast 
any time. Contact Gould Software 
Division, 1101 East University 
Avenue, Urbana, Illinois, 61801. 
(800) 952-8888 or (217) 384-8500. 
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