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as part of the program, you can ask more of
O V ‘/ V g/ e your database. Using the emerging industry-
standard query language.

Improved Structured  mmewuo

easier, INFORMIX-SQL

L comes with the most complete
uel y allguage. set of application building

tools. Including a full report

Actually, we didn’t change a thing. writer and screen generator. Plus a family
We just combined it with the best of companion products that all work
relational database management system. together.
Introducing INFORMIX:SQL. Like our embedded SQLs for C and

[t runs on either UNIX™ or MS™-DOS COBOL. So you can easily link your pro-
operating systems. And now with IBM's SQL.  grams with ours. File-it!™ our easy-to-use

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




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

And when you choose RDS, you'll be
in the company of some other good com-
panies. Computer manufacturers including
AT&T, Northern Telecom, Altos and over
60 others. And major corporations like
Anheuser Busch, First National Bank of
Chicago and Pacific Bell.

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

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

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

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

b

RELATIONAL DATABASE SYSTEMS, INC.
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“"Natune ﬂmpoaea Few
Reatnictiona on Those
Daning Enough to Lead™

ZIM is a fully integrated fourth
generation application development
system designed for leading system
integrators and corporate and
independent applications developers.

*COMPLETE DEVELOPMENT
ENVIRONMENT
-Report Writer
-Forms Painter and Manager
-Data Dictionary
-Application Generator
-Non-procedural Programming
Language
-Compiler
-C Language Interface
-Runtime System
*POST RELATIONAL
-Entity Relationship Model
-Powerful extension of Relational
Model
*MAINFRAME POWER,
FUNCTIONALITY AND
PERFORMANCE
*APPLICATIONS PORTABILITY
-MS-DOS, UNIX, XENIX, and QNX
*MULTI-USER
-Full transaction processing control
*NETWORKING
*APPLICATIONS LIMITED ONLY
BY HARDWARE
*BUILT-IN STRATEGY
OPTIMIZER
*ENGLISH-LIKE LANGUAGE
*QUALITY PRODUCT SUPPORT
ZIM is a mainframe system that runs
on micro-computers and on super
micro-computers. If you want
mainframe power, speed, flexibility and
freedom from arbitrary limitations all
at a micro price, talk to us about an
evaluation system.
Dealer inquiries are welcome.

1785 Woodward Dr., Ottawa, Ontario

K2C OR1 (613)727-1397
MS-DOS and XENIX are Microsoft Corp. trademarks.
UNIX is an AT&T trademark.QNX is a Quantum
Software Systems trademark. ’

&
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THE POWER OF WORK-ALIKES by Vanessa Schnatmeier  Work-alikes are far
more important to the Unix system marketplace than their numbers may suggest. Our
author puts these little-discussed clones in perspective.

CHOOSING WORK-ALIKE SYSTEMS by David Keith  Inwhich the who, what,

when, where, and why of choosing a Unix system work-alike are revealed.

FEATURE

B

GETTING STARTED: THE RULES OF THE UNIX SYSTEM GAME
by Neal Nelson  The computer business is whole new game since the Unix system came
along. A veteran systems integrator explains.

46

e REVIEW

AT&T’s UNIX PC: A UNIX SYSTEM FOR THE MASSES? by Harry Avant
It's not perfect, but AT&T’s new Unix PC goes a long way toward making the Unix
system palatable to a mass audience.

JOURNALS

SYSTEMS ADMINISTRATION: CURES FOR BUSINESSILLS, PART 5
by Dr. Rebecca Thomas ~ Dr. Thomas offers a step by step guide to safe and secure file
system backups in Part 5 of this on-going series.
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Give Intelligent People
Powerful Tools and
They'll Work Wonders

PRO/VENIX, * Digital’'s enhanced UNIX* product for the
Professional® Workstations, has everything you need to
design sophisticated laboratory systems and applications.
It has the basic features you expect from a UNIX product.
Like System V compatibility. Berkeley enhancements. And
multiuser and multitasking support.

But you didn’t get where you are by relying only on
the basics. And that's why PRO/VENIX offers intelligent
enhancements.

Realtime Interface. Whether laboratory data acquisi-
tion or process control, PRO/VENIX has unique capabilities
that let you create the environment you need. Pre-emptive
priorities. Interprocess communication. Shared data seg-
ments. Asynchronous I/0. And process timing with suspen-
sion units as small as 1/60th of a second.

High-resolution Color Graphics. Powerful ideas war-
rant powerful presentations. PRO/VENIX offers a Graphics
Kernel System (GKS), utilities, and libraries that let you cre-
ate graphics from the UNIX shell or from an application.

Ethernet Communications. Your PRO/VENIX resources
can be shared in distributed computing or Local-Area Net-
work environments with the Professional Ethernet Control-
ler XNS* and TCP/IP* protocols let your Professional
become a full-featured distributed UNIX workstation.

Powerful tools are useless without a strong company
that can deliver service, support, and long-term commit-
ment. The Digital Commitment— 87,000 people in over
660 engineering, service, sales, and manufacturing facili-
ties worldwide devoted to delivering high-quality products
and service.

Call 1-800-DIGITAL Ext. 695 for more information on
PRO/VENIX Workstations.

Isn't it time you had tools powerful enough to create the

UNIX applications you envision?
‘ dlilgliltlall

Copyright 1985. Al rights reserved. PRO/VENIX is a member of Digital's family of
ULTRIX products. VENIX is a trademark of VenturCom, Inc. Professio l,and
the Digital logo are trademarks of Digital Equipment Corporation. UNIX is a trade-

mark of Bell Laboratories. XNS and TCP/IP are trademarks of Xerox Corporation.
Please circle Ad No. 34 on inquiry card.




Only Sperry can make the
following four statements.

Our PC runs the XENIX™
system, as well as MS-DOS™.

Our 4 new microcomputers
run the UNIX system.

Our new minicomputer runs
the UNIX system.

Our Series 1100 mainframes
run the UNIX system.

All of which means there is
a great deal we can do for you.

For instance, our family of
computers based on UNIX
systems has incredible trans-

portability for all your software.

And being able to accom-
modate from two to hundreds
of users, it's impossible to out-
grow our hardware.

Of course, this linking of all
your computer systems can add
measurably to your productivity.

And a fast way to find out

more is to get a copy of our
Sperry Information kit. For
yours, or to arrange a demon-
stration at one of our
Productivity Centers, call
1-800-547-8362.

*UNIX is a trademark of AT&T Bell Laboratories
XENIX and MS-DOS are trademarks of Microsoft
Corporation

©Sperry Corporation 1985.

X-SPERRY

Introducing anid
that makes obsgllggcenlceegbsolete.

The UNIX operating system

from PC

Please circle Ad No. 50 on inquiry card.

to mainframe.,
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This month UNIX/WORLD turns its attention to a sub-
ject sure to make many a die-hard Unix system tech-
weenie cringe: Unix system work-alike and look-alike
operating systems. Still, despite the scoffs of the for-
ever faithful, the Unix system as coded by AT&T’s Bell
Labs does have its faults—faults that make it a some-
times unwise choice for certain applications.

In the course of developing this issue, our au-
thors talked to numerous users, vendors, and ana-
lysts, all of whom came up with the same list of grievances against the
Unix system that made going with a Unix work-alike or look-alike oper-
ating system the smart choice for particular applications and users.

Typically, the interviewees listed the lack of real-time capabilities, a
poor user interface, speed, high hardware overhead requirements, or
expensive licensing and royalty fees to AT&T as reasons for their deci-
sions. Still, because they chose to go with a Unix system-like (one
vendor, reluctant to have his product dubbed a “work-alike” said his
system was “Unix-inspired”) operating system, many actually achieved
the best of both worlds.

Recent news from AT&T itself tends to support the growing im-
portance of Unix system work-alike vendors, an importance that far
exceeds their current market share. In a recently disclosed surprise
agreement, AT&T said it is licensing Alycon Corp.’s Regulus Unix System
V-compatible operating system, used primarily for real-time applications.
Although AT&T is officially mum, an Alcyon executive has been quoted as
stating that Regulus will form the basis of an upcoming AT&T computer
system, presumably intended for real-time applications such as factory
automation and/or process control.

Work-alikes range from products like Alcyon’s Regulus (for real-time
applications) to Mark Williams Co.’s Coherent (a low-cost work-alike
meant mainly for IBM PC and PC clone users) to Z-System (which adds Unix
system-like capabilities to 8-bit, Z80-based cP/M machines). If you want
to know more about where work-alikes fit in, I suggest you read Vanessa
Schnatmeier’s “The Power of Work-Alikes,” this month’s cover story.
Then for more details and some help in possibly choosing a work-alike,
follow-up with David Keith’s “Choosing A Unix System Work-Alike.”

Finally, I'd suggest you don’t miss one other article this month—
Harry Avant’s review of AT&1’s Unix PC. It may not be perfect, but at last
AT&T has given the pC world something to talk about. [

Philip J. Gill
Editor-in-Chief
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AST Eliminates
XENIX'S Biggest Limitation

AST'’s complete range
of advanced technology
enhancement solutions
let you tap the full power
and efficiency of XENIX.
More Users With AST-
FourPort/XN." Add up to
eight extra XENIX-compatible ports—
including standard cables and drivers—
to IBM® PC-ATs in XENIX multi-user,
multi-tasking operating environments.
This low-cost solution provides up
to four individually addressable RS-232
serial ports on a single card. Install two
AST adapter boards into your “console”
PC for a total of eleven simultaneous
users, including IBM’s three.
Supplied XENIX Drivers. Installation
is a snap too. Simply insert one or
two single boards. And use our “driver
installation script” to automate link-
ing our XENIX drivers to your XENIX
kernal.
More Memory and I/0 With AST’s
Advantage!™and RAMvantage!™
Here's two expansion cards that let you
take full advantage of the PC-AT’s high
performance bus and extended mem-
ory capabilities. Use our RAMvantage!

to add up to 3.0 Mb of
parity checked memory.
Or select Advantage!

for 3.0 Mb of memory
and several popular

I/0 functions.

L Both take only a single
slot, and offer AST’s built-in Split
Memory Addressing™ which rounds
out base memory to its maximum
640 Kb and simultaneously extends
memory at 1 Mb and above.

Higher Performance With AST’s
Colossus™ Disk Subsystem. Expand
the AT’s mass storage capacity with
this 74 Mb Winchester disk drive and
streaming tape cartridge backup. You
get the highest performance available—
30 millisecond average access time
with direct disk to tape data transfer
at 5 Mb per minute,

Whatever your needs, AST’s commit-
ment to PC-AT enhancement provides
the total XENIX solution. For more
information call our Customer Infor-
mation Center (714) 863-1333.

AST Research, Inc., 2121 Alton Avenue,
Irvine, California 92714. TWX: 753699
ASTR UR.

Please circle Ad No. 89 on inquiry card.

AST-FourPort/XN

® Adds up to eight XENIX-  © XENIX Drivers Supplied
compatible user ports * Data rate individually

* Includes expansion cable  prog ble to 9600
to four standard DB25 Baud
connectors

RAMvantage!

* Memory expansion—
128 Kb to 3.0 Mb in a
single slot

¢ Split Memory Address-
ing rounds out AT's system
memory to 640K and con-
* User upgradeable with tinues expansion at 1 Mb
64K or 256K memory * Supports AT's full pro-
chips gram processing speed

Advantage!

o All the memory
expansion features
of RAMuvantage!

* Up to 2 serial ports
® Parallel printer port
* Optional game port

Colossus

74 Mb disk capacity
Jormatted, expandable
to 370 Mb

* 30 msec average disk
access time

® 60 Mb streaming tape
cartridge backup

* Utilizes SCSI
technology

* XENIX drivers available
Fourth Quarter 1985

AST-FourPort/XN, Advantagel, RAMvantage!, Split Memory Addressing
and Colossus trademarks of AST Research, Inc. IBM registered trademark
of International Business Machines Corp. XENIX trademark of Microsoft,

RESEARCH INC.
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TOp of the News... Just as we were preparing to close this issue, AT&T-IS unleashed another volley of
computer products aimed at shoring up the telephone giant’s less-then-sterling first year performance in the
computer business. The new gear includes a more capable addition to the 3B2 supermicro family called the
3B2/400, a vaX-class minicomputer called the 3B15 that presumably succeeds the 3B5 in price and performance,
and communications capabilities that tie AT&T computers into IBM SNA networks. . . .

Overall, the new products should be good news for AT&T sales reps and customers. The 3B2/400 is a
long-overdue fix for the the 3B2/300, a better-than-average supermicro with some performance problems. The
3B15, if it lives up to its billing, is a badly needed challenger to DEC VAX-class machines. Badly needed because in the
market niche AT&T-IS espouses as its target—office automation—that class of machines (usually running propri-
etary applications software on top of a proprietary operating system) currently are favored for departmental, or
work-group, computing systems in Fortune 1000 companies. This trend has become even more pronounced as the
pC fad continues to trail off. Most important of all, however, is the IBM SNA links. Strong ties into IBM networks are
the first step in convincing MIS and DP managers to take a look at AT&T gear, especially for departmental information
systems. . . .

Body Count. . . As we were going to press, we received word that the wave of layoffs hitting Silicon Valley’s
merchant semiconductor houses was about to claim yet another victim, Intel Corp. Reports were numerous and
varied in detail, but all said the latest additions to the unemployed lines in Silicon Valley would total somewhere
between 700 and 1,000, with more jobs at risk in distant reaches of Intel. At least 500 and perhaps more reportedly
are slated for the axe at Intel facilities in the Hillsboro, Oregon, area. . . . At last look, the Silicon Valley body count
reached toward 3000, with no end in sight. . . .

M&]OI’ U.S. Job Nears . . . The long-rumored, monster Unix system bid for the U.s. Air Force is about to be
made public, according to a recent report in Datalink . The weekly British software tabloid said the proposal calls for
some 16,000, 8- to 64-user Unix system-based processors, estimated to cost some $8 billion in U.S. taxpayer dollars
during the life of the contract. Regardless of who wins the contract—and you can rest assured the bidders will be
legion—$8 billion worth of Unix system hardware and software may just be the boost the Unix system market
needs. . . .

Rumor of the Month. . . It seems that Exxon Corp., the oil giant whose diversification efforts into comput-
ers, electronics, and other high-tech areas have floundered, is now looking to unload another troubled venture.
Knowledgeable sources say Exxon has put its Zilog Inc. subsidiary, a Campbell, Calif., maker of Unix system-
based supermicros and merchant semiconductors, up for sale at the same time it chose to dispose of its loss-plagued
Exxon Office Systems (£0S) subsidiary (which, by the way, was a Zilog customer). However, although the two
Exxon Enterprise siblings were decreed the same fate, Zilog's sentence was more lenient; whereas EOS had SiX
months to be sold or die, Zilog reportedly has been given a full year. Now wait, there’s more. One knowledgeable
source said that Melbourne, Fla.-based Harris Corp., who picked up E0S’s orphaned installed base through its
Lanier Business Products Inc. office automation subsidiary, also thought about picking up Zilog to boot. No
explanation as to why Harris didn’t bite, however. . . .

IBM Workstation(s) Due...mu reportedly has at least two Unix system-based CAD/CAM/CAE workstations
brewing, according to a story making the rounds at the recent Usenix/Summer ’85 technical conference in Portland.
That story predicted a September introduction of a workstation based on what is known as 1BM “Austin 801 RISC”
processor. Meanwhile, talk of a National Semi Ns32000-based machine abounded as well, but in not so definitive a
tone as the 801 machine. . . .

EnMasse System Nears . . . Although a technical snafu earlier this year scotched plans for a summer
introduction of its expandable, Unix system-based multiprocessor, EnMasse Computer Corp. is reportedly back on
track. One system is currently said to be at a beta test site in the Boston area and the firm is said to be planning a fall
introduction. . . .

SEPTEMBER 1985 UNIX/WORLD 9
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Workstation Wars . . . While on the subject of Unix system-based technical workstations and rumors buzzing
through the halls of Usenix, expect to see a possible price war between archrivals Apollo Computer of Chelms-
ford, Mass., and Sun Microsystems, Mountain View, Calif. Both are expected to cut prices shortly, if they have
not already done so by the time this piece appears. It may also be of interest to note that Sun at least is gearing up
for the inevitable market incursion of customized 1BM PC AT-based workstations—properly equipped for scientific
and engineering duties with a native Unix system and specialized floating-point and/or other co-processors—
into its mainstay markets. Two potential competitors have already appeared—one each from Tektronix’s CAE
Systems Division and Daisy Systems Inc., both based down the road a bit from Sun in Silicon Valley. This
trend has not been lost on Sun. Some insiders claim the firm is prepared to bring prices down to as low as $5,000
for some low-end models sold to the education markets by this time next year if needed. One thing for sure, the
currently eroding price structure for Unix system CAD/CAM/CAE workstation market is sure to continue (and
perhaps accelerate). . . .

Contracts + + + Altos Computer Systems Inc. San Jose, Calif., said it has signed four agreements for marketing
Altos hardware with vertical market applications packages to medical practices and clinics, auto repair, accounting,
and pharmaceutical businesses. The 0OEM's are Provider Automated Services Inc. (PAs) of Jacksonville, F la;
Automotive Repair Maintenance Services Inc. (ARMS), S. San Francisco, Calif.; Accountants Micro-
systems Inc. (am1), Bellevue, Wash., and Bergen Brunswig Drug Company, Los Angeles. . . .

Quadratron Systems Inc. (Encino, Calif.) said it has signed eleven contracts to supply its office automation
software to major U.S. domestic and international government agencies. The company valued the renewable
agreements at approximately $12 million . . . Interleaf Inc., Cambridge, Mass. said it has signed agreements with
three European companies to distribute its Workstation Publishing Software (Wps) and laser printers. The agree-
ments are with: Nokia, based in Finland; 1GL (Institut de Genie Logiciel-Software Engineering Institute)
of France; and BIM (Belgian Institute of Management). . . .

Pathway Design Inc., Wellesley, Mass., has signed a contract with CMI Corp. Pathway Design will supply
CMI with the company’s uniPATH software for porting to the 1BM Series/1 under cMr’s proprietary Unix system-based
operating system, Serix. The three-year contract, valued at $650,000, provides exclusive use of Pathway Design’s
SNA/3270 communications product on the 1BM Series/1. . . . Intel Corp. Phoenix, Ariz.-based, entered into a
three-year volume purchase agreement with Provider Automated Services Inc. (PAS), a subsidiary of Blue
Cross/Blue Shield of Fla. to jointly develop systems for the health care industry based on Intel 286,/310
supermicros running Xenix 3.0. . . .

Applix Inc., Westboro, Mass. and Ericsson Information Systems, a subsidiary of L. M. Ericsson, have
signed a contract under which Ericsson will market Alis, Applix's Unix system-based office software system. Under
the agreement, Ericsson can market both the single-user and shared multi-user Alis systems in network and
stand-alone environments. . . .

News From AT&T. .. arer said it has made new arrangements that will provide selected business custom-
ers with a service for their total communications and office automation systems—including non-AT&T equipment.
Under the umbrella of “Integrated Service Management” (1sM), the company will offer computer and commu-
nications customers a range of new customized service options, some available immediately, and others by year-
end. These include: Technical consulting services, project implementation services, and management and oper-
ations services. Under 1M, AT&T will offer customers a single point of contact for merging disparate

technologies, accommodating multiple vendor systems, designing customers’ networks, and administering and
managing total service support operations. In the process, AT&T will maintain, on a selective case-by-case basis,
certain customer-owned, non-AT&T equipment, as it does now for a limited number of companies. . . .

Noted + + » Dataproducts Corporation, a leading independent producer of computer printers, and Exxon En-

terprises Printing Systems, a division of Exxon Corporation, have signed an agreement to form a joint ven-
ture to design, manufacture, and market business computer printers using new advanced ink jet technology. 0O

10 UNIX/WORLD SEPTEMBER 1985



Necdtness Counts

here are special times in
Tyour life when you
KNOW that neatness
counts, appearance is important. No
one has to tell you. You are willing,
without encouragement, to make the
effort to look sharp.

First dates are such times.

There are also such times in your
business life.

The difference is that, in business,
those times occur daily. Everytime you
send a letter or memo to someone,
every time you submit a report, every
time you create documentation or
make a written proposal, appearance
is important. Neatness counts.

Now, with VLS ComP WARE pro-
ducts, you can have full control of
your business publishing. You can
achieve the crisp, professional ap-
pearance of typesetting that was
once reserved only for brochures
and books.

ProSet+ Document Prepara-
tion Software, running under the
UNIX* operating system, gives you
the power. From a simple memo to
a complete documentation package
with mathematical equations and
line graphics, you can produce
clear, highly readable text that
enhances your message — and
your business appearance.

With one or more printer-
specific post-processors, such as
JetSet for the HP LaserJet or
LaserSet 3700 for the new Xerox
3700 printer, you can become your
own in house publishing shop.

Call VLS now for details. We
can help take the uncertainty out
of looking good.

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

VLS INC. 44000 OLD WARM SPRINGS BLVD. FREMONT, CA 94538 (415) 490-3555
Please circle Ad No. 110 on inquiry card.
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Order the UNIFY Demo Kit, and

_you'll learn why UNIFY is the DBMS

selected by the most demanding
students of applications development,

 plus every major manufacturer of
UNIX*-based computers.

Looking for speed? Interactive
demonstrations will show you why
UNIFY’s unique, automatic selection
of four access methods achieves the
fastest response times in one bench-
mark after another.

Want simplicity? The demos will
let you step through UNIFY’s menu-
based design and on-line HELP. ..
test its easy Query-by-Forms. .. and
see how effortlessly screens can be

formatted, reports designed and
menus customized to each user.

Need versatility? Then demo
UNIFY’s SQL query language. Exam-
ine its fourth-generation report
writer. Its unmatched host language
interface. And learn why UNIFY is
singularly equipped to keep pace with
your needs.

Test it yourself. The Demo Kit
includes disk or tape, demo hand-
book, plus tutorial and reference
manuals that show how to build vir-
tually any application—all for $150.
To order, contact UNIFY, 4000 Kruse
Way Place, Lake Oswego, OR
97034. Or call 503/635-6265.

UniFsd
THE PREFERRED DBMS.

Please circle Ad No. 63 on inquiry card.



UNIX™ APPLICATION
DEVELOPMENT

TODAY is far more than the
awkward collection of tricks and
tools that are often labelled
"4GL". TODAY provides a
COMPLETE application
development environment that
will revolutionize the way you
develop and maintain applications.
No UNIX* systems knowledge
is necessary.

Let's put it frankly: developing
an application is a costly pro-
position. You'll need a highly
skilled team of designers, analysts
and programmers, and several
man-years to get things off the
ground. And that's not to mention
the on-going costs of documenta-
tion, customization and
maintenance!

TODAY tackles these problems
through a new methodology with
high performance architecture
and a comprehensive range of
features. It's so quick and easy to
use that TODAY developers can
do the whole job—design,
analysis, development and
documentation.

TODAY provides a compre-
hensive range of features that
keep application building easy
while optimizing development
resources:
® Powerful recursive logic and

Decision Tables
@ Synonyms, Menus, Prompts,

Helps and Defaults for

streamlined definitions
® Screen Painter
® A Report Generator which

includes a Painter

BREAK THROUGH THE
SOFTWARE BOTTLENECK

nEDP Departments,

Cure for Backlogs

Induced by 3GLs

Software Houses
& Othmrs

@ Push-button Self-
documentation
® Audit Trails
® Source-code security through
run-time only configurations
@ Developed Applications
instantly portable across
UNIX* systems
Because definitions are
Dictionary-based, any changes
are easily made in one central
location. A key feature,
“tailoring” lets you alter an
application — perhaps to
customize it for a particular site
or user — without affecting the
original version. If required,
applications can be set up as
Models (Prototypes) and later
enhanced to grow and change
with the business. Tailoring
versions is the perfect solution for
quickly generating multiple
applications based on one Model.
TODAY runs under UNIX* or
UNIX*-compatible operating
systems on super-mini down to
micro business computers using
any of a range of databases. And
if that's not enough, TODAY is
backed by 14 man-years of
research and development and
the confidence of users who are
breaking time zones in software
development. See us at Interex,
Washington DC, September
8-13, Booth 714, and UNIX
Systems Expo, New York City,
September 18-20, Booth 1303.

bbj Computer Services, Inc.
2946 Scott Blvd.

Santa Clara, CA 95054
Telephone: (408) 727-4464

Unix is a trademark of A T & T Bell Laboratories Inc. TODAY, Copyright ©, bbj Computer Services Pty Ltd, Melbourne, Australia, July 1983
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This space 1s 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.

“FEELING STRONGER. . .”
Dear Editor:

My hat’s off to you for your aggressive stand in
the June “Editor’s Console.”

I've suggested to our Vice President of Sales
that he kick off his next staff meeting by read-
ing it aloud while playing the “Theme from
Rocky”—it reads even better that way.

Best regards,

Jeffrey E. Sulma
Vice President, Marketing
Handle Technologies

Editor's Reply: Better yet, why not wear some
boxing gloves as well? —Philip J. Gill.

ANEW TERM:
HEMOSECONDS

Dear Editor:

I thoroughly enjoyed your May 1985 issue.
Bruce MacKinlay's definition of “MIPS” was
thought-provoking, as was the article by Dr.
Brian Boyle and John Dunham. Both articles
prompt me to offer a term.

The term is the “hemosecond.” This mea-
surement requires the installation of a sharp
needle protruding upwards from the Enter key.
The measuremernt starts when the operator
presses the Enter key and concludes at the
point when the operator has bled to death
waiting for a response. Hemoseconds may de-
scribe response times for IBM System 34s,
many networks PCs, the Apple Macintosh, and
other floppy disk systems, poorly designed ap-
plications, and even, overloaded Unix systems.
High personnel turnover may be attributed to
large numbers of hemoseconds.

Best Wishes,
Jerry H. Woods

SEPTEMBER 1985

UNDERSTANDING
EXECUTIVES

Dear Editor:

The article “Supermicro Beats Little Blues: A
Cost Analysis” by Alan Winston in the June
1985 issue made some excellent points concern-
ing the advantages of a multiuser microcomputer
compared to the networked pcs. Having
worked with microcomputers of all kinds over
the last nine years, I can support everything
Mr. Winston stated about those advantages.

However, my experience leads me to my only
conflict with Mr. Winston’s article. He states in
his last paragraph: “All in all, the Unix system
saves money and is more productive. That’s the
kind of reasoning that executives understand.”

My experience, limited to applications in manu-
facturing, schools, small business, and distribu-
tion, has shown the only kind of reasoning most
“executives” understand is that they want their
computer to have “IBM” on it someplace. If it
doesn't fit that qualification, it must not be a
real computer.

Do I agree with this reasoning? Absolutely not.
I've seen heavy business applications running on
Altos supermicros under Xenix and I know what
kind of powerful software and fast response
times are available. And I've seen “executives”
attend hands-on demonstrations with this type
of hardware, be totally impressed, agree that
Big Blue doesn’t have anything that will touch
it, and turn right around and buy a System/34
or System/36 at tens of thousands of dollars
more. Then they hire a programming staff to
write the programs to do what was available off
the shelf for the Altos. It is unfortunate, but
sometimes it goes back to the old saying, “No-
body ever got fired for buying an 1BM.” We're in
the logic business, but sometimes business peo-
ple aren’t logical.

Sincerely,

Steve Wiltsie
President
microConcepts Consulting

UNIX/WORLD 15
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STATUS REPORT:
ENCORE AND
FLEXIBLE

BY OMRI SERLIN

Encore,  which
managed to go
public at $5/

share in April, of-
ficially introduced
| its graphics work-
| station and Ally
software at the

& Hanover  Fair.
The HostStation 100 from the
Resolution Systems subsidiary is a
peculiar product whose intended ap-
plication is unclear. It is a $3500 in-
telligent workstation with a 19"
1056 x 864-pixel monochrome dis-
play that can be divided into 2 or 3
“hard” windows, each running a
“port” to one or more hosts. Each of
these windows can be further “sub-
divided by host-running software. A
more advanced Model 500 was ex-
pected in the second quarter of
1985.

Also unveiled at Hanover: the
Ally portable applications generator.
Like numerous other such packages
now available, Ally allows the non-
expert user to create small business
applications in a non-procedural lan-
guage. Ally is written in C and
creates a “virtual machine” environ-
ment (@ la Pick), so that once Ally
has been ported to a given ma-
chine, any Ally application developed
elsewhere can run without recom-
pilation.

License price for Ally ranges
from $200 for a run-time only on a pC
to $100,000 for a development sys-
tem. DEC has already licensed the
product.

Encore’s key product, the Mul-
timax MMP architecture from Hydra,

A
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is now expected to be unveiled
sometime this summer; the aim is to
exhibit a working product at the Ncc
in July in Chicago, something we'’ll
know by the time this article ap-
pears. The product is believed to be
seriously behind schedule, most
likely because of software diffi-
culties, although the company unoffi-
cially characterizes the unfinished
tasks as merely “tuning” and “grunt
work.”

These delays led late last year
to the removal of the two key co-
founders from their posts: president
Dave Schanin and vice president
of software development, Steve
Chapin. Although an Encore spokes-
man told this author both are still
with the company, other reports
suggest they are on an “extended
leave of absence” that masks a de-
facto separation from any involve-
ment with the company.

Software development is now
said to be divided between Jonathan
Addleston and Isaac Nassi. Addle-
ston previously took over from
Chapin; Nassi, previously with Res-
olution Systems, was apparently
brought in to help solve the software
difficulties.

Hydra currently uses 10 MHz
32032 MpUs (two per board) in the
Multimax, so each of up to 10 pro-
cessor boards is rated 1.5 MIPS, for a
total system power of 15 MIPS (as-

Encore officially unveiled its

$3500, hi-res workstation, and the
Ally portable applications gener-
ator, at the Hanover Fair, while its
Multimax MMP system from Hydra
is due at the July Ncc. Meanwhile,
Flexible Computer Corp.’s recent
debenture offering was oversub-
scribed. The company has shipped
several of its NS32032-based mul-
ticomputer systems since Decem-
ber 1984.

suming linearity). Sometime in 1986,
however, Hydra expects to have an
8 MIPS basic board, containing four
MPUs of 2 MIPS each. Beyond that,
there is talk of a RISC chip being de-
veloped by Fairchild (Schlumberger,
which owns Fairchild, is a key En-
core investor). That MPU is expected
to yield around 4 mips, and 4-8 may
be possibly packed on a board, lead-
ing to a best-case scenario of 32 MIPS
per board. (Schlumberger, currently
a major DEC buyer, may also surface
as a major “sink” for the Resolution
workstations).

. Contrary to press reports, the
supply of National's 32032 is #ot a
problem, because Hydra’s current
needs are small. (TI recently became
a second source, but is not deliv-
ering yet.)

Encore’s marketing thrust con-
tinues to be in the scientific and en-
gineering communities, no doubt re-
flecting the background of Encore’s
founiders. Sperry, whose “$7.4 mil-
lion order” for Encore’s Multimaxes
now appears to be far from solid, will
(if and when the order is consum-
mated), concentrate on business ap-
plications. Encore expects to rapidly
expand its 35-person end-user mar-
keting force (including 11 sales-
persons), and to achieve a mix of
80-90 percent end-user sales within
four years (obviously an attempt
to emulate Prime, once headed by
Encore’s president Ken Fisher).

Encore expects to have a sub-
stantial loss in the fiscal year ending
October, 1985, but hopes to show
substantial revenues, and be profit-
able, in fiscal year 1986.

Despite the strong reputation
of the Encore founding team (Ken
Fisher, Henry Burkhardt, Gordon
Bell), the company has had signifi-
cant difficulties attracting investors.
Its first formal private financing fell
far short of the goal and had to be
augmented with bank credit. The
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public offering fetched $5/share,
just 10% over the price paid by the
private investors. Usually, the public
pays three to ten times more; but
usually a company going public has a
product, and a growth record in
shipments, revenues, and profits,
which Encore does not.

In part, investors shied away
because of the uncomfortable simi-
larities between Encore and ill-fated
Trilogy. Like Encore, Trilogy traded
heavily on the reputation of its
founder, Gene Amdahl (and, by as-
sociation, his son Carlton). Again
like Encore, Trilogy tried to blaze
new trails in an uncharted technical
territory (although many regard
Trilogy’s wafer scale integration ef-
fort as far more difficult and risky
than Encore’s multiprocessor archi-
tecture). And finally, like Encore,
Trilogy went public well before it had
a product. Trilogy eventually aban-
doned all of its development work
and laid off most of the employees.

Even discarding this emotional
issue, skepticism about Encore is
well placed. While the MMP concept
employed by Hydra and others is
very promising, it is a difficult archi-
tecture to perfect, especially with
Unix system-based software. (The
delays at Hydra illustrate the point.)

Furthermore, the key appeal of
this architecture lies in transaction
processing and commercial applica-
tions, where the database is the key
software. Hydra doesn’t even offer a
pBMS, and Encore’s marketing thrust
for the Multimax appears to be fo-
cused on scientific number crunching
and real-time engineering applica-
tions; the founder’s past experience
seems to influerice this slant more
than careful analysis of market
needs.

Encore’s diverse activities (Res-
olution workstations, Ally applica-
tions generator) are precariously
tied together under the Encore Con-
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tinuum buzzword, which appears to
be little more than Ethernet. There
is nothing wrong with doing business
in different market segments (es-
pecially when they generate early
revenues—$2.5 million from Ally so
far); but Encore’s management’s
characterization of these diverse ac-
tivities as synergistic parts of some
mystical whole is more hype than
fact.

The Ultra project, intended to
result in some massively parallel ma-
chine based on multiple Multimaxes,
is an academic “pie in the sky” un-
likely to ever lead to any commercial
benefits.

Will Encore be able to bring it
off? Those who bought five million
shares recently evidently believe it
can. In the final analysis, it all boils
down to faith.

FLEXIBLE GETS $8.5
MILLION, SHIPS SYSTEMS

Flexible Computer in late April
raised $8.5 million dollars via a con-
vertible subordinated debenture of-
fering, managed by Baer & Co. This
offering, substantially over the initial
goal of $7.5 million, brings total in-
vestment in the firm to $12 million,
the company says. ,

Flexible was founded in Octo-
ber 1983, with a $300,000 capitaliza-
tion. The company had no revenues
through 1984. Still, the company
is very optimistic: the debenture’s
conversion price drops sharply if
the company fails to achieve sales
of $20 million, $30 million, and $45
million in 1985, 1986, and 1987,
respectively.

Flexible is developing an MMP
architecture not aimed at any partic-
ular application or market. Rather,
Flexible views its Flex/32 as a “con-
figurable building block,” to be
adopted to end user applications by
the end user themselves, or by VARs.

The Flex/32 designers apparently
visualize the typical end-user as an
academic research department.

This curious approach seems to
be working. On December 31, 1984,
Flexible shipped a 7-CPU system to
Trinity Systems, a Dallas-based,
systems integrator in energy man-
agement and industrial controls.
(Trinity will pay $331,000 for this
system only if it succeeds in re-
selling it.) In February, a 2-CPU sys-
tem was delivered to 3S, an Irvine,
Calif.-based developer of satellite
tracking systems for the federal gov-
ernment. This, too, was a contin-
gency system. In March, a 6-Cpu
system went to Purdue University’s
Center for Parallel and Vector Com-
putation (PARVEC). This system is
valued at $500,000, but actual reve-
nues from this sale (due second
quarter, 1985) will be discounted
substantially. Delivery of a 17-Cpu
system to NASA-Langley is expected
in May.

The Flex/32 architecture is ba-
sically a loosely-coupled arrange-
ment of up to 20 processors, each
with a private memory and a copy of
the operating system. The pro-
cessors may be dissimilar, and each
may run different software alto-
gether. However, all have access to
a common control system, used to
implement synchronization mech-
anisms (about 8,000 semaphores
and locks). Locks can be requested
asynchronously.

An optional, common memory
system of up to 4.5 Mbytes (imple-
mented in static RAMs) is also acces-
sible to all processors. Currently its
use is limited to data exchange and
sharing. However, common memory
can be nominally used to develop a
tightly-coupled ~ system, although
Flexible does not provide software
for this configuration. You can carry
out accesses to the syncronization
hardware on an independent com-
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CEEGEN-GKS
GRAPHICS
SOFTWARE in C
for UNIX

O Full implementation of
Level 2B GKS.

0 Outputs, Inputs, Segments,
Metdfile.

O Full Simulation for Linetypes,
Linewidths, Fill Areas,
Hatching.

O Circles and Arcs, Ellipses
and Elliptic Arcs, Bezier
Curves.

O Ports Available on all
Versions of UNIX.

O CEEGEN-GKS is Ported to
Gould, Masscomp, Plexus,
Honeywell, Cadmus,
Heurikon, Codata, NBI,
NEC APCIII, IBM-AT, Silicon
Graphics, Pyramid, Tadpole
Technology, Apollo, AT&T
3B2, AT&T 6300, DEC VAX
11/750,11/780 (4.2, 5.2),
NCR Tower.

O CEEGEN-GMS GRAPHIC
MODELING SYSTEM. An
Interactive Object-
Oriented Modeling Product
for Developers of GKS
Applications. CEEGEN-GMS
and GKS Provide the
Richest Development
Environment Available on
UNIX System:s.

O Extensive List of Peripheral
Device Drivers Including
Tektronix 4010, 4014, 4105,
4109, HPGL Plotters,
Houston Instruments,
Digitizers, Dot Matrix
Printers and Graphics CRT
Controllers.

0O END USER, OEM,
DISTRIBUTOR DISCOUNTS
AVAILABLE.

CEEGEN CORPORATION ’

20 S. Santa Cruz Avenue, Suite 102
Los Gatos, CA 95030

(408) 354-8841

TLX 287561 mibx ur

EAST COAST:

John Redding & Associates
(617) 263-8206

UNITED KINGDOM:

Tadpole Technology PLC
044 (0223) 861112

UNIX is a trademark of Bell Labs

CEEGEN-GKS is a trademark of
Ceegen Corp

Please circle Ad No. 3 on inquiry card.
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mon bus; they do not interfere with
accesses on the common memory
bus.

Each single-board processor is
currently based on an 8 MHz Na-
tional 32016 Mmpu; Flexible has
tested 10 MHz 32032s from second-
source TI successfully, and they are
now being phased into production.
Flexible also plans to develop a cPU
board based on the Motorola 68020,
to be supplied by second-source TI.
Each processor carries 1 Mbyte
memory on board, as well as a 4K
byte cache and a 32-entry TLB (ad-
dress translation cache).

Each cabinet supports 10 inde-
pendent VME busses with two slots
each; these slots can house any
combination of processor or 1-4
Mbytes memory boards. More than
one cabinet may be included in the
system; but that is achieved by
point-to-point links between a pair of
processor, one in each cabinet; the
10-slot, dual bus common control
and common memory systems di-
rectly serve only one cabinet each.
Also pCc boards are in Eurocard
(445.5 x 400mm) form factor (ap-
proximately 17" x 16").

An interesting self-test system
has its own redundant bus threaded
through every card position in the
system; each card is expected to
have an 8-bit MPU to support the self-
test system, which is responsible for
initialization, auto shut-down and re-
start, fault diagnosis, or, optionally,
performance monitoring. (The sys-
tem diagnostic functions are disabled
while performance monitoring is in
effect.)

Flexible developed a special
variant of the C language to facilitate
writing parallel processing pro-
grams. However, this supports only
basic primitives for interprocess
communications, data sharing, and
synchronization. It is the user’s re-
sponsibility to partition the problem

among the processors, and enforce
the relevant synchronization mech-
anisms for controlling use of shared
data and for managing concurrent
execution. Concurrent C also sup-
ports “event variables” for real time
activities.

Flexible offers two operating
systems: A Unix System V, and a
real-time system dubbed MMOS (mul-
ticomputing, multitasking 0S). MMDS
is designed expressly to support
programming in Concurrent C. This
system also supports Ada.

In addition to standard Unix
System V facilities, the Flexible port
supports virtual memory, shared
code, and interprocess messaging,
semaphores, and file locking. Shared
memory may be attached to the
user’s virtual memory.

A “virtual 1/0” system allows
the user to configure 1/0 devices on
just one or a few of the private VME
busses, yet have them accessible by
processes running on any of the
cpus. Creation and execution of re-
mote processes is also supported.
Still, the user sees a completely
standard System V; that is, you re-
quire no source or object modifica-
tions to port user code that complies
with the System V specifications.

Neither MMOS nor the Unix sys-
tem allows load balancing; the user
must bind each process to a specific
processor. However, a third oper-
ating system is under development,
which will support automatic load
balancing. This system will still pro-
vide Unix system compatibility, but
will feature a brand-new kernel,
probably written in Concurrent C.

Omri Serlin heads 1TOM International
Co., a research and consulting firm in
Los Altos, Calif. He writes the Super-
micro and FT Systems newsletters,
which analyze technical and business de-
velopments in the computer industry, in
which he has been involved since 1962.




Making UNIX Easier with TEN/PLUS

Easier to Learn

G et your users started on UNIX
by teaching them the standard key-
board commands and ten special com-
mands. In the TEN/PLUS environment,
that is enough to perform most common
tasks and to invoke any application. As
they gain experience, your users can em-
ploy more powerful TEN/PLUS commands
and all UNIX commands.

Easier to Use

The procedure for using TEN/PLUS is
simple: point at data with a cursor and then
use a TEN/PLUS command. If your users
need some prompting, they can ask for a
menu. If they are confused, they can ask
for a HELP message. If they are processing
several files, they can open a window on
each file.

Easier to Support

The TEN/PLUS environment eliminates
the errors your users make when different
applications require different sets of com-

mands. Designed around a full-screeneditor,

TEN/PLUS allows users to manipulate all
data with the text editing commands that
they use most often. This means that users
can use already familiar techniques to pro-
cess both text and data. In addition, the
TEN/PLUS system provides self-explana-
tory error messages.

Here’s another way to reduce support costs:
adopt TEN/PLUS as a standard user envi-
ronment on a variety of computers—from
personal computers to mainframes. Then
provide TEN/PLUS to all kinds of users:
clerks, managers, andengineers. Acommon
user environment means your computer
staff will have fewer products to support.

Easier to Network

We’re porting the TEN/PLUS environment
to most versions of UNIX and to VMS.
We’ll help you port it to other systems.

To link systems running our software, we're
offering electronic messaging (INmail) and
a network manager (INnet) as TEN/PLUS
options. These packages are already a part
of IX/370, the IBM mainframe UNIX sys-
tem, and are available as an option on
PC/IX, the IBM UNIX system for PCs.
Thus, your TEN/PLUS system can readily
participate in a network with IX/370 and
PC/IX.

Easier to Expand

We’re also offering a set of development
tools that helps expand the TEN/PLUS
environment. One kit provides your pro-
grammers with utilities and languages for
defining and using screen forms, a user-
friendly interface to the C compiler, and
subroutine libraries. Another kit provides
forms design and programming capabilities
for your end users.

Call today for more information about the
TEN/PLUS environment: (213) 453-UNIX.

Software Tools for System Builders.

INTERACTIVE

SYSTEMS CORPORATION
2401 Colorado Ave., 3rd Floor
Santa Monica, CA 90404
TWX 910-343-6255; Telex 18-2030
Telephone (213) 453-UNIX

TEN/PLUS, INmail, INnet, and INterm are trademarks of INTERACTIVE Systems Corporation. UNIX is a trademark of AT&T Bell Laboratories.
IBM is a registered trademark of Inter 1 Busi Machines Cornoration.  VMS is a trademark of Digital Equipment Corporation.
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Work—Ahkes

Is there a future for nonstandard versions of the Unix
system? The mysterious world of Unix system work-
alikes and look-alikes are herewith explored.

he idea of the Unix system

having doubles, commonly

known as work-alikes or
e [00K-alikes, makes some
people laugh aloud. If it’s not AT&T
System III or V or at least 4.2BSD,
they remind you with a raised
eyebrow, it isn’'t worthy of the name
Unix. Then they pointedly turn away
and resume reading their Bell Labo-
ratories Technical Journal.

The fact is, though, the vast
majority of Unix systems today
aren’t pure System V, or even IIL
Many systems don’t even bear the
AT&T seal of approval and are not
based on Bell code. Yet even these
illegitimate offspring play a distinct
role in bringing the Unix system to
fields that a vanilla Unix system
couldn’t reach—real-time applica-
tions, for example. The only sad
thing is that these poor relations
may never taste the wealth their
parent operating system should
eventually rake in.

Although some are many years
old, work-alikes really came into
their own only in the IBM PC-com-
patible market, where for several

20 UNIX/WORLD

BY VANESSA SCHNATMEIER

years vendors have bent over back-
ward to develop software and hard-
ware that resemble the real verismo
as much as possible without actually
stealing code or board layouts. (Il
define work-alikes more thoroughly
later.) But in order to understand
where work-alikes fit in the grand
scheme of things, we have to look at
the current status of the Unix sys-
tem’s various flavors.

While that situation is changing
somewhat—though some say the
Unix system is turning into a stan-
dard in search of a market—the
work-alikes still have a tough row to
hoe.

First, we have 99 percent pure,
unadulterated Unix, the AT&T Sys-
tem V product (or System III or Ver-
sion 7). Next, we have the standard
software ports—Microsoft Xenix,
the UniSoft UniPlus, the Interactive
PC/IX. Also, let’s not forget the host-
ed operating systems, such as Am-
dahl's uts and The Wollongong
Group’s Eunice, that run as guests
on the native operating system.
Following that are the proprietary
ports by hardware firms—Plexus,

Digital Equipment Corp. (DEC),
Data General, and Hewlett-Packard,
among others. Finally, we have the
unlicensed versions of the Unix sys-
tem, usually called work-alikes or
look-alikes, produced by companies
unencumbered by royalty payments
to AT&T.

WHO GETS THE MONEY

The biggest hunk of money goes, of
course, to Xenix. Machines running
Xenix comprised more than 60 per-
cent of the units shipped in 1983:
Tandy with 30 percent of the mar-
ket, Altos and Fortune with 15 per-
cent each, and DEC, with about 7%2
percent, according to Novon Re-
search Group figures. All of those
ran Xenix, which couldn’t have
done much harm to Microsoft’s cof-
fers. Xenix’s share went down over-
all in 1984, but the actual numbers
went up.

UniSoft, king of the ports, has a
UniPlus port on about 40 percent of
all the Unix system machines made.
Note this means all the models
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made; unfortunately, none of those
machines belongs to the aforemen-
tioned hardware vendors.

Says Brian Boyle, director of re-
search for Novon Research Group,
“Seventy-five percent of the Unix
market is microprocessor-based,
using standard systems house ports,
such as Microsoft Xenix, PC/IX, and
UniPlus, or third-party operating
systems.” Another 15 percent goes
to the proprietary hardware ports.
AT&T’s System V has only a 7% per-
cent share (though that share is ex-
panding), and the unlicensed ver-
sions of the Unix market must
content themselves with a 2% per-
cent slice of the pie.

THE WHAT ARE
OF WORK-ALIKES

The unlicensed Unices vary in their
conformity to standards of Unix
system compatibility. By definition
they are supposedly written from
scratch, without reference to Unix
system source code. In one branch,
which we might call look-alikes, you
probably won’t be able to tell the dif-
ference between, say, Idris and Sys-
tem III if you're not digging into their
innards. The other branch, the
work-alikes, have many Unix sys-
tem features and functions but may
not be mirrorlike in their compati-
bility. Boyle classifies the former as
a kind of transsexual Unix system,
while he characterizes the latter as
transvestites—“You find out pretty
quickly what you've got.”

These Unices may not have
much of the market, but they fill a
distinct niche. First, they are
cheaper. You may only have to pay
hundreds of dollars rather than thou-
sands for a Unix system that seats
ten users. Oasis 86, for example,
costs only $695, and Coherent on
the PC/XT costs only $500. You'd pay
more than that for a good relational
database management system.
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Second, they fulfill specific
needs. The area in which many
work-alike Unix systems shine is in
real-time applications, since the
Unix system is notoriously weak and
slow in fault-tolerant, immediate
functions. Regulus from Alcyon,
among others, caters largely to em-
bedded product applications and
real-time work.

Among the companies not
signed up with AT&T are Mark Will-
iams (Coherent), Whitesmiths (Id-
ris), Morrow Designs (Micronix),
Oasis (Oasis), Gimix (0s-9), Quan-
tum Software (QnX), and Alcyon
(Regulus). This list of holdouts
would be longer, if it weren't that
only a few months ago, Cromemco,
maker of Cromix, and Charles River
Data Systems, maker of UNOS,
handed over their dough for the
tools to make their products com-
patible with System V.

There’s even a level of Unix
system compatibility lower than this
—MsS-DOS. Yes, Ms-DOS and Xenix
are moving closer together (AT&T
says Xenix and System V will grow
closer together as well—what’s the
real industry standard here?) and
will eventually share multitasking,
multiuser functions. For instance,
MS-DOS 2.x has Unix-like pipelines.

THE WHY OF
WORK-ALIKES

Even with the software tools, writ-
ing an operating system largely from
scratch isn’t a task a company takes
on lightly. It's even tougher to write
a Unix-like system without having
any source or binary code as a guide-
post.

It took Timothy Williams, chair-
man of the board at Oasis Technol-
ogy, more than 3% years of solitary
toil to develop the Oasis operating
system, and he’s since spent even
more time refining it. If he had it to
do over again, he says, “it might be

better to have three high-level pro-
grammers. It's becoming more and
more complex for a single person
to write.”

Williams says he'’s never used
the Unix system. Instead, he appar-
ently looked at the VM/CMS system
from 1BM as a model. He had to com-
plete another step before that, as
well—since for portability’s sake he
wanted the operating system to be
compatible with an existing high-
level language, he wrote it in C, and
since at the time “there was no C
compiler for the Z80, I wrote my
own,” says Williams. He based it on
the “small-c” in Dr. Dobb’s Journal.

“Qasis, designed for business
users in a business application envi-
ronment, runs on any Z80 processor
with no porting time,” says Oasis’
president, Susan Catalano. So that
QOasis, too, can grab hold of the Sys-
tem V coattails, Williams is currently
writing a version of Oasis for the
80286 processor, endeavoring to
make it compatible with System V via
the AT&T User’s Manual. He'll be en-
hancing Oasis with some important
features of vanilla Unix systems, ad-
ding, among other things, a fork sys-
tem, pipes, and redirected 1/0.

Ted Sartell, vice president of
product development at White-
smiths, notes that his company’s
Unix system look-alike, Idris, also
grew from the seed of a C compiler,
though unlike Williams the devel-
opers took a gander at some actual
code. (It would have been hard to
avoid some connections with the
original Unix system code, because
Whitesmiths was founded by Bell
Labs refugee P.]J. Plauger.)

According to Whitesmiths’ Sar-
tell, “The company was formed in
1978 to produce C compilers for
other DEC operating systems. They
couldn’t afford to purchase a big
enough computer; they had to make
do with an LsI-11/02 with no
memory management.” What the
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A TALE OF CROMIX: THE FIRST WORK-ALIKE

When you watch the evening
weather report spill clouds
across your TV screen, there’s a
good chance that you’re watch-
ing the granddaddy of Unix sys-
tem work-alikes in action.

A customized version of
Cromix, the Unix system work-
alike from Cromemco Inc.,
Mountain View, Calif., is the
power behind the weather/
news displays at more than
350 television stations nation-
wide. The reason, according to
Cromemco co-founder Dr.
Roger Mellon, is that Cromix
permits a great deal of stop-
and-go operation.

“Cromix doesn’t make any
distinctions between physical
and logical memory,”’ said Mel-
lon. “You can disable it and
leave it, and then return with a
warm start in the middle.”

Cromemco decided to in-
corporate features like these
into Cromix back in 1978,
when this forebear of Unix
work-alikes was first designed.
Mellon, new executive vice
president for R&D, said Cro-
memco aimed to develop a
compact multiuser, multitask-
ing system that could be easily
adapted for all the configur-
ational variations encountered
in micros.

They decided to assume
that RAM was plentiful and hard
disks undesirable. As a result,
Cromix is a RAM-resident sys-
tem; it can run with a 5-Mbyte
hard disk or on a floppy-disk
system in a pinch. It offers no
requirement for hardware
mapping, so the system can be
mapped one to one. Mellon
says its overhead is quite
small, so it can run as quickly
as the AT&T Unix system even
though more hardware may be
attached. They made it easy to
write device drivers and easier
to adapt—the first editions of
Cromix were written with
OEMSs in mind, with source code
opened for easy customization.

Approximately 10,000 to
15,000 units currently run

Cromix, says Mellon. Most of
these installations are in aero-
space, government, and re-
search groups, with a growing
number of commercial users.
Cromix has developed from an
8-bit system, to an 8-bit/16-bit
hybrid, to the recently re-
written version for the 68000
chip. Cromemco has also added
common Berkeley enhance-
ments, fast-file capability, and
a hard-disk caching function.

One of its chief virtues
is its compactness, Mellon
claims. “The actual operating
kernel is only 90K,” Mellon
claims, “and it can be made to
be less than 60K.” Cromix
could even run on a Macintosh,
he added, though the primary
target for Cromix is the OEM
wh(l) needs a high-performance
tool.

Another more recent addi-
tion is compatibility with Sys-
tem V Unix. The company now
sells vanilla System V, and it
bundles Cromix with it at no
additional charge. This way,
they hope, the OEMs can tinker
and customize as they wish
while the standard software
available for System V is still
within their reach. “We've ad-
hered to as many standards as
we can find,” says Mellon.
Users can go back and forth
without changing hardware
because the systems in this
version operate in different
portions of the hard disk.

Co-existence between Cro-
mix and AT&T System V Unix
system lies behind Cromem-
co’s marketing decisions for its
operating system. Mellon says
they have excellent results in
compatibility, with Cromix-to-
Unix-system transitions easier
to perform than the reverse.
But like almost everyone, Cro-
memco tweaks AT&T’s nose for
writing such non-intuitive sys-
tem calls. Says Mellon, “Cro-
mix is more user-friendly than
the Unix system, more menu-
driven, much easier to con-
figure and change.”
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firm ended up doing, says Sartell, is
buying a bindry version of Unix
Version 6—based on that it wrote a
kernel for the LsI-11/02 so that it
could execute Unix system facilities
with the binary package unchanged.

“The beginning of Idris was that
complete from-the-ground-up imple-
mentation,” he says. No doubt be-
cause of that early environment, Id-
ris was designed to work without
memory manageément. Gradually the
company started writing its own util-
ities to replace the ones that came in
the Unix system because they
wanted the utilities shaped into a
unified set. “For instance, a library
routine that would get all the com-
mand line arguments, we made that
portable to other systems; we gave
the utilities a little bit more structure
and convention in the arguments.”

Whitesmiths designed Idris to
work with real-time and embedded
systems, such as applications in-
volving multiprocessing, process
control, data acquisition, robotics,
and embedding in communication
systems.

At first, says Sartell, the vari-
ous incarnations of Idris were “repli-
cations of Unix.” As time passed,
however, the Idrises became a mix-
ture of the best features. “On the
resident level, Idrises have the same
system calls, but they've been
expanded in a way that’s useful for
real-time systems.”

IS AT&T NECESSARY?

AT&T is doing its best to cut Unix
systems everywhere to fit its pat-
tern. And in a market segment
starving for standards and common
ground, this is good business prac-
tice not only for AT&T but also for
the Unix system compatibles. Still,
not everybody is happy with the
idea of AT&T setting the standard for
what is and what is not a look-alike/
work-alike.
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Jim Isaak, director of product
management for Charles River Data
Systems, points out that System V
is very close to the /usr/group and
IEEE standards. “The differences be-
tween System V and the /usr/group
standard amount to one system call,
depending on how it’s worded,” says
Isaak. Once the IEEE standard is set,
people will be able to use that as a
base for discussion, rather than
AT&T handiwork.

“System V will be important
during the next twelve to eighteen
months, while people can point to it,”
he says. “Someone can say, ‘Ineed
that plus virtual memory’ or ‘I need
that plus continuous file manage-
ment.” People have realized the
value of multiple vendors for a stan-
dard, though, and the buying commu-
nity, particularly large corporations

—Hughes, Boeing—will realize they
should start talking in terms of ge-
neric products.”

Adds Isaak, “Once the stan-
dards are set by IEEE and
/usr/group, we can respond like any
supplier who can meet those stan-
dards. We won't have to be AT&T-
licensed anymore. We'll play both
sides of the fence until it becomes no
longer necessary to do that.”

An entirely different tack to
writing a Unix system work-alike
(and to expressing displeasure with
using AT&T as the sole touchstone
for the Unix system) is the approach
of Richard Stallman. Stallman, a
Cambridge, Mass. consultant, was
billed by Steven Levy as “the last of
the hackers” in his book Hackers. In
an extremely interesting hack, Stall-
man has become the founder and
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central coordinator of an ongoing
project called GNU, which recursively
enough stands for Gnu’s Not Unix, a
public-domain version of the Unix
system.

A public-domain Unix system?
Certainly, says Stallman. He’s look-
ing for volunteers to help write se-
lected Unix system utilities—one
person to write grep, another to
write find, another for sort, and
so on—which he and a colleague
later will smooth into a single oper-
ating system.

Ideally, hopes Stallman, his
volunteer-built Unix system will not
only be a decent work-alike but also
a tangible response to the propri-
etary urges of AT&T.

WORK-ALIKES’ FUTURE

Work-alikes or look-alikes—non-
standard versions of the Unix oper-
ating system—will require some
form of System V compatibility to
survive. Most firms realize this.
Even Bill Joy of Sun Microsystems,
flagship company for 4.2BSD,
agrees, according to Novon’s Brian
Boyle; Sun’s recently announced
product with “4.2 on the inside and
System V on the outside” would
seem to support that view.

The time of the 31 flavors of the
Unix system is over—System V is
on the ascent, work-alikes are on
the descent. But without a few look-
alikes and work-alikes, innovation
will be stifled and special needs may
be ignored. So despite the need for
standards, we shouldn’t restrict our-
selves to vanilla—there are times
when raspberry chocolate truffle is
simply the only thing that will
do. O

Vanessa Schnatmeier, a frequent contrib-
utor to UNIX /WORLD, lives in Redwood
City, Calif. Her latest work for the maga-
zine appeared in our June 1985 issue.
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Each Unix system work-alike has its own virtues.
Here’s a look at their individual capabilities,
as well as some input from their users.

BY DAVID C. KEITH
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ith the Unix operating
system rapidly gaining

strength as the multiuser
e Sy Stem of choice through-
out most of corporate America, why
would several sensibly minded cor-
porations decide to actively market
competing operating systems to es-
sentially the same end-user group?
In this article we will attempt to ex-
amine the logic behind such apparent
folly and take a brief look at some of
the competition.

Aside from the axiom that com-
petition is the American way, sev-
eral significant shortcomings in the
Unix system have presented what
may be seen as choice opportunities
for companies able to circumvent
those factors. Consider for a mo-
ment that the Unix system was ini-
tially designed by Ken Thompson of
Bell Labs in the late 1960s as an en-
vironment for computer science re-
search, and that it was later ex-
panded into an extremely powerful
programming tool.

One of the first cracks that a
few forward-thinking entrepreneurs
observed in the Unix system armor
was speed. The Unix system was
designed to support time-sharing
tasks, often resulting in extended
wait periods for processing or print-
ing, for example. And Unix time-
sharing tasks may be swapped out to
disk at any time, to the never-ending
frustration of the user. Several of the
Unix alternatives, therefore, have
made it a point to bring about
significant speed changes. Some
have even increased speed enough
to effectively support “real-time”
tasks such as robotics control, labo-
ratory instrument control, and tele-
communications control. These
faster systems permit real-time tasks
to maintain control of the central
processing unit (CPU) until it finishes
the current process or until a higher-
priority real-time task is activated.
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Another major drawback of the
Unix system, from a fiscal point of
view, is its high hardware over-
head. Usually at least 256K-bytes of
random-access memory (RAM) is re-
quired just for the operating system,
and the complete system may take
up most of a 10 Mbyte hard disk.
Granted, the Unix system does a lot
with its extensive utilities, but sev-
eral of the major Unix system com-
petitors feel that, by significantly
reducing the required system hard-
ware overhead, costs can be brought
down and the market expanded.
Another important fiscal con-
sideration is the high cost of a Unix
system license. Granted AT&T has
grabbed the bull by the horns and
reduced some costs. However, for
many big systems users, the cost of
a Unix system license and the
threat/possibility of dealing with the
giant AT&T are encouraging them to
opt for a less expensive alternative
—thus providing yet another win-
dow of opportunity for competing
operating system developers.
Another hardware limitation
imposed by the complexity of the
Unix system’s multiuser capabilities
is its requirement for a sophisticated
memory management unit (MMU). In
many instances this is an unneces-
sary expense for users with com-
pletely debugged programs and not
needing the added security an MMU
provides. Several AT&T competitors
discussed in this article have chosen
to make their operating systems
available to run on computer sys-
tems either with or without MMUS.

THE COMPETITION

The following is a brief look at some
of the AT&T competitors who offer
Unix system work-alikes or whose
products have actually been devel-
oped from the ground up to be Unix
system compatible (or Unix sys-
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tem clones, if we may borrow a
phrase). The accompanying chart
provides a brief overview of some of
the offerings’ general features and
capabilities.

A detailed look at all the avail-
able utilities offered by each of the
competitors is beyond the scope of
this article, but you can assume, un-
less it is otherwise indicated, that
each of the companies provides pow-
erful, versatile products. Generally,
the work-alike makers will not offer
as many utilities, or “bells and whis-
tles,” as the Unix system. In some
instances, the competitors have sim-
ply recompiled various Unix system
utilities and applications to run under
their operating system. In each case,
however, these companies have
sought to gdin some competitive
edge over the Unix system, be it
price, lower hardware overhead,
user friendliness, or speed.

COHERENT

The Mark Williams Company devel-
oped its Coherent operating system
independently of Bell Labs, yet has
strived to maintain the highest possi-
ble level of compatibility with Unix
Version 7. The advantages that Mark

A Coherent user can be
a full-power player in
the Unix system game
without selling his shirt.

Williams Company claims for its
operating system include a smaller
code size, speed improvement,
stability, and a much lower cost. For
$495 (and with no hidden costs) the
user can be a full-power player in the
Unix system game without selling
his shirt to enter the field.

Ralph Phraner, a user of Coher-
ent, feels that “the basic advantage
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of Coherent is that you get most of
the functionality of the Unix system
without having to deal with Bell
Labs.” He doesn’t see Coherent as
having any particular features be-
yond those of the Unix system. Co-
herent stays as close to the Unix
system design as possible. Even the
commands are the same wherever
appropriate.

Coherent does save some
space over its big brother, however,
because the total system, including
utilities, takes up only 2-Mbytes of
hard-disk space. The Mark Williams
Company also claims its operating
system comfortably handles more
users on any given hardware.

IDRIS

Whitesmiths Ltd. has developed an
operating system, Idris, that will run
on smaller machines without an
MMU, even though the system still
supports one. Because Whitesmiths
offers device driver sources (in C),
and because special capabilities
within the core operations of the Id-
ris’ operation system, users can eas-
ily configure device drivers to their
own hardware. One of Idris’ stron-
gest advantages over the Unix sys-
tem, however, is what Whitesmiths
calls its “Hybrid” scheduler, which
provides the benefits of event-and-
priority-driven schedulers. By es-
tablishing a priority between pro-
cess’ priority and the time quantum
(time period) to which it is allocated,
Idris can adjust priorities as these
time quantums expire. A built-in
mechanism ensures a kind of “fair-
ness” relative to how long a given
job must wait in order to run.
According to user John Latham,
Idris is a Unix system rewrite from
the ground up, but is a bit better and
has few crashes. He also raves
about Whitesmiths’ C compiler and
its excellent company support. He
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A GUIDE TO UNIX SYSTEM WORK-ALIKES

OPERATING | COMPANY BINARY | MINIMUM HARDWARE | SPELLING ELECTRONIC | ON-LINE
SYSTEM ADDRESS/PHONE LICENSE | REQUIREMENT DICTIONARY | MAIL COMMUNICATION
Coherent Mark Williams Company $495 256K RAM Not included Included Included
1430 W. Wrightwood Ave. 5-10 Mbyte hard
Chicago, IL 60614 disk drive
312/472-6659
Idris Whitesmiths Ltd. $1000- 128K RAM Not included Included Included
97 Lowell Rd. $2500 hard disk drive (system users
Concord, MA 01742 only)
617/369-8499
0S-9 Microware Systems Corp. $250— 16K RAM; 24K ROM Not included Not included Optional $85
5835 Grand Ave. $300 no disks required
Des Moines, 1A 50312 (not terminal
515/224-1929 independent)
QNX Quantum Software Systems $450 68-192K RAM 215 Optional $235 Optional — Included/
215 Stafford Rd., floppy disk drive 55,000 $195 conferencing
Suite 105 PC-AT or work-alike words QCHAT—$125
Napean, Ont. Canada K2H 9C1
613/726-1893
QUNIX Computer Systems $2000 ¥2-1IM RAM Not included Optional Optional,
26401 Harper 10 Mbyte hard cost not cost is system
St. Clair Shores, MI 48081 disk drive available dependent
313/779-8709
REGULUS Alcyon Corporation $70-600 256-512K RAM Optional $700 Included Included
8716 Production Ave. $2000- 5 Mbyte hard disk 25,000 words
San Diego, CA 92121 1 drive clock or timer
619/578-0860
S1 Multisolutions, Inc. $400- CPU Not included Included Included
123 Franklin Corner Rd., $1100 floppy disk drive
#207, (or ROMable)
Laurenceville, NJ 08648
609/896-4100
uNETix Lantech Systems, Inc. $99.95 329K RAM Not included Not included Optional
9635 Wendell Rd. 2 floppy disk drives PowerLink $150
Dallas, TX 75243 IBM-PC or
214/340-4932 compatible
UniFlex Technical Systems Consultants | $600 512K RAM/MMU Not included Included Included
111 Providence Rd. hard disk drive
Chapel Hill, NC 27514 (ROMable)
919/493-1451
Unos Charles River Data Systems $1500 512K RAM Not included Included Included
983 Concord St. 10 Mbyte hard disk
Framingham, MA 01701 drive
617/626-1000 32-bit CPU
Z-System Echelon Inc. Free— 64K RAM Optional $150 Optional — Optional free
10925 Stonebrook Dr. $128 500K floppy 45,000 words $99

Los Altos Hills, CA 94022
415/941-2219

(no multiuser/
multitasking)
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ACTIVITY ON-LINE LANGUAGES/ BIT-MAPPED VIRTUAL CPU . JAN 1, 1985 | TEXT TEXT PRINT
CALENDAR | MANUAL COMPILERS GRAPHICS MEMORY SUPPORT INSTALLED | EDITOR FORMATTING
SUPPORTED TYPE-
SETTING
Included Optional C, PASCAL, MWC86 | Included on Not included | 8088, 8086, Not released | Included (me Included
Free new Commodore PDP-11, &elle)/ (nroff)
C900 Version 68000, included
78000
Not included | Not included | C, PASCAL Not included Included 8086, 68000 | app. 2500 Included / Included
PDP-11, included
VAX-11
Not included | Not included | C, BASIC, PASCAL, Not included Not included | 6809, 68008 >200,000 Included Not included
FORTRAN, assembler 63000, (screen &
68010 line) /
not included
Not included | Not included | C, BASIC, PASCAL, Included— Not included | 8088, 8086, >(12,000 Included Optional—
DIBOL, COBOL, graphics 80186, 8087 (screen / $250
(soon) libraries 80286 not included
80287
Not included | Not included | C, FORTRAN, BASIC | Included— Optional cost | 8086, 80186 | Not released | Included / Included
is hardware | 80286, included
dependent 680XX
Not included | Included C, FORTRAN, Optional— Not included | 68000, >3000 ed included Included
PASCAL, COBOL, $900 68010, vi optional /
BASIC, DIBOL, 68020 not included
assembler (in 3Q85) )
Not included | Help files C, PASCAL, Included Included 8086, 80186 | Not released | Included / Not included
FORTRAN, SL hardware 80286, not included
dependent 68000,
68010
Not included | Not included | Lattice C—$200, Not included Not included | 8088, 8086, >80 ed included Not included
future option Assembler—$50 (future 80186, vi optional /
option) 80286 not included
Included Help files C, FORTRAN, BASIC, | Optional— Included 6809, 20,001 Included / Optional—
COBOL cost is w/68010, 680XX not included $200
hardware 68012, & Series
dependent 68020
Not included | Included C, BASIC, FORTRAN, | Not included Not included | 68000 >20,000 Included Included
COBOL, PASCAL Universe 68 (screen) /
& 2400, not included
’ Datapoint
Not included | Included C, BASIC, PASCAL, Not included Not included | Z80, 8080 app. 40,000 Optional Not included
460K assembler HD64180 $29-$249 /
menu driven not included
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MCBA

introduces
shrink-to-fit

tand sequence a user
‘needs for his or her
business.

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

And MCBA software

now runs in RM/COS®
PC-DOS, UNIX™
and UNIX look-alike
environments.
In other words,
we've tailor-made our

newest software to fit
micros — as comfortably
as it fits user needs.

So whether you're a
dealer or a user, find out
about it. Call us now at
(818) 957-2900.

Shrink-to-fit software.
For growing businesses.

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

Down to micro size.

We've taken the impressive power
of minicomputer software and made it
available for micros. Right now.

Alter the fit? Absolutely.

Alter the functionality, modularity
and capability? Not one bit. .. so to speak.

This new line of serious micro-
computer software is by far the most com-
prehensive, well-tested and sophisticated
in the industry today. By whose standards?
Thousands of MCBA users who rank it the best

in the business.

MCBA's library of 16 inte-
grated manufacturing, distribution
and accounting packages can be
installed in whatever combination

Minicomputer Software for Micros.

2441 Honolulu Avenue, Montrose, California 91020

Also for DEC, Wang, HP, T1, and Perkin-Elmer minis.

MUBA ix i repistered trademark of MCBA, Ine. UNIX s trademark of AT& T KM/COS is it registered trademark of Ryan-McFarland Corp.

Please circle Ad No. 94 on inquiry card.
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maintains that Idris is “the best Unix
[-like] system around, but it needs
some additional utilities.” Latham
has found that Idris can support
three or four users without slowing a

Idris is a Unix system
re-write from the
ground up.

68000, unless there are large back-
ground processes. Apparently, a
real-time version of Idris is in the
works.

0S-9

The advantages of Microware Sys-
tems’ 0s-9 Unix-like product include
very low hardware overhead (64K-
byte RAM and no disks needed if sys-
tem is RoMed), real-time capabili-
ties, greater speed, a “crash-proof”
file system, and a modular design
concept that affords easy custom-
izing. Libraries of program modules
link together easily to form a com-
plex system, and read-only memory
(RoM) modules may be replaced on
the fly with RAM for a particular appli-
cation. The real-time capabilities and
modularity lend themselves to man-
ufacturing and laboratory control
processes. Peter Dibble, a com-
puter industry writer, feels that
“0s-9 has the important parts of the
Unix system.” He cautions that 0S-9
is not nearly as powerful as the Unix
system because 0s-9 was originally
designed for 64K-byte systems. It
also suffers from less powerful C
shells, no wild cards, and no job con-
trol. It is faster than most, but the
input/output (1/0) is not so fast.
For those who require a com-
pact, inexpensive, ROMable system
that has proved itself to be reliable
and easy to configure, 0$-9 might be
worth consideration. But don’t ex-
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pect anywhere near the “horse-
power” of the Unix system.

QNX

Speed is again the big plus with the
QNX operating system from Quan-
tum Software Systems of Canada.
The firm claims that QNX is 25 times
faster than the Unix system and 18
times faster than Xenix, although it
is still written in C. QNX is also Sys-
tem V and conforms to the Decem-
ber 1984 user group standards.
There are fewer hardware overhead
requirements, and a hard disk is not
required. With this added speed,
real-time processing becomes prac-
tical (robotics process control, point-
of-sale processing, and other high-
speed operations).

QNX user Gunner Hansen (of
Control Data) sees the system as an
inexpensive, versatile entry into the
Unix world. He has found it to be a
fast real-time system with very low
overhead. In his application there
are nine automatic medical testing
instruments running in a real-time
environment.

QUNIX

You sometimes discover a company
with no sense whatever of the value
of public relations. Computer Sys-
tems first ignored our short ques-
tionnaire and then, when we called,
gave our diligent writer a less than
enthusiastic reception. After four
calls, we were able to scrape to-
gether the minimal information for
our comparison sidebar, but the firm
provided no user contact and only
the absolute minimum information
about the benefits of its system.
Those benefits follow (and we quote
the company’s spokesman, Mr.
Wyrod, in full): “It is less expensive
than Unix, expandable, has real-time
capabilities, and is easier to use.”

SVS
Pascal

The SVS Pascal language is
now available on an
expanded family of CPUs. It
fully supports:

¢ Ansi Standard

MC68000

 |EEE Floating Point, both
Single and Double Precision
e Full Featured with
most UCSD Extensions
* Interlinkable with SVS “C”
and SVS FORTRAN
* Symbolic Debugger

NS32000

¢ Optimizing Code
Generation
* High Speed Compilation
» System Programming and
Very Large Applications
* Modular Programming
* Secure Separate Compilation

MC68020

* Complete User
Documentation
» Available since 1980 .

SVS has been a aJ
OEM supplier of ¢

Please circle Ad No. 123 on inquiry card.
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ontmuum.

The complete
UNIX resource.

Lachman Associates,
Inc. is a custom systems
software consulting firm,
providing complete
software development
services for hire.

LAI consultants bring
together several hundred
man-years of experience
to meet programming
needs in any software
environment.

Connecting
experience and
performance.

Our expertise spansthe
major microprocessor,
minicomputer and main-
frame operating systems.
LAI has been instrumental system ® local area

in a number of UNIX networks using Ethernet
ports, as well as major and TCP/IP @ inter-
projects involving: netting SNA and non-IBM
® high-reliability operating hosts ® distributed file
systems development system research

® ;3 distributed transaction ® a terminal front-end
processing system processor

® development of a new ® device drivers .
® relational
database . L

UNIX-like operating

=
Z
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p=
73
Q
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=

4

Corporate Offices

systems ® compilers

® advanced debuggers

® comprehensive support
for UTS @ enhanced
features for MVS and JES
® 2 multi-processor archi-
tecture evaluation ® system

networking system

® advanced graphics soft-
ware. Our related services
include market studies,
product analysis, custom-
ized technical training,
documentation and soft-
ware research and
development.

Flexible,
reliable and
available.

The depth and expertise
LAI has gained from these
varied projects works for
you in many ways. Our
knowledgeable consultants
provide complete project
design and development,
from initial analysis
through coding to complete
documentation, using our
own technical supervision.
We can also work to sup-
plement your staff under
your management, with
focused experience that
delivers from day one.

ONIAOD

LAI commitment . . .
experience that gets results,
continuously.

performance
measurements
® development

of a heterogenous
See us at UnixExpo

Booth No. 126.

645 Blackhawk Drive ® Westmont, IL 60559

UNIX is a trademark of AT&T Bell Laboratories. 312 986 8840

UTS is a trademark of Amdahl Corporation.

e .Associates, Inc.%/v I”M&Q

Outside Illinois: 1-800-L+A-1*U-N+[-X

Chicago Columbus
Denver New Jersey
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REGULUS

Although Alycon’s powerful Regulus
operating system does not offer
significant hardware overhead ad-
vantages compared to the com-
petition, the company does stress

One of the first cracks in
the Unix system armor
was speed.

the system’s Unix system com-
patibility and Regulus’ real-time ca-
pabilities. Any C program designed
to execute under the Unix system
will purportedly run under Regulus
after it has been recompiled with the
Regulus C68 compiler. By designing
its operating system specifically for
the 68000 cpu family, Alcyon claims
several speed and 1/0 advantages
over the Unix system. With Regu-
lus, real-time tasks are locked into
RAM, and their priorities remain
static for the lifetime of the task.
With Unix system time-sharing, by
contrast, processes may be swapped
out to disk at any time. This method
of locking real-time processes in RAM
is shared by some other operating
systems in this survey. The Regulus
code may also be compressed con-
siderably for dedicated applications
and placed in ROM. The minimum
Regulus kernel is about 70K bytes.
A dedicated system in ROM, there-
fore, might require as little as 128K
bytes of ROM. You can also use Reg-
ulus with either MMU or non-MMU
computers, although multiple pro-
grammers running new programs
with bugs should not use non-MMU
machines.

Regular user Bill Gage, finds
some criticism with Regulus because
the documentation is minimal (from a
user’s point of view) and because the
utility Unix commands are just as
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cryptic as those Unix operating sys-
tems. However, he still finds Regu-
lus fairly easy to understand and to
work with. His wish list for expan-
sion of Regulus’ capabilities would
include support of 64-bit floating
point variables and Unix System V
compatibility (Regulus is currently
compatible with Unix system
Version 6, 7, and System III).

ST

This product is one of those that
claims to “do everything for every-
one on any machine,” with little or
no facts to back it up. Although Multi
Solutions Inc., the makers of S1, still
are not able to give us figures as to
number of users or the name of a
specific user, the impression we
gained was that Sl is finally about to
be delivered and that a number of
contracts have been signed with
major OEM (original equipment man-
ufacturer) firms. Multi Solutions
spokesperson  Patty = McMahon
claimed S1 would actually be out on
the market by early June.

The system’s claimed advan-
tages over the Unix system are that
it is smaller, ROMable, more func-
tional, more flexible, has a faster
file system, record files, multipro-
cessor capability, windowing and bit-
mapped displays, dynamic resource

S1 claims to “do
everything for
everyone on any
machine.”

allocation, user-friendly (less cryp-
tic) commands, modularity for easy
reconfiguration, a high level of
portability, better networking, in-
dexed files, real-time capability, and
record locking. Multi Solutions
claims S1 contains a number of fea-

SVS
| BASIC-PLUS

The SVS BASIC-PLUS language
is now available on an
expanded family of CPUs. It
fully supports:

* DEC BASIC-PLUS Dialect

MC68000

* Integer, String and IEEE
Double Precision VVariables
¢ \Vector and Matrix
Arithmetic
 String Arithmetic
* Extended I/O, including
Print Using, Get and Put
¢ Multi-lined Functions
¢ Renumber, Trace, and
Chain Commands

NS32000

» \lery Fast Interpreter and
Source Code Protection using
quasi-compiled internal form

* Interactive

MC68020

* Complete User
Documentation
+ Avallable since 1982

SIS

Sllicon Valley Software, Inc

|| 10011 N. Foothill Blvd., Suite 111
Cupq{artlno, CA 95014
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MANY UNIX-BASED SYSTEMS
ONE UNIX TRAINING COMPANY

The Computer Technology Group provides the UNIX training solution.
Training to fit the complexities of your UNIX-based system.
Three factors make the Computer Technology Group the experts in UNIX and ‘C’
language training:
* Experience, through training thousands of students worldwide in live seminars,
with thousands more using our video training at their own locations.
* Extensive Curricula Supporting All UNIX Versions, creating a client base of
manufacturers, software 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.

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 lllinois

™ UNIX is a trademark of Bell Laboratories.

COMPUTER
TECHNOLOGY
GROUP

Telemedia, Inc.
310 S. Michigan Ave., Chicago, IL 60604
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tures not supported by the Unix sys-
tem, and it runs on a wide variety of
machines. Hopefully, by the time
this article is published, users will be
able to spend some time with the
final, shipped S1 product to decide
for themselves.

In the meantime, given the ex-
cessive hype and lack of marketing
support and application software,
the jury is still out on this one.

uNETix

And now for something a little differ-
ent. How about the prospect of get-
ting into the Unix system market
with a versatile little operating sys-
tem that will even run on an 8088
and costs only $99.95—including a
windowing environment that will run
up to ten simultaneous foreground
applications and a PC-DOS emulator to
allow execution of most popular
PC-DOS applications. With a minimum
of 32K-byte RAM on a two floppy disk
drive IBM-PC, you can be off and run-
ning and learning about Unix-type
systems, with their nice shell scripts
and other goodies. For OEMs and
VARs (value-added retailers) uNETIx
promises a low-cost, high-perfor-
mance, sophisticated applications
environment that will not plunge a
budding firm into Chapter 11. This
should be the ideal tool for edu-
cational institutions on a low budget
that wish to provide instruction on
how the Unix operating system
works. Lantech Systems even offers
a PC-DOs-compatible C compiler.
Lantech Systems provided us
with a most interesting user contact.
Durk Pearson is the co-author of a
national best seller on health and
longevity, and he has been the most
frequent guest on the Merv Griffin
show because of his wide-ranging
knowledge about so many inter-
esting topics. What we have here is
a certified genius, a ‘“computer
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techie.” Durk feels that the high
points of uNETix a powerful net-
working system, much lower hard-
ware overhead, and very low cost.
“uNETIx provides the first rational
(read ‘cheap’) approach to net-
working.” His company is using
UNETIX as part of an artificial intel-
ligence system for health profession-
als. Changes he feels would make
the system ideal are TAR com-
patibility and the development of a
RAM disk driver.

UniFLEX

Rather than write its UniFlex oper-
ating system in C, Technical Sys-
tems Consultants has chosen to take
advantage of the increased speed
and more compact code provided
through the use of assembly lan-
guage. The company claims that the
system provides 1 1/2 to 5 times the
performance of the Unix system. Its
kernel takes up only from 38K bytes
to 50K bytes, and requires only 1
Mbyte of disk storage. Claimed ad-
vantages include multiprocessor ca-
pabilities, C source level com-
patibility with the Unix system,
user-friendly (understandable) com-
mands, easy end-user configuration
to support special devices, 1 Gbyte
maximum file size, 8 Gbyte max-
imum disk capacity, locking tasks in
main memory for real-time pro-
cesses, device-independent  1/0
ability for users to share programs in
memory, record locking, and a
greater number of users on any
given hardware than the Unix sys-
tem (or more efficient use by the
same number of users). '

UniFlex features recognizable
command names that permit system
usage by less sophisticated users.
The company also claims that there
are a large number of available appli-
cations programs written by third
parties running on UniFlex.

*

\)"A Y o

The SVS “C” language is now
available on an expanded
family of CPUs. It fully
supports:

» Common “C” dialects

MC68000

¢ Ideal for Applications
Development and Rehosting
Programs for improved
Efficiency
* Emphasis on Floating Point
* Single Precision Option
* Integrated Hardware
Floating
Point Interfaces:
MC68881, SKY, NS32081
¢ Interlinkable with
SVS Pascal
and SVS FORTRAN
¢ Symbolic Debugger

NS32000

» Optimizing Code
Generation
¢ High Speed Compilation,
No Assembler Passes
* Free of AT&T Licensing

MC68020

» Complete User
Documentation
: ".'Avallable since 1982
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Randy Lewis of Federal Ex-
press has had no problems at all with
UniFlex and sees it as a particularly
fast system with very little hardware
overhead. In his operation—sorting
packages at the main Federal Ex-
press hub location—he has found
that UniFlex provides almost real-
time throughput. “It is the fastest,
cleanest, most user-friendly Unix
work-alike I have ever seen,” Lewis
said. He has found it extremely
configurable, with a fast and excel-
lent C compiler.

UNOS

Charles River Data Systems has an
interesting marketing approach. It

sells both UN/System V, which is de-
rived from AT&T Unix System V, and
its own Unos operating system,
which the firm calls “Unix-inspired.”
Officials feel that Unos has some dis-
tinct advantages over the Unix sys-
tem, but they are obviously hedging
their bets. For multitasking, real-
time projects, Unos provides a pro-
cess synchronization mechanism
called “Eventcounts.” In addition to
real-time facilities, Unos provides
IS0 standard networking and a
claimed high level of reliability.
Unos is not as hardware effi-
cient as several of the other com-
petitors listed in this comparison,
but it perhaps offers a richer variety
of utilities than most. Bob Russ of

UNIX/C

TEKMARK is the foremost con-

sulting firm specializing in UNIX/C
work. We welcome employees, con-
tractors and direct contracts. If you
have one or more years of experience
with UNIX or ‘C’ language, we would
like to speak to you. Please call or send
resume to Personnel Director.

Y COMPUTER SERVICES, INC.
37 East 29th Street/New York, NY 10016

(212) 686-9360 New York, NY
(201) 886-2821 Fort Lee, New Jersey

"UNIX is a trademark of AT&T. UNIX/WORLD is not affiliated with AT&T.
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Unity Systems says that Unos is
very versatile, although there is a
fairly lengthy learning curve before
the system can be fully utilized. He
feels that Unos’ strong point is
reliability. “It is a steady work-
horse,” he said. The Unity Systems
office uses it 24 hours a day and 7
days a week. He would suggest that
Unos is all you need, except perhaps
for a few missing utilities. He is gen-
erally very happy with the system.

Z-System

Although its Z-System is not a
multiuser, multitasking operating
system like the others in this article,
Echelon has approached business
computing with a different perspec-
tive—one that is shared by a lot of
computer pioneers, by the way.
Consider for a moment that there
are an awful lot of very adequate
8-bit computers out there with tons
of software available. What if a com-
pany should provide most of the fea-
tures and utilities of the Unix system
to this wide group of users and could
solve the multiuser problem for of-
fices with sophisticated networking
in which users could have their own
files and programs and could share
the files of any other user on the
system? This system would run all
available CP/M programs right out of
the box, but in a greatly improved
environment, with most of the shells
and bells and whistles available to
the Unix power user. One of the big-
gest benefits of this arrangement is a
low equipment cost: You can buy a
good Z80 computer for several hun-
dred dollars.

With over 40,000 users out
there, Echelon must be doing some-
thing right. Benefits of the Z-System
include increased speed over Cp/M
(and even over MS-DOS in many
cases), easy menu generation, low
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COHERENT" IS SUPERIOR T( UNIX
AND IT’S AVAILABLE TODAY
ON THE IBM PC.

operating system, like UNIX, and ported it to the PC. We

wrote COHERENT ourselves. We were able to bring UNIX
capability to the PC with the PC in mind, making|it the most
efficient personal computer work station available at an
unbelievable price.

Mark Williams Company hasn't just taken a miniromputer

For the first time you get a multi-user, multitasking operating
system on your IBM PC. Because COHERENT is UNIX-

compatible, UNIX software will run on the PC under
COHERENT.

The software system includes a C-compiler and over 100 utili-
ties, all for $500. Similar environments cost thousands more.

COHERENT on the IBM PC requires a hard disk and 256K
memory. It’s available on the IBM X'T, and Tecmar, Davong
and Corvus hard disks.

Available now. For additional information, call or writ

o

Mark Williams Company
1430 West Wrightwood, Chicago, Illinois 60614
312/472-6659

Mark
m Williams
Company

COHERENT is a trademark of Mark Williams Company.
*UNIX is as trademark of Bell Laboratories.
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“CrystalWriter....
was the best and most logical
choice forus.’......

“Thank goodness we placed the order!
We are all very impressed with the
product. We were thrilled when we dis-
covered how easy it was, yet it had all the
functions we needed and didn't insult our
experienced word processor operators.”

CrystalWriter word processing takes
unsurpassed advantage of UNIX!" It's
faster and it's easier to use, and it's per-

System Administration

Health Science Center

University of Texas
fectly at home in the multi-user environ-
ment.In fact, Syntactics'newest product,
the Crystal™ Document Management System,
is designed to integrate UNIX word
processing into office automation sys-
tems of tomorrow.

CrystalWriter is the next generation of
UNIX word processing software.

“The first software to go through ATET's
certification testing in just one pass!”

ATET Information Systems
Distributor and Publisher of CrystalWriter

“A truly superior package”
UNIX/WORLD Magazine

When it comes to UNIX word processing
software, make the same choice AT&T,
UNIX/WORLD Magazine, and the
University of Texas made.

For more information on CrystalWriter,
call (408) 727-6400 (within California);
(800) 626-6400 (outside California); or
write: Syntactics Corporation
3333 Bowers Avenue, Suite 145
Santa Clara, CA 95054.

stalWriter

The Word Processor of Choice for UNIX"

SYNTACTICS?

See us at Unix Expo Booth 127

V4

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

—CrystalWriter and SYNTACTICS are registered trademarks of

SYNTACTICS Corporation.
~Crystal is a trademark of SYNTACTICS Corporation.

CrystalWriter is now available on the ATET UNIX PC 7300, 3B2, 3B5, 3B20; DEC VAX 750 & 780; NCR Tower; Plexus;

Sun and many more.(The preceding are trademarked names.)
Please circle Ad No. 39 on inquiry card.
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hardware overhead, full high-per-
formance facilities, multiple hier-
archy directories, shells, command
file search paths, two-level pass-
word security, dynamically-loaded
command sets, fast keyboard re-
sponse, easy creation of turnkey
user interfaces, and very flexible
batch-command processing.

CONCLUSIONS

There is much more to be said for
most of the Unix work-alike oper-
ating systems we have briefly looked
at. In most cases, the systems are

Work-alikes could make
a significant dent in
AT&T’S armor.

available at considerably less cost
than the Unix system, are usually
faster, and often provide a few useful
features neglected by AT&T’s prod-
uct. However, the road will not be
an easy one now that AT&T is charg-
ing into the fray at full steam. But
with the perceived advantages of-
fered by some of the competitors,
and assuming effective marketing
and wooing of OEMS, several of these
companies should be able to make a
significant dent in AT&T’s armor. The
Unix system may in fact become the
standard, but that need not eliminate
a substantial market for work-alikes
that provide both compatibility and
distinct advantages for the end-user
and developer alike. O

David Keith has been working as a free-
lance computer journalist and market re-
searcher for the past two years. Prior to
that, he worked as an editor of a radio
science and health newsletter.

A—

MINI|
BOX

e
Minibox— N
Heurikon’s new multi-
user, multitasking work- %, g
station—puts the power of ’)twhe MC 68000/68010 microprocessor
(8 or 10 Mhz) and the flexibility of UNIX all in 1.5 square feet of desk
space. Designed with the OEM in mind, Minibox gives you these
features and capabilities you've been searching for: Electronic mail
* Interprocess communications (IPC) ¢ Fully integrated streaming tape
drive, up to 280 MB of Winchester storage * 1 MB floppy drive  UNIX
System V or Il  Ethernet (TCP/IP) for fast expansion and networking
¢ Floating Point Processor ® CPM Shell for CP/M-to-UNIX link ¢ Hotline
customer support.

UNIX 1s a trademark of Bell Telephone. Unity
1s a trademark of Unity. Ethernet is a trademark of
Xerox Corp. Minibox is a trademark of Heurikon Corp

0
Telex

1-800-356-9602

Please circle Ad No. 90 on inquiry card.
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the Unix system, it’s a
whole new ball game, with
s €W rUles, new players, and

GETTING STARTED: @ new chance to win (and win BIG!).

But what are the new rules and how
do you get into the game?
—— he The first, most astonishing new
rule is this: Choose your hardware
St last!
e RULES Traditionally, people have se-
il o lected a brand of equipment as a first

f step, and then designed their entire

EOEAS FE ATURE omputer.s Ml becaqs’e of

dOHS Yoog
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system around that one machine.
This is still possible in the Unix sys-

tem environment, but it is both un-
I HE necessary and inefficient.

It is unnecessary because of the

ease of moving programs from one

l INI g Unix computer to another, and it is

inefficient because there are always

two steps in a computer installation:

S i S I EM Get some hardware, and get some
software.

In the old world, it was essen-

AME tial to choose hardware first because

all software was so closely tied to a

particular brand or model of equip-

ment. This meant that programming

BY NEAL NELSON could not begin until the hardware
choice had been cast in stone, and
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CONCENTRIC
AoSOCTATES IiGE

v DONE
PRODUCE TRAINING.

We Produce Shell Programmers, C Programmers, Ada Program-
mers, System Administrators, Kernel Hackers, Doc Preppies,
and Project Managers.

* We will work with you to find out what your people need to know.

* At no charge, we will propose a curriculum tailored so that your people
are immediately productive.

* Our instructors will deliver the courses or you can license the courses

and well teach your teachers.
Please circle Ad No. 15 on inquiry card.

WE ARE ALSO COMMITTED TO BRING TO
MARKET A LINE OF SOFTWARE T@LS
TARGETED AT PROGRAMMER PRODUCTIVITY.

The first of these products is:

shacc—the shell accelerator—is a compiler for the Bourne shell. It translates Bourne shell pro-
grams into C and then invokes the C compiler to produce an “a.out” file. The C code that
is generated is well-structured and very readable, so it can be further optimized by hand if
you like.

shacc allows you to write production code in'the Bourne shell: Do the fast prototyping in shell
and then shacc it and ship it.

Call us for information about our on-line demonstration. SI_]A(I: [Jl)
shace CONCENTRIC )
LAl ASSOCIATES,INE.

Concentric Associates

For further information on our Educational Services or shacc, call or write:
Linda Cranston/ Concentric Associates, Inc/ One Harmon Plaza/ Secaucus, NJ 07094
201-866-2880

Please circle Ad No. 5 on inquiry card.
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once someone made a hardware
choice, it would stand for years. The
selection process thus became truly
heart wrenching, with people fearing
for their careers in case they erred
in hardware selection.

With all this responsibility, peo-
ple took a long time to choose hard-
ware, and since programming had to
wait until hardware was chosen, the
whole process could drag on and on.

In the Unix system envi-
ronment, this has changed. The
Unix system machines are very
similar, so it is easier to make valid
comparisons during the hardware
selection process. The user can
quickly compare cost, maintenance,
capacity, and speed on a true “apples
to apples” basis. This removes a
great deal of stress from the process
because the user can easily correct
an error in machine selection by
switching to one of the other 80
brands of Unix-based computers.

In addition, the user can design,
write, and even test the software in
actual user sites before making the
final hardware decision.

Users can easily attain these
benefits if they exercise care in
choosing languages, databases, and
programming techniques. Under the
Unix system, complete application li-
braries (consisting of over a hundred
programs) have been moved from
one brand of equipment to another in
a single day.

The second new rule is this:
Pick two, not one. In the old days
when you chose a hardware vendor,
you became HIS customer (some-
times in more ways than one). But
today, the Unix system offers soft-
ware portability that allows you to
be independent of the hardware
vendor. And there is no better way
to emphasize your independence
than by choosing two vendors.

This comment will apply only to
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larger organizations that might be in-
stalling multiple computers at local
or regional sites. If these customers
choose to install at least one site
' with a “nonstandard” brand name,
they can reap big rewards.
‘ A decision to keep the applica-
tions running on two brands of
- equipment completely changes the
relationship with both of the equip-
'ment manufacturers. The vendor
| sales representatives are constantly
aware that each time a machine is
|installed, it is just as easy for you to
 dial the other company and place the
‘order with the competition. This
provides a real incentive for an
equipment manufacturer to con-
tinually provide a high level of sup-
port and the lowest possible prices.
‘ Some non-Unix system readers
might assume that it would be diffi-
cult to maintain a software system
on two brands of equipment simul-
taneously, but it is actually fairly
easy if you know what techniques
to use. Some of the software
houses offering database and word-
‘processing packages now maintain
their code on over 40 different
‘brands without undue hardship.

I recommend to all of my larger
customers that they choose one
“big-name” vendor (such as an AT&T,
DEC, or NCR) and one smaller vendor

(such as an Altos, Plexus, or Pyr-
amid). These smaller vendors offer
some very powerful machines at
prices that will give a big-name sales
representative a mega-migraine
headache.

A truly diabolical sequence
might be the following:

(one) Develop a major por-
tion of the application in the C pro-
gramming language under Xenix on
an Altos 986T-80. (Altos offers nine
ports, 1024K bytes of memory, 80
Mbytes of disk, a streaming tape
drive that puts over 60 Mbytes on a
single tape cartridge, plus the Xenix
run-time software for a list price of
$14,695. Substantial volume and
dealer discounts are available.)

(two) Invite the sales represen-
tatives from the major computer
vendors and show them the sample
programs. Explain that the code is
written in C under Xenix (a form of
the Unix system) and that you in-
tend to test all machines by running
your code under simulated user
conditions.

(three) Mcntion the specifica-
tions and price of the Altos.

(four) Offer them some Ex-
cedrin or Alka Selzer as appropriate.

You actually have a very good
reason to select two vendors. For
years the choice in data processing
has been reduced to price versus
security, with the smaller manu-
facturers offering lower prices and
the larger manufacturers offering
relatively high security and stability.
The standard and portable software
under Unix allows major customers
to have both,by selecting two ven-
dors and then dividing the purchases
between the two.

Under these circumstances,
even the smaller single-machine cus-
tomers will benefit because all ven-
dors will reduce prices and improve
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services as the best way to retain or
attract customers.

The third new rule: Indepen-
dence means self-reliance.

In the old days, the computer
vendor would supply all compo-
nents, including terminals, printers,
and modems. If you asked, “Which
terminal, printer, or modem?” the
salesperson would always answer,
“Our terminal, printer, or modem!”
The Unix system is very flexible,
and most of the Unix system com-
puter manufacturers focus on offer-
ing the best possible central pro-
cessing unit. So if you ask the same
question of the salesperson for a
Unix system computer, the reply
will most likely be, “Almost any ter-
minal, printer, or modem.”

This freedom to choose can be
quite a shock to someone who has
spent years having the salesperson
dictate exactly what had to be
bought (down to the last cable). Cus-
tomers accustomed to this type of
“support” will find the Unix system
vendors generally unable or unwill-
ing to provide these specifications.
Because all customers don’t have
the time or desire to research each
of these technical questions, inde-
pendent system-integration consul-
tants are stepping in to provide this
type of technical support. The word
independent has more than one
meaning in this context because the
consultants are not tied to any par-
ticular brand of computer. They can
be truly independent in their recom-
mendations for computers, termi-
nals, printers, or any other required
devices.

Another area where self-
reliance becomes significant is train-
ing and support. It is not possible in
the Unix world to ship some hayseed
off to school with a note that reads,
“Teach him what he needs to know.”
Programmer support in the Unix
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system environment is provided pri-
marily by other Unix system users
(sometimes through user groups)
and by independent programmers
and consultants.

There are, however, four abso-
lutely essential elements that must
be available to every programmer
expected to be productive in the
Unix environment.

(one) A copy of the Bell Labora-
tories Unix reference manual. This
thick book (approximately 2 inches)
is divided into sections (I, II, III, and
so on), with each section alphabet-
ically arranged. A copy of this is
usually shipped with every Unix

system-based computer as part of
the documentation for the compilers
and utilities. At first glance the man-
ual seems confusing, but once you
have mastered the organization and
notation, this manual quickly and
clearly explains how to effectively
use virtually every one of the 300
plus Unix system routines.

(two) Access to a person with
some knowledge of the Unix sys-
tem, someone willing to answer oc-
casional questions. This person
could be a friend, consultant, or
someone in technical support with
one of the Unix system equipment
manufacturers. This individual does

GETTING STARTED IN THE UNIX SYSTEM BUSINESS

If I were asked by an individual
programmer how to get into
the Unix system, I would sug-
gest the following approach:

~ (one) Investigate courses
offered by local colleges on the
Unix system and C.

. (two) Read the magazines
written for the Unix system
community. Their articles will
provide “tips and techniques,”
and the ads will explain which
brands of equipment offer the
Unix system as an operating
system.

(three) Contact. the sales
offices for some of the various
manufacturers of equipment
and ask if they have a machine
with a modem in their demon-
stration area. Ask if you could
use a guest account on eve-
nings or weekends; or if they
have any small ‘‘odd-job” pro-
gramming assignments avail-
able. Ask if any consultants or
systems houses in the area
that are active in the Unix sys-
tem might consider taking on a
part-time trainee. v

(four) Consider attending
one of the Unix system trade
shows to take part in the tu-
torials and visit exhibits.

If I were asked by a busi-

ness with a staff of program-
mers or a library of applica-
tions how to get into the Unix
system, I would suggest this
approach:

(one) Establish a relation-
ship with a consultant experi-
enced in the type of applica-
tions programs you have.

(two) Obtain an inexpen-
sive development machine
that runs a common form of the
Unix system.

(three) Have the consul-
tant work with one of your staff
programmers to learn how to
use the Unix system. Write a
sample application, choose ap-
propriate tools such as data-
bases, and establish program-
ming standards. This person
will become the “lead pro-
grammer”’ to answer the day-
to-day questions while the
other programmers learn the
Unix system. (If the lead pro-
grammer doesn’t know the an-
swer to a question, then the
consultant should be con-
tacted.)

(four) Obtain some type of
self-paced instruction materi-
als to train other pro-
grammers.

SEPTEMBER 1985



Why

programming experts
are

choosing

Uniworks
productivity tools

Uniworks, Inc., was founded in 1984 to market superior soft-
ware development tools to professional programmers work-
ing on UNIX™ and VAX/VMS™, and to support those
products with the industry’s best technical staff.

Our CCA EMACS™editor environment is fast becoming
an industry standard, and we expect the same from the
Safe C™family.

Find out how we can help you. Call today or send in one
of the coupons on the following pages.

Read on . . .

UNIX, VAX/VMS, CCA EMACS and Safe C are trademarks respectively of Bell Laboratories, Digital Equip-
ment Corporation, Computer Corporation of America, and Catalytix Corporation.
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not have to be a Unix system wizard,
nor will she or he need vast amounts
of time. But it is important that
someone be available for occasional
questions such as “What command
do I use?” or “Which option do I
specify?”

(three) Access to a Unix system
for some hands-on experience. It is
not necessary to buy a machine be-
cause many of the manufacturers’
sales offices have demo machines
with auto-answer modems. It is
quite common for someone to be
given a “guest” account on one of
these machines for the purpose of
testing or learning. All the student
need do is gain access to a terminal
with a modem and arrange for the
guest log-in ID (frequently at no
charge).

(four) Introduction to and con-
tinuing contact with the Unix com-
munity. There is a fantastic amount
of activity in the Unix system mar-
ket. Almost daily, companies an-
nounce new machines and new
program packages. Those who are
serious about the Unix system,
should have an awareness of what’s
going on, and they can gain this
awareness by subscribing to special
magazines, joining user groups, and
possibly attending one of the trade
shows that focus on the Unix
system.

For over 15 years, the great
majority of people who learned about
the Unix system used these four ele-
ments to build their skills. Even
now, when there is a wide selection
of formal training aids, these basic
elements remain essential for any
serious programmer in the Unix sys-
tem environment.

Now that you know the new
rules, how do you go about getting
into this world where all computers
are powerful and all software is port-
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ADVANCE TWO SPACES

able? I have listed below seven ways
to learn more about the Unix sys-
tem.

First, learn all you can about
the Unix system and C, its mainstay
programming language. In the Chi-
cago area, many of the local colleges
offer day and evening courses in the
Unix system or C. (Some use the
Unix system-based computers for
laboratory work in courses for
FORTRAN and other languages. In
these cases, students learn some
things about the Unix system as a
byproduct of taking another course.)

Courses offered by local com-
munity colleges are by far the best
value if someone is looking for for-
mal training in the Unix system or C.
They offer knowledgeable and ex-
perienced instructors who are avail-
able to answer questions, machine
time for hands-on experience as part
of training, and a reasonable sched-
ule with classes once a week so that
new information has time to sink in.
You can obtain all of these benefits at
a very reasonable cost.

Second, consider professional
training firms. In addition to classes
offered by colleges and other similar
institutions, a variety of specialized
classes and seminars are offered by
professional training firms. You can
find many of these by watching the

ads in the trade magazines that focus
on the Unix system.

Others are offered as part of
the total program at one of the Unix
trade shows or conventions. These
classes are frequently more specific,
intense, and expensive than the col-
lege courses. The classes or tu-
torials offered in conjunction with a
trade show or convention will some-
times be scheduled on the day be-
fore the conference officially opens.
You can usually find details about
these classes in the brochures for
the conferences.

Large organizations may ar-
range for some of the professional
training firms to conduct in-house
classes for whole groups of pro-
grammers.

Third, consider self-paced in-
struction, of which there are two
forms in the Unix community: A
well-respected series of video tapes
that explain much about the Unix
system and related programs such
as text editors, as well as a unique
audio cassette series that encodes
keystrokes on one track of a stereo
cassette with explanatory text on
the other. The device connects into
a CRT so that the keystrokes appear
on the user’s display as the topics
are explained.

Both of these options are a little
expensive for an individual pro-
grammer to consider, but if a com-
pany has a staff of programmers and
needs to train more programmers in
the future, these may be very at-
tractive options. The video tapes are
offered by Computer Technology
Group, 310 S. Michigan Ave., Chi-
cago, IL 60604; 312/987-4000. The
audio tapes are available from The
Santa Cruz Operations Inc., 500
Chestnut St., Santa Cruz, CA
95060; 408/425-7222.

Fourth, consider some consul-
tants and systems houses that spe-
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CCA EM

“Programming with CCA EMACS, I can look at two
or more files at once in different windows and then
move text between them.”

“POWER WINDOWS” are only part of the reason so
many programmers are using CCA EMACS to make
program editing and system development easier and
faster.

Unprecedented power, speed, functionality, extensi-
bility, and consistency across systems and on any ter-
minal are others. Nearly 400 built-in commands let
you do any job with a few keystrokes. And with our
Common Lisp-based extension language, Elisp™, you
can customize CCA EMACS to meet all your specific
program needs.

CCA EMACS has two extensive recovery facilities,
and is supported by a full online documentation pack-
age designed for beginners and experts alike.

This complete kit of editing tools runs under Berkeley
UNIX (4.1 and 4.2 BSD), Bell UNIX (Sys. Il and V), and
VAX/VMS. Binary prices range from $380 to $850 for
UNIX to $1900 for VMS.

Uniworks, Inc.

== A Crowntek Company
Productivity Tools for Programmers

20 William Street - Wellesley, MA 02181
Please circle Ad No. 43 on inquiry card.
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ACS™...The Most Powe
Environment Available for UNIX™

w I program
er Windows’

Alan R. Feuer
Vice President, Research and Development
Catalytix Corporation

Author: The C Puzzle Book

9

Editor

FREE TELEPHONE TRIAL. Call into our system for
a tutorial review and actual product trial for CCA
EMACS or SAFE C™,

For more information, telephone trial instructions, or

to place an order| phone our customer representa-
tives toll-free at:

800-222-0214
in MA 617-235-2600, or mail this form.
VISA and MASTERCARD phone orders accepted

Please send me [information on:

[ CCA EMACS [0 The Safe C Development Tools
0O Al Development Tools [ Your complete line of state-of-
the-art programming tools

[0 Tell me about your free Telephone Trial Program

[0 Please send licensg forms

Name
Title

Company
Address
City, State, Zip

Phone | )

Uniworks, Inc
20 William Street + Wellesley, MA 02181

UNIX, VAX and VMS are trgdemarks of Bell Laboratories and Digital Equipment Cor-
poration, respectively. Safe| C is a trademark of Catalytix Corporation. CCA EMACS
and Elisp are trademarks of Computer Corporation of America.

and VAX/VMS™

UW-985
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cialize in Unix systems as a re-
source. They can provide software
and hardware to meet a particular
need, but they can also become the
connection into the Unix system
network for a company or individual.
For a company, consultants can train
programmers and can ‘be avail-
able to answer questions. For an
individual, they can provide part-
time or “entry-level” programming
assignments.

Fifth, a number of books and
magazines now provide information
about the Unix system and C. Some
of the major bookstores stock a few
of these publications, but the best
source is either of the two book-
stores that specialize in Unix
system-related publications. They
offer wider variety with almost ev-
erything in stock, and they can in-
form you about which items are new
and which items are particularly
popular. Contact Cucumber Book-
shop Inc., 5611 Kraft Dr., Rockville,
MD 20851; 301/881-2722; or The

Use the Power
of Your Computer

... to automatically look up
city, state and county informa-
tion based on zip code. Table of
48,000 zips allows significant
savings on data entry, error cor-
rections and file maintenance.
This set of floppy disks, includ-
ing easy instructions, is just
$149. Most popular 5%4" and 8"
formats are available. Hard disk
required. Call or write for free
information.

DCC Data Service
1990 M Street, N.W., Suite 610
Washington, D.C. 20036

202-452-1419

Please circle Ad No. 106 on inquiry card.
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Independent Unix Bookstore, 520
Waller St., San Francisco, CA
94117; 415/621-1593.

Sixth, don’t forget trade shows
that focus on the Unix system mar-
ket. These shows offer sessions
with speakers, tutorials, and ex-
hibits for both hardware and soft-
ware products. You can meet others
who are also interested in the Unix
system, and they are excellent
places to learn about the various
hardware offerings. The organiza-
tions listed in Figure 1 are currently
sponsoring Unix trade shows. Some
of them sponsor shows in various
cities during different times of the
year.

UniForum is sponsored by:
/usr/group

4655 Old Ironsides Dr.
Suite 200

Santa Clara, CA 95054
408/986-8840

Unix Systems Expo is sponsored by:
Computer Faire Inc.

611 Veterans Blvd.

Redwood City, CA 94063
415/364-4294

UnixExpo is sponsored by:
National Expositions Co. Inc.
14 W. 40th St.

New York, NY 10018
212/391-9111

FIGURE 1: UNIXSYSTEM TRADE
SHOWS AND THEIR SPONSORS

/usr/group

4655 Old Ironsides Dr.
Suite 200

Santa Clara, CA 95054
408/986-8840

Usenix

P.0O. Box 385

16951 Pacific Coast Highway
Sunset Beach, CA 90742
213/592-3243

FIGURE 2: MAJOR NATIONWIDE
USER GROUP

Seventh, two major nationwide
groups of Unix system user groups
provide for exchange of ideas on
Unix system topics: Usenix focuses
on the academic and scientific areas,
while the /usr/group focuses on the
business and commercial market-
place.

WARNING!

Some businesses want to get into
the Unix system marketplace so
badly that they decide to “buy” a
staff of experts. They hang around
the parking lots at Bell Labs or
Berkeley and offer sacks of money
to everyone they meet.

This is a big mistake for two
reasons. First, it’s been done before
(on many occasions). The most tal-
ented individuals, who were willing
to leave the academic environment,
have already left. You might end up
paying top dollar for someone who
writes good résumés rather than
good programs. And second, even
the best programmers in these labo-
ratories have limited skills and ex-
perience with business applications.
Their background is more likely to
center on writing system software
such as compilers.

Intelligent businesses will avoid
making this expensive mistake. It is
much easier to teach Unix system
skills to a good business program-
mer than it is to teach business skills
to a good Unix programmer.

We have entered the Unix
world, learned how to prosper under
the new rules, and have found it to
be a very fine place indeed. The
rules are fair, and the game is fun;
please feel free to join in. O

Neal Nelson graduated from Purdue
University in 1970. His firm, Neal
Nelson and Assoc., has been providing
application software in the Chicago area
since 1973.
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“Evasive bugs that use to eat up days — I'm finding
them in minutes. Stray pointers, errant array indexes,
parameter mismatches, misuse of string functions...I'm
using Safe C automatic error detection to find them
all”

Claude Finn is one of the many C programmers who
have discovered that the Safe C family of software de-
velopment tools dramatically enhances programmer
productivity and improves software reliability and porta-
bility. Most Safe C customers have recouped their invest-
ment in these tools within the first month of active use.
And with the security of Safe C their programmers are
sleeping a lot easier !

The Safe C family includes the Runtime Analyzer,

Dynamic Profiler, Standalone Interpreter, English to C
Translator and C to English Translator.

Uniworks, Inc.
2 A Crowntek Company
Productivity Tools for Programmers
20 William Street - Wellesley, MA 02181

Please circle Ad No. 75 on inquiry card.

Devél’opn‘iéht Time In Half.

“It Finds The Subtle Bugs
In My C Programs”

Claude B. Finn
V. P. Software Development
EnMasse Computer Corporation
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FREE TELEPHONE TRIAL. Call into our system for
a tutorial review and actual product trial for CCA
EMACS™ or SAFE C.

For more information, telephone trial instructions, or
to place an order, phone our customer representa-
tives toll-free at]

800-222-0214 -
in MA 617-235-2600, or mail this form.
VISA and MASTERCARD phone orders accepted

Please send me information on:

[J CCA EMACS [J The Safe C Development Tools
[ Al Development Tools [J Your complete line of state-of-
the-art programming tools

[J Tell me about ypur free Telephone Trial Program

[J Please send license forms
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Uniworks, Ing.
20 William Street « Wellesley, MA 02181

UNIX is a trademark of Bell Laboratories. VAX and VMS are trademarks of Digital Equip-
ment Corporation. Safe Clis a trademark of Catalytix Corporation. CCA EMACS is a

trademark of Computer Corporation of America.
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THE AT&T UNIX PC:

A UNIX SYSTEM FOR
THE BIASSES? il

Although it isn’t perfect, AT&T’s new Unix PC goes a long
way toward making the Unix system palatable to a
mass audience.
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T&T’s Unix PC is the first real
attempt to make the Unix
system palatable to the

e Masses. As such, it can be
excused for not being perfect: the
new Mac-like interface is not as fast
as I expected, although the system’s
internal speed is impressive; it sup-
ports up to three users, but this is a
possible problem—due to the de-
creasing and limited disk storage,
and though the cost is modest for a
computer with this much power, it is
more expensive than most MS-DOS
computers it will compete with.

Nevertheless, the Unix pC rep-
resents a major step forward in mak-
ing a Unix-based system easy to
use. A new interface environment—
dubbed the “Office” —combines
windows, menus, forms, and real
English commands, so that first-time
users will be able to get a system up
and running with little help; though
modified to accommodate the new
user interface, it remains a very
powerful, competitively priced Unix
system; and although designed for
business users, it will not escape the
notice of any savvy Unix user.

Users can manipulate AT&T’s
new Office user interface (“User
Agent,” in AT&T jargon) either with a
mouse or with the keyboard. At first
blush, the Office might remind you
of an Apple Macintosh because of
the mouse and windows. It is not a
Mac clone, however, nor is it really
similar to anything else yet on the
market.

AT&T provided UNIX/WORLD the
following for this evaluation: a Unix
pCc with a 10 Mbyte hard disk, 1
Mbyte of memory, Unix System 5.2,
System V Ultilities, the Supercomp
20 spreadsheet, the Unix pc Word
Processor,and the Unix pc Business
Graphics packages.

Four components make up
the Unix PC: an 18-inch square base
unit that houses power supply, elec-
tronics, disk drives, and two noisy
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-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
e Software is highly portable
¢ Provides access to a large, growing software base

More power from the Series/1

e Optimizing C compiler uses native code features

e All code reentrant

* Dynamic memory allocation without fixed partitions

Increased programmer productivity

e 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

e vj visual editor

e 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.

Photographer - Michael Zagaris ® UNIX is a trademark of Bell Laboratories
 SERIX is a trademark of CMI Corporation ® SERIX was developed exclusively
for CMI by COSI. ® IBM, Series/1, and EDX are trademarks of International
Business Machines Corporation ® UNIFY is a trademark of North American
Technology, Inc.  RM/COBOL is a trademark of Ryan-McFarland Corporation
« ViewComp is a trademark of Unicorp Software, Inc.
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REVIEW

fans; a well-designed, 103-key, de-
tached keyboard suitable for both
secretaries and non-typists; a three-
button (for enter, command, and
mark) mouse with a four-foot con-
nector cord; and a 12-inch, high-con-

The Unix PC is a major
step forward in making
Unix easy to use.

trast, bit-mapped, green-phosphor
monitor with a 20 MHz bandwidth
that displays 720 by 348 pixels.

The Unix pC uses a 10 Mhz Mo-
torola 68010 microprocessor, which
features 16-bit memory transfers
but a 32-bit, internal data path for
computations. It easily handles mul-
tiuser assignments, memory parti-
tions for multiple users, and multiple
tasks.

This is a true virtual memory
system, which means that disk
space is used as an extension of
physical memory. Pages of programs
(a page is 4 kilobytes) are moved in
and out of real memory as needed.
Maximum process size for a virtual
memory program is 2.5 Mbytes, but
may be reduced by hard disk limits.

Real limits of memory program
size are determined by the free
space on disk, which is marginal
given the system’s standard 10-
Mbyte drive. The system may be
purchased with as little as 512K by-
tes of main memory, but can be ex-
panded up to 2 Mbytes in 512K in-
crements. Disk memory is either a
10- or 20-Mbyte Winchester and a
320K, formatted floppy.

A complete rundown of the
Unix pC’'s hardware and software is
listed in the “Product Overview”
sidebar.

I have a few problems with the
basic hardware configuration. As
noted, the evaluation unit contained
a 10 Mbyte Winchester. I'm not sure
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why a 10 Mbyte drive is offered for
a computer as powerful as this—
especially since the Unix system,
with its utilities, is a disk hog. Added
operating system enhancements
also take up a lot of space. On my
evaluation unit with a spreadsheet,
word processor, and the Devel-
opment Set (C compiler) loaded,
about 18 percent of the disk space
was left. That’s not enough for a
computer that will do all of the things
this machine does. Moreover, the

hard disk rivaled the fans in creating
noise pollution, producing a sound
reminiscent of a defective water
pump on an old car. Well, at least you
know it’s there.

I hope I'm wrong, but I'll bet a
lot of people are going to ruin this
monitor. As with any Unix system,
the owner is advised in the docu-
mentation to leave the system on all
the time (or run the shut down utility
if required to power off). Many peo-
ple will forget to dim the video at the

il VOICE 1: 08‘82\
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The Unix pC’s has a 29-line by 80-column screen divided into several areas, as
illustrated above. Line 1, the status line, displays telephone status for voice and data lines,
current date and time, notice area for both the arrival of electronic mail,and the Window
Manager icon that displays a list of current windows. Lines 2-25 are the user work area,
where all user-controlled windows reside. Line 26 displays command feedback. Line 27 is
for command entry. Lines 26-27 display a “System Busy” Icon at the right edge of the
video. Lines 28-29 are for 8 function key legends, which change depending upon the
operation and applications.

FIGURE 1: A SAMPLE UNIX PC SCREEN.
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HANDS-ON TRAINING THAT IS

When you learn the UNIX™ System directly from
AT&T, you learn it from the people who develop it. So
all the information you get is firsthand.

For over fifteen years, we've been teaching our peo-
ple to use the UNIX System—which makes us the best

trained to help you learn.

The best training starts at your own terminal. That’s
why, at AT&T each student gets the use of an individual

terminal for real hands-on training.

Take your pick of courses from our extensive cur-
riculum. Whatever your level of expertise, from first-

time user to system developer, we
have a course that will suit your
individual needs. And all our
courses are designed to teach you
the specific skills that will soon

©1985 AT&T Information Systems.

have you using the UNIX System to organize and expand
your computing system for maximum efficiency.

You also get experienced instructors, evening access
to training facilities, and your choice of training centers.
We can even bring our courses to your company and hold

the training at your convenience.

to incorporate t

you're assured of

information.

Yes, I’d like some firsthand information
on all UNIX System training courses.

Name
Title
Company
Address

City State Zip

Call 1-800-221-1647, Ext. 341
or send coupon to:

AT&T Information Systems
PO. Box 45038, Jacksonville, FL 32232-9974

And because we are continually expanding our courses
e developments of UNIX System V,
always getting the most up-to-date

So take your training from AT&T. And discover the

power of UNIX System V—right
from the source. Call us today
to reserve your seat or for a

free catalog.
1-800-221-1647, Ext. 341

ATal
The right choice.
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REVIEW

end of the day, and after some time
an etched image of either the Office
window or the login request will
appear. I wish the system had pro-
vision to automatically dim the video
after some period of inactivity.

USER INTERFACE
AND OFFICE

While this is a real Unix system, run-
ning a fully implemented System V,
the Unix system characteristics in
general are hidden from less soph-
isticated users. AT&T refers to this
interface as the “User Agent.” It
provides users with windows and
menu-based access to the Unix file
system, applications, and commu-
nications at log on and displays a
menu that uses familiar office terms
whenever possible.

This first window (see upper
left hand corner of Figure 1), the
Office, provides several options: Ad-
ministration (for system adminis-
tration), Clipboard (for transferring
data between applications), File-
cabinet (containing user created
files), Unix system (which opens up
a window with the Bourne shell),
and so on.

The top border also contains
the window identifier or name, in
this case “Office.” Each corner has
an icon within the border. A move
icon is used to reposition the win-
dow, a shape icon to alter height or
width, a close icon to cancel or close
a window, a help icon to bring up
context-sensitive help files, and
scroll icons to scroll text.

Users move the mouse pointer
over the desired item to select
items, or “Tools” as AT&T refers to
them, within the window File-
cabinet, Unix, Clipboard, and so on.
This converts the selected item into
an inverse video mode. For the non-
mouse user, keyboard cursor keys
also may be used. A third selection
method is to type either the name of
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an object within the window or as
many characters as are required to

-uniquely identify it.

I'm sure that several people la-
bored mightily to produce the mouse
interface for this computer. How-
ever, [ have never been a fan of any-
thing that required taking my hands
off the keyboard or running a gadget
around the minimal clear space on
my desk.

Therefore, being able to by-
pass the mouse either with cursor
keys or typed commands—an op-
tion unique to this machine amongst
machines employing similar inter-
face technologies—is a real plus. In
some cases you must use the
mouse, as in reshaping or moving a
window; but for most tasks, it can be
avoided. Even devoted mouse lov-
ers will find keyboard entry is re-
quired too—especially in some sys-
tem set-up parameters—where it is
necessary to hit the Enter or Create
key. With the pC keyboard, the En-
ter and Return keys are separate
and not always interchangeable.

The speed of this new interface
is acceptable, except when resizing
or relocating a window. During these
operations the video just can’t keep
up, a bother and surprising since the
overall performance is quite fast.

TELEPHONE

Another innovation incorporated in
the Unix pcC is the Telephone Man-
ager program. As one would expect
from AT&T, this software is full of
fancy features: Two phone lines, au-
todialing, keyboard dialing, and last
number redial are among the sup-
ported features. Users can create an
on-screen telephone directory that
not only lists telephone numbers but
electronic mail addresses as well. An
on-screen note pad may be set to
come up with each call, allowing a
convenient way to take notes about
the call.

The Telephone Manager atito-
matically generates a history file that
records date, duration, callers, and
their numbers. A window into the
Telephone Manager may be opened
either by using the shift F2 key or
the mouse pointer at the VOICE 1
display at the top of the video
screen. When the Telephone Man-
ager is activated, soft programmable
keys are activated for functions as
Hold, Hangup, Redial, and Start
Timer. This software also manages
data calls. Anoptionalintegrated elec-
tronic mail program is also available.

SHELL

Placing the mouse over the Unix
system object listed in the opening
or Office menu and pressing the first
button will bring up the familiar dol-
lar sign shell prompt. You can also
move into the shell at any time by
typing sh. This will open a window
with the shell even in the middle of
an application program. Die-hards
who want to defeat the entire user
interface can edit .profile and re-
move the exec /bin/ua line. This
will bypass all menus when you log
in; but if you call up an application
program that has been interfaced to
the User Agent, you will find win-
dows on your screen, and only a less
than elegant procedure will get you
back to the original un-windowed
Bourne shell. My advice is, since
you paid good money for a system
with a neat interface, use it.

If you are trying to use the sys-
tem via an external terminal or over
the phone, then you may want to
bypass the User Agent. Only a cou-
ple of terminals are able to handle
the screen commands, a v1-100 and
a BCT-513. With any other type you
must log in as root to avoid the
User Agent interface. If this were
my system and I expected to have
others calling it, I would set up a
dummy, none root login without the
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Learn this integrated office program on one
system, and you’ll already know three more.

R Office ties a powerful many companies need

word processor together to own. (And the only one

with the file management, their suppliers need to

table spreadsheet, report genera- support.)

tion and desktop management chores We designed R Office to

common to nearly every modern office. make the most out of very little mem-
Incredibly, the UNIX version is identical ory, too. After the first 320K bytes of RAM

to the DOS version. And the RM/COS. And the for installation, each additional terminal

XENIX. requires only 32K. (Compare that with other,
Now you can switch from a stand-alone PC to so-called multi-user software.)

multi-user computer systems without missing a beat. You R Office is already helping small companies and

take all the functions, all the commands, all your learning major corporptions improve their office productivity. And

with you. unlike hopetul imitators, R Office is available, today, to help
Yates Laboratories gave R Office highest scores in its yours.

recent Competitive Edge report, pmis‘ins, its “straightforward Write for inf yrmation to R Systems, Inc., 11450 Pagemill

and efficient user interface which pm( ucts Road, Dallas, Texas. Or phone toll-free,
designed by committee typically lack.” C‘ (800) 527-7610. In Texas, call collect, (214)
It’s the only office automation program 343-9188.
BY R SYSTEMS,

UNIX AND COS ARE TRADEMARKS OF AT&T LABS AND RYAN-McFARLAND CORP, RESPECTIVELY. XENIX IS|A REGISTERED TRADEMARK OF MICROSOFT. INC
Please circle Ad No. 76 on inquiry card.
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Hewlett-Packard presents
the first 32-bit UNIX" system
under $5,000.

Introducing the Integral Personal Computer.
It’s the newest member of the HP 9000 family
of HP-UX workstations. And it delivers the
kind of power and flexibility the name implies.
With a 16/32-bit MC68000. A graphics
co-processor. And 800KB of standard memory,
expandable to 5.8MB.
Its UNIX kernel (HP-UX/RO) is built into
ROM. Which means the Integral PC can run
most applications without an expensive
hard disc. Which means more
people can afford to run your
UNIX software than ever
before. But not only can
they afford to run it.
They can learn
to use it in

OSt

minutes. Because the Integral PC is one UNIX
system that’s easy to use. Its see-and-select
user interface, built-in window manager and
optional mouse mean even novices can tap the
power of your software. No one has to learn a
bunch of cryptic commands or go through a lot
of expensive training, There’s even an entry-
level, selftpaced tutor disc with every machine.

What'’s more, the Integral PC goes where you
need it. The complete system —including our
revolutionary Think]et printer —packs into a
single 25tpound package that takes up less than
a cubic foot.

So get started porting your software now.
HP-UX i3 an enhanced version of UNIX Sys-
including Berkeley 4.2 BSD features.
For the name of the authorized HP dealer or

ue of your investment in UNIX software
just went up. Because the price of a complete
UNIX system just came down.

The Integral Personal Computer. Just $4,995%

 HEWLETT
-~ PACKARD
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AT&T UNIX PC COMMAND COMPLETENESS*
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*AIM Benchmarks do not currently break out specific System V commands.
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ADDITIONS
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REVIEW

exec file, so as to prevent someone
else having total run of the system.

TERMINAL EMULATION

The Unix PC can be configured as a
dumb terminal emulating either an
AT&T 513 or a DEC vT-100. While this
is a great way to under-utilize the
power of this computer, it could
come in handy if you have no other
terminal. If nothing else it is a heck
of a nice vr-100 with a built-in
modem.

REMOTE BUGS

As part of my testing [ configured
the serial port for use with a terminal
using procedures specified in the
documentation. I connected my Ms-
DOS PC into the Unix PC using a null
modem cable, with software running
at 1200 baud. The remote terminal
worked fine for a while. After irregu-
lar periods of inactivity from the re-
mote terminal, the Unix pC would
drop the serial connection, and I
would get a new log on message dis-
played on my Ms-DOS machine. [
verified this several times over a
couple of days.

In addition, and again at irregu-
lar intervals, the Unix pC would lock
up its serial port. It was then neces-
sary to shutdown to free up the port
and re-establish normal operations. I
also tried using the system with the
terminal as above, while a second
terminal was tied in using the tele-
phone line. No problems were en-
countered having all three ports ac-
tive until I tried to use write from
the hard wired terminal. On the Unix
pC, I had a Unix window opened over
the Office window. When [ sent a
“write” message to the PC, it tried to
place the message in the Office win-
dow and at the same time filled the
screen of the terminal tied in via the
data line with garbage. I was able to
restore the Office window to its nor-
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in via the data phone line, it discon-
nected the remote user.

The fact that the system
dropped connection to a hard wired

mal appearance only by logging o
the system and back on again. Whe
[ tried using write, from the Uni
window, to write to the system tie

Now for the _
IBM PC, XENIX, UNIX, VMS...

WINDOWS FORC"

Advanced Screen Management
Made Easy
A video tool kit for all screen tasks

B Pop-up mepus and help files

B Unlimited files and windows

B Rapid screen changes

M Logical video attributes

B Complete ¢olor control

B Horizontal|and vertical scrolling

B Word wra

M Highlighting

M Plus a library of over 65
building block subroutines

So easy to learn and easy to use,
you'll wonder how you ever managed

Provides application portability
between the IBM PC and XENIX, UNIX,
VMS or any terminal-based system.
Full support for IBM PC/XT/AT and| compatibles; Lattice C, C1-C86, Mark Wm. C,

Aztec C, Microsoft C, DeSmet C (PC/MSDOS); PC/XENIX. Source version available
for Unix and other OS.

NEW ver. 4.0 @. .. ..@ Vermont
e Creative
N Software

Logical attributes
Easier menus
New pop-up functions

£ e

e i ! 21 Elm Ave.
DT 1 ¥ Richford, VT 05476
(specify compile) $245 ’.‘?;‘ e 4‘ 802'848'7738, ext. 51,
PC/XENIX $495 ) P @ Master Card & Visa Accepted
UNIX and other OS Call Shipping $2.50
Full Source Available VT residents add 4% tax

Trademarks - UNIX. AT&T: XENIX. Microsoft: VMS, DEC.
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terminal—and even worse, required
running shut down to restore the
line was not what I expected. I called
AT&T about these problems, and
they stated that write had not yet
been integrated into the User
Agent. They had no answer for the
serial line problem, except that the
evaluation unit may have had some
defect. AT&T claims, and I believe
them, that they use Unix PCs exten-
sively with external terminals and
have not experienced problems.

SYSTEM ADMINISTRATION

Finally a Unix system has arrived
that does not need a system admin-
istrator! Selecting “Administration”

AT&T UNIX PC APPLICATIONS SOFTWARE

Programming and Development Tools: Microsoft BASIC Interpreter, RM/COBOL
Compiler, RM/COBOL Run Time, LPI-C, LPI-COBOL, LPI-Pascal, LPI Run Time, Lpi-Debug,
AT&T Unix pC Unix Utilities, AT&T Unix PC Development Tools, AT&T Unix PC BASIC
Interpreter, AT&T Unix PC BASIC Compiler, SVS-FORTRAN, and Svs-Pascal; Commu-
nications: AT&T Unix PC, and Electronic Mail; Word Processors: Microsoft Word,
and AT&T Unix PC Word Processor; Spreadsheets: Multiplan (by Microsoft), and
Supercomp 20; Databases: dBase III (by Ashton-Tate); Graphics: Gss-Chart, Sound
Presentations by cpl, and AT&T Unix PC Business Graphics;
ness Accounting System, General Ledger, Accounts Receivable, Accounts Payable,
Payroll, and Order and Inventory Management.

ccounting: AT&T Busi-

from the opening window allows you
to configure phone lines, set up for
electronic mail, configure the serial
port, install and or remove software,
format floppy disks and make dupli-
cates, assign or remove new users
and even read, but not write to,

TM Trademark of AT & T

AT LAST!

-
i

Largest Selection of Hardware (PG6300 & 7300) and
\ » il o

" Software_—
Special Pricing%{‘_’?ﬁ' ons & Software Developers
Training o/
MICROCON

Computer and Software Center
155 Quaker Bridge Mall
Lawrenceville, NJ 08648

(609) 799 - 6444

ATeT

iy

Authorized Dealer
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Ms-DOS disks in standard 1BM-PC for-
mat. Routine functions that need to
be performed by a “System Admin-
istrator” on a multitasking, multiuser
computer have become a menu se-
lection on the Unix PC.

DOCUMENTATION

AT&T has done a good job in docu-
mentation for this new computer,
addressing both the beginning and
the experienced user. For the
beginner, the Owner’s Manual and
Getting Started Guide are easy to fol-
low and offer nearly all information
required to set-up and use the Unix
PC.

A full complement of standard
Unix system documentation is pro-
vided for more knowledgeable us-
ers, including coverage of all new
system calls unique to the pC’s User
Agent. I was glad to see the soft-
ware system interface covered in
depth. AT&T evidently wants to
make writing application programs
that interface to the User Agent as
easy as possible. Quick Reference
Guides are also provided, saving a
great deal of time. Good job AT&T!

PERFORMANCE

There are benchmarks and there are
benchmarks. I'm not sure just how
much any of them really mean. What
counts is how a computer performs
the way you use it. I ran benchmarks
that Andy Felong and I have used to
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FIGURE 2: BENCHMARK COMPARISONS
OF UNIX PC, 3B2/300, AND IBM PC AT
WITH XENIX 3.0.

compare many previous systems.
Part of these are four different ver-
sions of a sieve program. The com-
parisons between the Unix PC, a
3B2/300, and an IBM AT running the
new [BM Personal Computer Xenix
are shown in seconds in Figure 2.
Yes, the AT&T Unix pPC is fast!
As I noted elsewhere, the re-
draw and resize are not as fast as
expected. | tried to measure the

AT&T UNIX PC PRODUCT OVERVIEW

Model: Unix PC; Price: $5,500-$7,000; Configuration reviewed: Base unit, key-
board, 10-Mbyte hard disk, 512K bytes of main memory, three-button mouse, and
display; Related Models: None at this time; Processor: a 10 Mhz Motorola 63010;
Min. Memory: 512K bytes; Max. Memory: Up to 2 Mbytes in 512K byte increments;
Display: 29 lines by 80 columns, green-phosper, bit-mapped, tilt-and-swivel; Key-
board: 103-key, detached keyboard, Qwerty layout, 8 programmable keys, four cursor-
control keys, and numeric pad; Mass Storage: One 320k byte, formatted 5 1/4-inch
floppy and a 10-Mbyte hard disk standard, with optional 20-Mbyte hard disk available:
Backup: floppy disk; Communications Ports, Capabilities: One Centronics-
compatible parallel printer port, one rs-232C asynchronous DTE communications port,
two phone lines for simultaneous voice and data, and a built-in, auto-dial, auto-answer
modem; Communications and Networking Protocols Supported: cuU, urc;
?hells: Bourne; Languages: C, Pascal, BASIC Interpreter, Cobol, RM Cobol, and
Fortran.

minimum time it took to redraw the
Office window from its default size
to full screen. Over five tries, the
time averaged 3.5 seconds. This
seems slow for an otherwise fast
computer.

SUMMARY

Just how good is this new user inter-
face? Well, it's a matter of who uses
it. For someone with little or no Unix
system experience it will seem

great. Also, if you are like me and
believe that operating systems are
things to be paid for and never seen,
you will like it. (After all, it’s the ap-
plications that really count.)

If you think Macintosh technol-
ogy is the only way to go, you will
wonder how AT&T was able to take a
computer with a very fast cpu and
slow it down so much when moving
or reshaping windows.

If AT&T can convince the public
that there really is adequate soft-
ware of acceptable quality for the pPC,
it could make a sizable dent in the
marketplace. Indeed, the Unix PC is
something new and improved in the
world of the Unix system, packaged
in a modern manner and full of fancy
features. AT&T has come a long way
from the old days of black tele-
phones. 0O
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COMPILER INCLUDES FULL SUPPORT FOR MOTOROLA'’S

MC68020/68881

e Full ANSI 77 Implementation
® Generates Code Optimized for MC68020/68881
e Also Generates MC68000/68010 Code
e No Limitation on Code or Data Size
e Includes:
DEBUG - Source Level Symbolic Debugger
Linker and Library Manager
PROFIL - Program Profiler
C Interface
Virtual Array Support
Support for SKY FFP or NS32081

NEW — ALSO AVAILABLE 68020/68881 MACRO ASSEMBLER

Harry Avant is a member of the technical
staff at the Jet Propulsion Laboratories,
Pasadena, Calif. His work involves eval-
uating micro- and wminicomputers and
their related software for office auto-
mation applications. Mr. Avant’s last
work for UNIX /WORLD appeared in Vol.
2, No. 5.

e 100% Motorola Compatible

e 2X to 20X Faster than most Assemblers
® Includes Linker and Loader

e Includes C Interface and Disassembler

SCIENTIFIC/ENGINEERING
SOFTWARE 4268 N. Woodward
Royal Oak, Michigan 48072

(313) 549-7111 e TLX 235608

Please circle Ad No. 6 on inquiry card.
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Only Microware’s OS-
Operating System Covers

the Entire 68000 Spect

um

MICROWARE'S 0S-9

ROM-BASED
CONTROL
SYSTEMS

HAND-HELD
COMPUTERS

SMALL SYSTEMS

FLOPPY-DISK BASED

COMPUTERS

DISK-BASED
INDUSTRIAL
SYSTEMS

PERSONAL

SINGLE USE
MULTI-TASKING SY:

E
e
|

HARDWARE/SOFTWARE
DEVELOPMENT SYSTEMS

Is complicated software and expensive hardware
keeping you back from Unix? Look into OS-9, the
operating system from Microware that gives 68000 systems
a Unix-style environment with much less overhead and
complexity.

OS-9 is versatile, inexpensive, and delivers outstanding

VAX and PDP-11 make coordinated Unix/OS-9 software
development a pleasure.
SUPPORT FOR MODULAR SOFTWARE

— AN 0S-9 EXCLUSIV
Comprehensive support for modular software puts OS-9

performance on any size sys
much smaller and far more ef-
ficient than Unix because it's
written in fast, compact as-
sembly language, making it
ideal for critical real-time ap-
plications. OS$-9 can run on
a broad range of 8 to 32 bit
systems based on the 68000
or 6809 family MPUs from
ROM-based industrial con-
trollers up to large multiuser
systems.

0S-9'S OUTSTANDING

C COMPILER IS
YOUR BRIDGE TO UNIX

Microware’s C compiler tech-

tem. The OS-9 executive is

Key 0S-9 Features At A Glance

Compact (16K) ROMable executive written in assembly
language

User “shell” and complete utility set written in C
C-source code level compatibility with Unix

Full Multitasking/multiuser capabilities

Modular design - extremely easy to adapt, modify, or
expand

* Unix-type tree structured file system

* Rugged “crash-proof” file structure with record locking

®

e o o o

a generation ahead of other c()iperating systems. It multiplies
programmer productivity and memory effigiency. Applica-

tion softwar¢ can be built
from individually testable
software modules including
standard “library” modules.
The modular structure lets
you customize and recon-
figure OS-9 for specific hard-
ware easily and quickly.

A SYSTEM WITH

systems under license to some of the big

* Works well with floppy disk or ROM-based systems Once an underground
* Uses hardware or software memory management classic, OS-9 is now a solid
* High performance C, Pascal, Basic and Cobol compilers | hit. Since 1980 OS-9 has
been ported|to over a hun-
dred 6809 and 68000

est names in the

nology is another OS-9 advantage. The compiler produces
extremely fast, compact, and ROMable code. You can easily
develop and port system or application software back and
forth to standard Unix systems. Cross-compiler versions for

business. OS-9 has been imbedded in numerous consumer,
industrial, and OEM products, and is supported.by many
independent software suppliers.

—UCtowie—
08-9

MICROWARE SYSTEMS CORPORATION
1866 NW 114th Street

Des Moines, Iowa 50322

Phone 515-224-1929

Microware Japan, Ltd

41-19 Honcho 4 Chome Funabashi City
Chiba 273, Japan

Phone 0474-22-1747

Telex 910-520-2535

OS-9 is a trademark of Microware and Motorola. Unix is a trademark of Bell Labs.

Please circle Ad No. 10 on inquiry card.
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Sun-2/160
Color SunStation
Sun-2/50
Desktop SunStation”™

workstations:
open architecture,

open network,

open options.




Sun-2/50
Desktop SunStation

Sun workstations are in
the vanguard of the open
rebellion against proprietary
computer systems. And the
closed minds that design them.

Sun Microsystems™ took
an open approach to designing
their complete line of general
purpose workstations, fully
integrating industry standards
for hardware, software and
data communications to create
a new standard for high
performance, compatible
workstations.

This open attitude, backed
by hundreds of other open-
minded companies throughout
the computer industry, gives
computer buyers the freedom to
incorporate state-of-the-art
products from a wide variety of
vendors, while protecting their
existing computer investment.

The value of the open
approach is self-evident:
Freedom from single-vendor
delays in delivering new
products. Freedom from high
single-vendor prices. Freedom
from having to commit your
company’s future to any one
computer company.

Sun’s Open Line

Sun’s entire family of
workstations is built around

the same powerful “standard”
features, including: A Motorola
68010 microprocessor.
Ethernet 10 megabit/sec. local
area network (LAN). An
advanced UNIX™ operating
system, supporting up to 16
megabytes of virtual memory
space per process. 9-slot
Multibus® (IEEE-796) or
15-slot VME cardcages. High
resolution, 1152 x 900 pixels,
display and 66Hz non-
interlaced refresh. Two RS-423
serial ports with full modem
control. Mouse pointing device.
Latest Sun software release
including: SunWindows"
SunCore™ graphics library,
Sun Network File System,
G/Fortran/Pascal compilers,
a 68010 assembler. And more.
Sun keeps your options
open by allowing you to con-
figure your workstations with
or without disk, as standalone
units, nodes in a network, or as
fileservers. Sun Workstation®
options include: Main memory
expansion of up to 8 mega-
bytes. Up to 380 megabytes
(formatted) disk subsystem.

Sun-2/120
DeskSide SunStation

14" cartridge tape and %2 tape
drive subsystems.

The open attitude built
into every Sun workstation
begins with an advanced ver-
sion of the industry-standard
UNIX operating system,
supporting fast I/0 to disk,
multi-processing and diskless
workstation operations. Fast
hardware combines with the
power of more than 220 UNIX
utilities, plus additional tools,
to create the most productive
computing environment
available today.

Distributed
Computing Network

Lack of access to files
stored throughout a
heterogeneous network has
always been the weak link in
the team engineering chain.
Until now.

Sun’s Network File Sys-
tem (NFS) opens the lines of
communication between
multi-vendor computers, giv-
ing each user a window into
a transparent information
network. Via this network,
large teams of professionals
can cooperate on project
work, accessing any spe-
cialized computing resources
they need.

And, sin
independent
hardware or
it will evolve
developing n
puter techno

Open ar
open options
giveyoualo
ful standard

e Sun NFS is

f any particular
perating system,
pasily with
stwork and com-
ogies.

hitecture means
Sun workstations
ng list of power-
eatures and

options, built around proven
industry standards. Plus,

the benefits
ket: an abun
party compa
o open new

your comparjy.

To find c
Sun’s open a
workstations
from it, write:

Of the open mar-
lance of third-
nies working
loors for you and

ut more about
ttitude and the
that have evolved
Sun Microsystems,

Inc., 2660 Garcia Avenue,
Mountain View, CA 94043.

Or, simply ¢4
In California

11(800) 821-4643.
(800) 821-4642.

Our lines ar¢ open.

2

Ope
for O

rosystems

Systems
en Minds.

Sun Workstation is a registered trademark, SunCore and SunWindows are trademorks of Sun Microsystems, Inc. UNIX is a trademark of AT&T Bell Laboratories. Multibus i- a registered trademark|of Intel Corp.

Please circle Ad No. 24 on inquiry card.
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SOFTEST SIGNS RCA

SofTest Inc. has signed a contract
with RCA Service Corp. under which
RCA will sell SofTest’s new commu-
nication product, Sweet Talk.
Sweet Talk provides access to a
wide range of on-line database ser-
vices, electronic mail services, elec-
tronic bulletin boards, and remote
computers. Sweet Talk is a Unix
system-based product that brings
all of the features of the popular
MS-DOS communication products,
such as Crosstalk, SmartCom, and
PFS:Access, to the Unix system.
Sweet Talk is currently avail-
able on Altos computers and Radio
Shack 16Bs and 6000’s. The cost for
single copies on Unix systems is
$300. !
For more information, contact
SofTest Inc., 555 Goffle Rd., Ridge-
wood, NJ 07450; 201/447-3901.

Please circle Reader Service Number 160.

AT&T LINKS VOICE, DATA

AT&T extended its office automation
networking capabilities with the in-
troduction of new products and en-
hancements designed to link voice
and data communications into inte-
grated systems.

The products include: the gen-
eral availability of AT&T enhance-
ments to AT&T's Information Sys-
tems Network, a packet-switched
local area network that includes syn-
chronous support for IBM’s Systems
Network Architecture and other
industry-standard protocols; en-
hancements to the AT&T System 75
digital pBX, including the capability to
function as a hub switch in a busi-
ness’ private Electronic Tandem
Network; a new, low-cost digital
voice terminal; and new AT&T 3270
Data Modules that allow 3270 dis-
plays to switch through the System

72 UNIX/WORLD

The A&t 7404 is a new low-cost digital
voice terminal.

75 and System 85 to cluster control-
lers for greater flexibility than is
found with traditional dedicated
coaxial connections.

For more information, contact
At&T, 100 Southgate Pkwy., Mor-
ristown, NJ 07960; 201/898-8337.

Please circle Reader Service Number 161.

AUTOMATIC DIAL BACKUP
FROM BACKUS

Backus Data Systems Inc. has
brought out a new automatic dial fall
back (ADF) option.

The ADF feature is available for

users who purchase either Dialmux
units for operation over the switched
dial-up telephone network with in-
tention to eventually convert to
leased lines, or those customers
who install the Linemux version and
have an immediate requirement for
fall-back protection to an alternate
circuit in the event the primary line
becomes disrupted.

The ADF feature will auto-
matically sense when data is not be-
ing transmitted or received properly
and will issue a prestored telephone
number to a standby auto dial
modem. Pricing for the new ADF op-
tion is $195 per unit.

For more information, contact
Backus Data Systems Inc, 1440 Koll
Cir., Ste. 110, San Jose, CA 95112;
408/279-8711.

Please circle Reader Service Number 162.

CSI OPENS IBM NET

Communications Solutions Inc. (CSI)
has introduced Access/DIA, a new
software package that allows any
non-IBM workstation or processor to

DIATA SYSTEMS INC

/

Dialmux from Backus now offers a new automatic fall back option.
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NAME THE MOST
WIDELY USED
INTEGRATED

OFFICE AUTOMATIO

SOFTWARE FOR
UNIX SYSTEMS.

“UNIPLEX II"
YOU'VE GOT IT!

User satisfaction is the primary reason no other product can Call today! Once you've got it, you'll see why UNIPLEX II is
make this claim. Already in its second generation, UNIPLEX II the most widely used integrated office automation software for
offers features designed to meet the requirements of the most UNIX-based systems.
demanding user. OEM terms available. Mastercard and Visa acqepted!

The beauty of UNIPLEX II is its simplicity. One personality and Write to: UniPress Software, 2025 Lincoln Hwy
one command structure throughout the program provide an ease o call: 1-800-222-0550 (ouiside NJ) or 201-9
of use never before experienced with UNIX application software.  Telex: 709418. European Distributor: Modulator

UNIPLEX II integrates sophisticated word processing, 41 31 59 22 22, Telex: 911859.
spreadsheet, and relational database applications into a

, Edison, NJ 08817
85-8000 (in NJ);
SA, Switzerland

UNIX is a trademark of AT&T Bell Laboratories. Uniplex 11 is a trademark of Uniplex Integratioh Systems.

PO%SI%}{E?EPJ?SSUE&;?!ZS ,026 it can run on virtually any MW 4 M/Mﬂf 0” W[

computer terminal. “Softkeys” allow the user to define function

keys which are displayed on the 25th line of most terminals to b mrwx /m

provide versatility and ease of use.

720

All this at a price you'd normally pay for a single application é 56 Séé’fs /

software package.

UNIPLEX II is available immediately from UniPress Software,
the company| that’s been at the forefront of quality UNIX
software products longer than anyone else. Your Leading Source for U

See us at Unix Expo B

il

Please circle Ad No. 77 on inquiry card.
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communicate with 1BM office prod-
ucts.

Access/DIA provides a high-
level interface to perform the three
primary functions of bIA—document
distribution, library searches, and
remote application processing.

With Access/DIA, users can dis-
tribute documents to one or more
recipients in an IBM office network,
and can retrieve documents that
have been distributed by others.

Written in the ¢ language,
Access/DIA is compatible with CSI's
entire line of SNA communication
products. The cost to system manu-
facturers is approximately $225 per
unit in low volume shipments.
Access/DIA is available for immedi-
ate delivery.

For more information, contact
Csl, 992 S. Saratoga-Sunnyvale Rd.,
San Jose, CA 95129; 408/725-1568.

Please circle Reader Service Number 163.

C. ITOH'S DOT-MATRIX
PRINTER

C. Itoh Digital Products Inc. has in-
troduced a high-speed, 200 char-
acter-per-second, letter-quality,

24-pin print head, seven-color, dot-
matrix printer with suggested retail
price of $1295.

The 24L.Q operates at up to 200
characters-per-second (cpS) for data
processing, 133 c¢pS for memo
quality, and 67 cps for letter-quality
printing. The 24LQ features a
16K-byte buffer, movable tractor
and friction feed, plug-in LQ charac-
ter generation, and either Centro-
nics parallel or RS-232C serial inter-
face. In addition, it features print
characters for 14 foreign languages,
including a Greek character set for
medical and scientific applications.

For more information, contact
C. Itoh, 19750 So. Vermont Ave.,
Suite 220, Torrance, CA 90502;
1-800/423-0300.

Please circle Reader Service Number 164.

SYSTECH DATA COMM
PROCESSOR

Systech Corp. introduced its Data
Communications processor (DCP)-
8804, a computer board with a half
million bytes of main memory de-
signed to provide serial interfaces

C. Itoh’s Prowriter 24LQ), is a new high speed dot-matrix printer.
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A new Data Communications processor
from Systech Corp.

with a wide range of standard and
custom communication protocols.

A four channel, IEEE-796-com-
patible, high-performance general
purpose communications processor
on a single printed circuit board, the
DCP-8804 significantly raises system
throughput by offloading commu-
nications related functions from the
main computer.

The company provides its OEM
customers Unix-system-compatible
software drivers.

The DCP-8804, with 256K bytes
of rAM, sells for less than $2000 in
OEM quantities of 100 or more.

For more information, contact
Systech, 6465 Nancy Ridge Dr., San
Diego, CA 92121; 619/453-8970.

Please circle Reader Service Number 165.

NEW HARRIS SUPERMINI

Harris Corp. has introduced a new
family of high-performance super-
minicomputers based on an ad-
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other in a series of
oductivity notes on
NIX™ software
from UniPress.

bject: Multi-window,
full screen editor.

ulti-window, full screen editor

provides extraordinary text editing.

veral files can be edited simul-
taneously, giving far greater pro-
amming productivity than vi.

e built-in MLISP programming
language provides great extensi-
ity to the editor.

! ss Software, Inc.; UNIX &
s, AT&T Bell Laboraton S & Rambow 100+ Digital
op.; MSD0S, Mcrosolt Corp.; WorlfStar, MicroPro

Please circle Ad No. 27 on inquiry card.

New Features:

W EMACS is now smaller and
faster.

W Sun windows with fonts and
mouse control are now provided.
W Extensive on-line help for all
commands.

W  Overstrike mode option to
complement insert mode.

W New arithmetic functions and
user definable variables.

W New manual set, both
tutorial and MLISP guide.

W Better terminal support,
including the option of not using
unneeded terminal drivers.

W EMACS automatically uses
terminal’s function and arrow
keys from termeap and now
handles terminals which use
xon/xoff control.

W More emulation—TOPS20 for
compatibility with other EMACS
versions, EDT and simple
WordStar™ emulation.

Features:

W Multi-window, full screen
editor for a wide range of UNIX,
VMS™ and MS-DOS™ machines.
W “Shell windows" are sup-
ported, allowing command
execution at anytime during

an edit session.

W MLISP™ programming
language offers extensibility for
making custom editor com-
mands! Keyboard .and named
macros, too.

B “Key bindings” give full
freedom for defining keys.

W Programming aids for C,
Pascal and MLISP: EMACS
checks for balanced parenthesis
and braces, automatically indents
and reformats code as needed.

C mode produces template of
control flow, in three different

C styles.

B Available for the VAX™
(UNIX and VMS), a wide range
of 68000 machines, IBM-PC;*
Rainbow™ 100+, and many more.

Price:

Binary -~ Source
VAXIUNIX $995
VAX/VMS $2500 7000
68000/UNIX 395 995
MS-DOS 475 b
*Call for terms

For more information on these
and other UNIX software
proaucts, call or write:
UniPress Software, Inc.,
2025 Lincoln Hwy:,

Edison, NJ 08817.

Telephone: (201) 985-8000.
Order Desk: (800) 222-0550.
(Qutside NJ). Telex: 709418.
Japanese Distributor:

Softec 0480 (85) 6565.
European Distributor:
Modulator SA (031) 59 22 22.

OEM terms available.
Mastercard/Visa accepted.

TEXT EDITING

NEW RELEASE

UniPressSoftulare

See us at Unix Expo Booth 300

Your Leading Source for UNIX Software




TRENDS
NEW PRODUCTS

vanced 32-bit architecture and a na-
tive Unix operating system. These
new HCX-7 systems achieve 7 MIpS.

Harris has chosen AT&T System
V with Berkeley 4.2 extensions for
the HCX-7, which also features an
instruction set that has been
simplified and reduced in complexity.

Main memory supported by
Harris HCX-7 systems is based on
either 64K or 256K RAM circuits and
employs four-way interleaving. To
prevent disruption of data, single-bit
and double-bit error correction
schemes have been incorporated.

A basic configuration of the
HCX-7 is priced at $225,000.

For further information, contact
Harris Corp., 2101 W. Cypress
Creek Rd., Ft. Lauderdale, FL
33309; 305/973-5125.

Please circle Reader Service Number 166.

PHILON COMPILERS FOR
ALTOS 3068

Philon Inc. said it will supply its com-
pilers for the Altos 3068 multi-user
supermicrocomputer, which is based
on the new Motorola 68020 chip.

The new Altos 3068 is com-
patible with the Unix System V
operating system, and supports up
to 30 users.

For more information, contact
Philon, 641 Avenue of the Ameri-
cans, New York, NY 10011;
212/807-0303.

Please circle Reader Service Number 167.

OPTOTECH'S
OPTICAL DISK

Optotech Inc. has introduced the
Optical Disk Drive 5984, a 5Y% inch,
write-once-read-mostly (WORM)
storage system designed to be inte-
grated into personal and small-
business computers and worksta-
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tions. Its double-sided, 400-Mbyte,
removable cartridges offer more
than 200 Mbytes of on-line storage.

For more information, contact
Optotech Inc., 770 Wooten Rd.,
Ste. 109, Colorado Springs, CO;
303/570-7500.

Please circle Reader Service Number 168.

and Unix system license starts at
$146,000. The floating point/math
accelerator option is $16,500.

For more information, contact
Computer Consoles Inc., 97 Hu-
mboldt St., Rochester, NY 14609;
716/482-5000.

Please circle Reader Service Number 169.

CCI ADDS FLOATING
POINT

Computer Consoles Inc.’s Commer-
cial Products Group has introduced a
floating point/math accelerator op-
tion to the Power6/32 supermini-
computer.

The floating point/math accel-
erator is a high-speed co-processor
that maximizes the performance of
the Power6/32 system.

The basic Power6/32, with 4
Mbytes of memory, tape and disk
controller, console terminal, battery
backup, asynchronous controller,

MICROSOFT OFFERS
XENIX VERSIONS OF
HIGH-LEVEL LANGUAGES

Microsoft Corp. has released Micro-
soft Xenix versions of four high-level
languages: Microsoft FORTRAN, Mi-
crosoft Pascal, Microsoft COBOL, and
Microsoft BASIC.

Each of the language releases
allows users to link directly into the
Xenix system libraries, so that their
programs can take full advantage of
the operating system’s multitasking
and multi-user capabilities.

Three Xenix features that pro-

ccr’s Power6 /32 superminicomputer now has a floating point /math accelerator option.
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grammers will find useful are shell
support, pipes, and record and file
locking.

For more information, contact
Microsoft Corp., 10700 Northup
Wy., Box 97200, Bellevue, WA
98009; 206/828-7400.

Please circle Reader Service Number 170.

ADAX X.25 FOR UNIX
SYSTEMS

An X.25 network communications
product for Unix systems has been

X.25 for Unix systems can
serve as a communications front-end
that allows a Unix system machine
to be used as a timesharing host.
X.25 can also operate in local or
global networks and work with large
mainframe computers which speak
X.25.

Compatible with Version 7 and
System V, X.25 for the Unix system
is complemented by a line of com-
patible hardware for X.25 bit-
synchronous transmission on Multi-
bus, VME and $-100/IEEE-696
standard bus formats.

and the hardware begins at $850.

For more inform
Adax! 'Inc.. 737 I
Berkeley, CA 94710; 4

Please circle Reader Servi

aition, contact
wight Way,
15/548-7047.

ce Number 171.

FLORIDA DATA L
PRINTER PRICE

OWERS

Florida Data Corp. has lowered the

suggested retail price

on its Model

3000 matrix printer from $3795 to

$3395.
This decision is

q direct result

introduced by Adax Inc.

The price for software is $750

of the increased VAR request for the

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

Subject: Acomplete Kit of compilers,
cross compilers and assemblers.

The Amsterdam Compiler Kit is the
only C and Pascal UNIX package
which includes a wide range of native
and cross tools. The Kit is also. easily
modifiable to support custom targets.

UNIX 15 & Iracemark of ATST Bell Labordfones. VAX & PDP 11 are trademarks of
Digital Equipment Corp. MC68000; 680 & 6809 are Irademarks ol Molorola
Corp 8080 & B0BG are Irademarks of Infel Corp. 780 & 28000 are lrademarks of
2ikog. Inc.

Please circle Ad No. 70 on inquiry card.
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Features:

B C and Pascal compilers (native
and cross) for UNIX machines.

M Host and target machines include
VAX™ 4.1/4.2 BSD, PDP™-11/V7,
MC68000™ and 8086™ Cross
assemblers provided for 8080 280
Z8000™ 8086 6800 6809
68000/ 6502 and PDP-11.

W . The Kit contains complete
sources™ of all programs, plus com-
prehensive internals documentation
on how to make modifications needed
to add a new pragram language or
new target machine.

*A source UNIX or C license is required
from AT&T.

Price:
Full Source System $9950
Fducational Institutions 995

Selected binaries are available — contact
us with your machine type.

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

OEM terms available.
Mastercard/Visa accepted.

UniPressSoft

See us at Unix Expo Booth 300

COMPILERS

AMS

ERDAM

COMPILER

KiT

Your Leading Source

UOS

for UNIX" Software
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FDC printer in DP applications related
to financial, accounting, medical, in-
ventory control, and manufacturing,
multiuser environments, the com-
pany claims.

The Model 3000 DP matrix
printer uses FDC’s high-speed stored
energy printhead technology to pro-
duce high-speed draft quality at up to
675 characters per second (11.25
characters per inch pp font). The
3000 offers a high-level common
parts with FDC 0SP series for easy
field maintenance and support.

For more information, contact
Florida Data Corp., 600D John
Rodes Blvd., Melbourne, FL 32935.

Please circle Reader Service Number 172.

FLEXIBLE INKS ADA
LICENSE

Flexible Computer Corp. has signed
a licensing agreement with Verdix
Corp. that will provide Verdix’s Ada
programming language compiler for
Flexible's Flex/32 MultiComputer.
The Flex/32 incorporates parallel
hardware and concurrent software.

Ada is a new, high-order lan-
guage developed for and mandated
by the Department of Defense to re-
duce software development and
maintenance costs by establishing a
standard programming language for
mission-critical procurements. For
more information, contact Flexible
Computer Corp., 1801 Royal Ln.,
Suite 810, Dallas TX 75229; 214/
869-1234.

Please circle Reader Service Number 173.

LOTUS TO OFFER BLAST
FOR SYMPHONY

Lotus Development Corp. and Com-
munications Research Group have
signed an agreement to develop a
Blast driver or interface for Lotus’
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Symphony integrated software
package. The driver will add Blast
communications  capabilities  be-
tween Symphony and 23 leading
operating systems.

Symphony’s Blast driver is
available immediately. Products are
priced at $250 (micros), $495-$895
(minicomputers), and $1295 to
$5500 (mainframes).

For more information, contact
Communications Research Group,
8939 Jefferson Hwy., Baton Rouge,
LA 70809; 504/923-0888.

Please circle Reader Service Number 174.

TWO IBM PC PRINTERS

IBM has announced two low-cost,
desktop printers that produce graph-
ics and near-letter-quality text for
personal computers.

The $549 18M Proprinter, which
prints at three speeds, is designed
for office or home use. Continuous-
form paper, from the top, can be
used for high-speed drafts or long
reports and left in place while letters
and envelopes, for example, are in-
serted in front.

The $745 1BM Color Jetprinter
is designed for business profession-
als who want to incorporate up to
seven colors into charts, graphs,
spreadsheets, or high-quality text.

For more information, contact
1BM, 900 King Street, Rye Brook,
NY 10573; 914/934-482.

Please circle Reader Service Number 175.

PRINT ENGINE FROM
DELPHAX

Delphax Systems has introduced the
2490, a 90-page-per-minute, con-
tinuous-feed print engine for elec-
tronic print environments that re-
quire up to two million pages per
month.

The 2490 print engine uses the
proprietary Delphax ion printing
technique with cold-pressure fusing
to produce a resolution of 240 dots-
per-inch. The 2490 prints on plain
bond paper with mean copies be-
tween failure (MCBF) of one million
sheets.

For more information, contact
Delphax Systems, 315 University
Ave., Westwood MA 02090; 617/
461-1410.

Please circle Reader Service Number 176.

NEW LOW-END PLEXUS
SYSTEM

Plexus Computers Inc. has intro-
duced the Plexus P/20, a high-
performance, Unix system-based
multiuser microcomputer incorpo-
rating dual 68010 microprocessors,
scsI and multibus interfaces, and a
full implementation of Unix System
V release 2.0.

The 8-user P/20 system with a
24 Mbyte hard disk, 1 Mbyte un-
formatted floppy, and half a Mbyte of
memory, is priced at $10,950.

For more information contact
Plexus Computers Inc., 3833 N.
First St., San Jose, CA 95134;
408/943-2248.

Please circle Reader Service Number 177.

ONYX ENTERS XENIX
MARKET

Onyx Systems, Inc. has released
Xenix for its Onyx 6001 multi-user
microcomputer.

The Onyx 6001 in the desktop
model allows up to six users and
provides a separate parallel printer
port. The vertical model of the 6001
(available this fall) will allow fourteen
RS232C ports plus a parallel printer
port.

System prices begin at $7996
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for a 512KB, 20MB disk system, in-
cluding floppy backup and terminal.

For further information, contact
Onyx, 25 East Trimble Rd., San
Jose, CA 95131-1162; 408/946-
6330.

Please circle Reader Service Number 178.

STYLE 2.3 FROM
FOOTHILL RESEARCH

Foothill Research has enhanced
STYLE, a high-level programming lan-
guage for 32-bit minicomputers, to
include windowing and user pro-
grammable function keys. In addi-

tion, they have added familiar pro-
gramming terms (constructs) found
in other languages, software tools,
and advanced data base features.

A single copy license for STYLE
ranges in price from $15,500 to
$45,000, depending on the type of
computer system. Deliveries will
begin third quarter, 1985.

For more information, contact
Foothill Research Inc., 1301 Shore-
way Rd., Ste. 300, Belmont, CA
94002; 415/593-6696. O

Please circle Reader Service Number 179.
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Another in a series of
productivity notes on UNIX™
software from UniPress.

Subject: Powerful Keyed File Access
for UNIX-based systems.

PHACT™ ISAM is a comprehensive
ISAM manager which greatly eases
the use and maintenance of keyed
files. Record locking allows multiple
simultaneous updates.

UNIX 15 a trademark of ATST Bedl Laboratories. MS-D0S & a lrademark of
Microsoft. PHACT is a rademark of PHACT Associates. VAXVMS are
Irademarks of Digital Equipmént Corp. MC68000 15 2 lrademark of Molorola
Corp. IBM PC 1 a lrademark of International Business Machines Corp.

Features:

W Keyed file access for UNIX,
VMS™ and MS-DOS™ Designed for
ease of use.

W A library of C functions, callable
from any program.

B High-level utilities are included to
build and maintain ISAM filgs.

W Up to 9 alternate indices are per-
mitted for each file.

W Variable length records (1-9999
bytes) are supported,

W Access on full or partial Key.

W _Record locking.

W Standalone PHACT available for
use by non-programmers in building
vatabase applications.

M Optional, PHACT-report, a power-
ful and flexible.report generator which
provides a high level, easy-to-use
command language for formatting
reports from existing PHACT data-
bases. Available for UNIX, MS-DOS
and VMS,

Price:

PHACT ISAM Binary
VAX™/UNIX & VMS $950
MC68000™ /8086 UNIX 450

IBM-PC™ IMS-DOS - (single user) 295
(multi-user) 450

Source available.

PHACT-report Binary
VAXIUNIX & VMS $ 595
MC68000/8086 UNIX 275

IBM-PCIMS-DOS™ _(single-user) 165
(multi-user) 275
Source available.

For our Free Calalogue and more
information on these and other UNIX
software products, call or write:
UniPress Software, Inc:, 2025 Lincoln
Hwy., Edison, NJ 08817, Telephone:
(201) 985-8000. Order Desk:

(800) 222-0550 (Outside NJ).

Telex: 709418. European Distributor:
Modulator SA; Switzerland, Telephone:
413159 22 22, Telex: 911859.

OEM terms available.
Mastercard/Visa accepted.

ISAM FILE SYSTEM
& RERORT WRITER

PH

UniPressSoftuuare

Please circle Ad No. 159 on inquiry card. See us at Unix Expo Booth 300
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BACKING UP
YOUR FILE SYSTEM

BY DR. REBECCA THOMAS
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emember from our first in-
stallment the scenario in
which that important file just

s diSappeared”  from  your
Unix system? If you have a backup
copy—fine. You can restore it and
be back in business. But if you didn’t
take the time (or didn’t know how) to
back up that file, it’s too late now—
no one can help you. However, read
on and learn how to back up your
files before one disappears again....

Backing up a file simply means
to create another duplicate copy that
can be used to replace the original
one in case it was destroyed. It's
best to place the backup copy onto a
storage device different from the
working system disk. That way even
if the system disk or the data on it is
ruined you haven’t lost your work.

As system administrator, you
should back up all the files on your
system disk when you place your
new Unix computer system in opera-
tion. This backup should be archived
away permanently as your “system
files archive.” Also, add any soft-
ware that has been customized to
run on your system to this archive so
you won't have to reconfigure the
software if it's lost. Now, if neces-
sary, you can recreate your initial
file system configuration from this
backup.

At the end of each work session
you should make copies of data files,
programs, and commands that have
been modified or added during that
session. Now you have both a full
system backup and incremental back-
ups from each work session. You can
recreate the most recent version of
your file system except for work
performed since the last backup.
However, after a short time the
number of incremental backup cop-
ies will become unmanageable. At
this point, you should perform an-
other full-system backup, consoli-
dating all incremental backups. Then
begin the incremental backups anew.
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cp filename $SHOME /Backup
cp $SHOME /Backup/ filename .
In filename $HOME /Backup

cp ﬁiename /tmp

a. Archiving a file to your “backup” directory:
b. Retrieving a file from your “backup” directory:
c. Creating a filename link in your “backup” directory:

d. Arch%ving a file to the /tmp directory:

FIGURE 1: ARCHIVING YOUR PERSONAL FILES

USERS SHOULD BACK
UP THEIR FILES WHILE
WORKING

As an ordinary system user (not the
system manager) you should back up
your files periodically while working
on them. This way if you inadver-
tently destroy or lose a file during
your work session, you will have a
relatively recent copy with which to
begin again. Several Unix system
utilities are available for performing
such backups.

One simple approach is to use
the Unix file copy command, cp, to
create a duplicate copy of the file.
You might copy it to a “backup” di-
rectory in your personal work area.
For instance, from your home direc-
tory enter mkdir Backup. Then,
whenever you wish to create a dupli-
cate from anywhere in the file sys-
tem, enter the command line shown
in Figure 1A. Figure 1B shows the
command line you'd use to retrieve
the backup file.

If youre editing a file you
should “back up” the disk copy peri-
odically by writing the memory buf-
fer to your system disk. This way, if
you messed up the buffer beyond
repair, you could retrieve a recent
version from your work area.

If disk space is an issue, you
could use the link command, 1n, to
create another name for the same
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file in your “backup” directory. Fig-
ure 1C shows the command to use.
Note this approach will not save you
if the original file contents are de-
stroyed (as the link is simply an al-
ternate name for the same file), but
it will give you another chance in
case you erase the original file by
mistake (with rm).

Copying or linking files is only
good for short-term backup (during
your current work session). You
must archive files off the system
disk for permanent storage.

ARCHIVING FILES OFF
THE SYSTEM DISK

The best backup approaches actually
make duplicate copies of the files on
storage devices other than the sys-
tem disk. Several ways accomplish
this, and all generally require super-
user privileges. We discuss two' of
the most common techniques by
presenting a simple scenario that
lets you recover almost all of your
files even if the worst possible
disaster happens—the entire file
system or system disk becomes
inaccessible.

How often you, as system
administrator, should back up the file
system depends on file system
activity. The more quickly files are
created, or changed, the more often
you should back up the file system.

Once a week should suffice for a full
backup unless you are|a large facility

with hundreds of use
incremental backup o

rs. Perform an
flall files added

or changed before shutting down the

system or leaving for

Larger Unix sys

the day.
tems generally

use nine-track magnetic tape as the
backup medium. Smaller systems
use floppy disk or cartridge magnetic

tape media. The tape

edia does not

have to be formatted, but disk media
must be because thd disk address
and timing information must be re-
corded first. (See lagt month’s in-

stallment on formatti
The first backup

g a disk.)
method we will

describe is well suited for archiving

the entire system.

DUMPING AND

RESTORING THE

ENTIRE FILE SY

Each major Unix s
seems to have new u
ing up the file syst
documenting the “la

show you how to use

and true” program
restor (spelt resg
BSD)—still in widespr
especially on Berkelg
installations.

The dump com
ently copies the ent
from the system dig
media. Later, the
restor program ca
file system from the
and write it to the sy

STEM

ystem release
ilities for back-
m. Instead of
est” ones, we
two “old tried
5—dump and
tore on 4.x
ead use today,
y Unix system

mand conveni-
ire file system
k onto backup
complementary
n recover the
backup media
stem disk. For

example, let’s say you had to rebuild

your file system fron;

scratch after a

file system crash. First, you'd for-
mat the disk, then make a new file

system with mkfs.

Finally, use

restor to extract all the files from

the last full system |
system disk.

You may also
restor to back up

ackup onto the

use dump and

individual files,
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FEATURE

dump date = the epoch
dumping /dev/hd00 to /dey/mt0
I

II

111

1%

change volumes

change volumes

change volumes

DONE

163400 blocks on 4 volume(s)
#0O

a. Archiving a file system using dump:
/etc/dump [ key [ argument... | filesystem ]

b. An example of a full-system backup with dump:

#/eﬁc/dump Oufsd /dev/mt0 600 6250 /dev/hd00
'date = Mon Jan 2 16:23:02 1984

estimated 162000 blocks on 4 volumes(s)

c. Retrieving individual files using restor:

associated argument, 600, specifies
the tape length, 600 feet. The d op-
tion with 6250 indicates a recording
density, 6250 BPI. The source device
name is indicated by the last argu-
ment, /dev/hd00.

The dump commj;nd begins by
displaying the current dlate and time.

All files created afte
date” will be “dumped
ample, the dump dat
“Epoch” is guaranteeg
than the date stamp of
Unix system, since it
1970 at 12:00:01 A.M

Remaining mes

r the “dump
. In this ex-
e is “epoch.”
to be earlier
any file on any
is January 1,
. (GMT).

ages inform

you about the current operating

stage of the backup procedure. At

each “change volu

”

es’ prompt,

/etc/restor xf sourcedevice filename
|

d. Retrieving a file system with restor:

/etc/restor rf source destination

FIGURE 2: USING dump AND restor

but that is complex and beyond this
article’s scope. Instead, we will illus-
trate how to back up individual files
with the tar utility, our second
backup method.

Figure 2A illustrates the gen-
eral command line syntax for using
dump. Here filesystem is the name of
the file system to be copied to
backup media. The key may be one
of the decimal digits zero through
nine that specify a dump level. We
use a dump level of zero in our ex-
ample, which causes dump to back
up the entire file system.

Specify the u (update) key if
you want the current date and time
for a given dump level to be
recorded in the /etc/ddate dump
history file after the backup oper-
ation is complete. Follow the f (for
file) option key with an argument
that specifies the filename of the
destination device if it's other than
the default (generally named /dev/
mt#z, where » is a decimal number).
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If your backup media is mag-
netic tape, you may have to indicate
the s or d key options. You would
follow the s (for size) option with an
argument that specifies the length of
the dump tape in feet if different
from the default (usually 2300 feet).
You would follow the d (for density)
option with the recording density of
the tape, expressed as BPI (bits per
inch), if different from the default
(1600 BPI).

In our example (Figure 2B), we
illustrate backing up the entire file
system (named /dev/hd00 for
hard disk drive zero) onto 600 foot
tape volumes at a density of 6250
BPI.

Here the key option 0 specifies
a zero level dump (the entire file sys-
tem is backed up). The u option
causes the current date and time
to be written to the history file,
/etc/ddate. The f /dev/mt0 ar-
gument specifies the destination de-
vice /dev/mt 0. The s key with the

change your backup |media (use a
fresh disk or tape), and then press
the RETURN key to continue. Since
files are backed up onto more than
one volume, this backup operation is
known as a “multivolume dump.”
Finally, dump displays the actual
number of blocks written during the
backup operation.

Figure 2C shows a command
line for recovering an|individual file,
filename, from the “dump tape” us-
ing the restor proggam. The x op-

tion tells restor to
onto the system disk

extract the file
The name of

the device containing the backup

copy of the file is th
the f option, sourc
case. Note that with

e argument to
pdevice in this
older versions

of restor the recgvered file will
appear in your current directory

named with its origi

1al inode num-

ber. The file can b¢ extracted to

its proper location ir

hierarchy with the n
versions.

the directory
ewer Berkeley

You may retrieve the entire file

system using the
shown in Figure 2I
nation is the name of
that you want to retri

command line
D. Here desti-
the file system
eve; and source

is the name of the dutp tape device.

The f key is necess

ry for the de-
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FEATURE

tar key [ option... | [ file... |

written.

last written.

keys listed above:

device, /dev/mt1 is assumed.

encountered.

have been processed.

a. General format for using the tar command:

b. The required key must be exactly one of the following:
¢ Create a new backup tape. Any previous files on the tape are over-

u Update a tape; the named files are added to the backup media if they
are not already present or if they have been modified since they were

r The files are appended to the end of the tape.

x Extract the named files from the backup tape. If you specify a direc-
tory, all files and subdirectories of that directory are extracted. If no
file argument is given, all files are extracted from the backup tape. Any
existing files with the same pathname will be overwritten.

t List the names of the files from the backup tape.

c. The following keys are used to modity the action specified by one of the

f devicename. Use devicename as the backup device name. If devicename
is a dash (-), tar reads from its standard input or writes to its stan-
dard output as appropriate for key. If devicename is omitted, the default

v Provides informational messages, such as the name of each file as it is

w Work interactively—that is, tar prints the action to be taken followed
by a filename. Type a word beginning with y to process the file; any
other input skips taking any action on the named file. The tar com-
mand continues until all files specified on the invocation command line

m Updates the modification time of the extracted file to be the time of
extraction; otherwise it is not changed.

FIGURE 3: COMMAND LINE FORMAT FOR USING tar

vice name if it's different from the
default; and the r option indicates
that the entire file system is to be
copied (as opposed to a single file).

Before you use this form of the
restor command, be sure that the
destination device contains #o files
of value, since the restored files will
overwrite existing information on
the system disk. Dumping and re-
storing the file system may be used
to change the size of a file system.
You'd archive all files, remake the
file system with mkfs (newfs on
4.2 BSD), then restore the archived
files. After the restor command
has completed, run the fsck file
system check utility, as restor
doesn’t always update the free block
list correctly.

84 UNIX/WORLD

BACKING UP FILES
USING TAR

The tar (for tape archiver) utility
program is used to copy files from
your file system to the backup de-
vice and then restore them. This
command is generally available on
most Unix systems—whether Bell
or Berkeley-derived. Even though,
in general, everyone can execute
tar, itis only applicable for backups
off the system disk for those who
have permission to read from or
write to the backup device.

One advantage of the tar pro-
gram over older versions of dump
and restor is that tar knows
about the Unix system hierarchical
directory structure, so files may be

restored with their original path-
names. A disadvantage is that even
if you are using a randomly access-
ible disk, tar must read the disk as
if it were a tape—sequentially block
by block from the beginning until it
finds the particular file it's searching
for—a time consuming process.

Figure 3A shows the general
command line format for using tar.
Here key is required and should be
one of the options shown in Figure
3B that specify the action to be per-
formed. In addition, you may use
one or more of the options shown in
Figure 3C to modify the action. Note
that the term “tape” here means the
backup medium, whether it be mag-
netic tape, hard, or floppy disk.

Figure 4A illustrates the gen-
eral command line you could use
with tar to back up the file system
onto device devicename. If dirname
is the root directory, (/) the entire
file system will be archived. Ar-
chiving all the files on even a small
system will take a long time to
complete.

Alternatively, to save time you
may elect to back up only those di-
rectories whose contents change
frequently. Thus, you would want to
back up the /usr and /etc direc-
tories since most Unix systems have
user files located in /usr and sys-
tem files in /etc. However, files in
/bin and /1ib rarely change un-
less you install new software on the
system so they don’t need to be ar-
chived regularly.

Continuing with our example —
the c keytells tar to create a new
backup tape (and overwrites any
previous information on the tape).
Generally, we recommend using the
verbose option (v) with tar to mon-
itor whatever operation is being
done.

The argument to the f option,
devicename, is the destination for the
duplicated files. As a convenient
shortcut, link your actual device-
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FALL SEMINARS

OCTOBER Saturday the 19"

SYSTEM V ADMINISTRATION OVERVIEW Jim Joyce
This course introduces the essential tools and procedures that
make System V administration more efficient and secure.
Topics include ~ shell scripts for system maintenance ~
customized system management ~ selection of system per-
missions ~ device configuration.
month’s experience as a system administrator. 9-5:30
SELECTING DATABASE PACKAGES

and MISTRESS 9-12:30

USING THE UNIFY DATABASE PACKAGE B
Working examples illustrate the use of UNIFY, a multi-usefy
menu-driven fully interactive UNIX relational databases
management system. Includes valuable tips on installing and.
usmg UNIFYbased on first-hand experience. 2-5:30

A\INTENANCE Bob Nystrom
This class is designed ‘@  an overview of the UNIX file system
and addresses the needs of system administrators. Topics
include ~ file system Structure ~ system perversions ~
repairing problems with basic tools. 9-12:30
FILE SYSTEM REPA Bob Toxen
This course is a guide, ‘to tools that are available for putting
damaged systems bag together. Topics include ~ reformat-
gtmg disks ~ ‘:f; for file system corruption — proper use

_~Bob Toxen"

Mr. Toxen “will detail installation and maintenancé 1echmques
of the UNIX-to-UNIX copy program that allows systems to
communicate with one another. Tochs include ~
configuration requirements ~ installing uuep ~ monitoring
activity. 9-12:30 i

WRITING rermcap ENTRIES i Doug Merritt
In a course targeted for system admlmstrators Doug Merritt
illustrates the art of constructing new termcap entries to
improve UNIX system performance.
difficulties with peculiar terminals ~ scrolling functions and
keypad definitions ~ descriptions of debugging tips. ~ 2-5:30

O REGISTER NOW

THE INDEPENDENT UNIX BOOKsA‘TORE
PRESENTS  THE /usr/lib BOOKCLUB

e ) Your ten dollar annual membership includes

A . 13 ,r’
We stock ~ books, manuals, technical poster§,ireference cards, T-shirts and.coffee mugs, too!

f6u may cancel your membership at any tim

nts only apply to personal memberships.
You may join the cl

THE INDEPENDENTUNIX BOOKS!
o) ( A6

+UNIX4s a Trademark of AT&T Bell Laboratories.

Attendees need one &

Sunday the 20" ™

'drlvers ~ the tty structure ~ traci ‘~“

Topics “include~ ",

O 10% discounts on lall Independent UNIX Bookstore purchases
O monthly reviews of the latest books on UNIXT and C
O the featured sele ‘,_lon of the month automatically se)rlt‘_,,,—

b by contacting
E, 520 Waller St., San Francisco, CA, 94117

urday the 16"

Dr. Kirk McKusick
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cSot - kernel source
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license required. 9-12:30
4.2 KERNEL PERFORM N
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through the kernel. Two days, 9-5:30.

nday the 17"
WRITING DEVICE DRIVERS Bob Nystrom
Continuation of Saturday’s course.

4.2 INTERPROCESS COMMUNICATION: Ken Arnold
Mr. Arnold demonstrates how processes thiat communicate
can improve system administration and mgke programming
more efficient. Among the topics ~ chanfjels of communi-
cation ~ effective use of pipes ~ socketpairs and sockets ~
“westablishing stream connections. ~ 9-12;
USING* curses EFFECTIVELY Ken Arnold
The C package 0 ization'and $creen updating is
elucidated by its duthor Among the subjedts ~ basic screen
input and output functions ~ window management ~ using
registers and variables ~ interfacing with termeap.  2-5:30
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FEATURE

tar cvf devicename dirname
In devicename /dev/mtl
tar uv pathname...

d. Retrieving selected files:
tar xv pathname...

a. Archiving the contents of a directory:

b. Linking your device name to the default, /dev/mt1:

c. Backing up one or more individual files:

FIGURE 4: USING THE tar UTILITY

tar cv /

tar uv /

a. Start with a full-backup of the file system:

b. Backup files updated since last backup operation:

FIGURE 5: INCREMENTAL BACKUPS USING tar

tar xv /

tar xv pathname...

a. Retrieving all files from backup tape:

b. Retrieving selected files from the backup tape:

FIGURE 6: FILE RESTORATION WITH tar

name to the default tar device,
/dec/mt1 and you won't have to
specify the f devicename argument
when you invoke tar. Figure 4B
shows the command line for creating
this link. After such a link is estab-
lished, the command line shown in
Figure 4A could be shortened to
tar cv dirname. We assume the
link has been made in the remaining
examples.

You may request tar to add
files to a backup tape if they aren’t
already there, or if they have been
modified since last written on that
tape using the update (u) key option
as seen in Figure 4C. If path name
names a directory, then all files be-
ginning with that directory in the file
system tree that have been created
or updated since the last backup
operation will be copied from the
system disk to the end of the backup
tape.
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Figure 4D shows the command
line for retrieving selected files from
the backup tape. Note that you must
use the same path name to retrieve
the file that was used when the file
was archived. You may determine
the path name of the archived files
by displaying the “table of contents”
of the backup tape by entering tar t
(or tar vt for a long listing).

As before, if path name names a
directory, then that directory and all
files contained in that directory will
be restored from the backup tape.
Thus a portion or even the entire file
system tree can be retrieved with
tar. If no path name argument is
indicated, all files on the tape will be
extracted. Caution: Since you are
writing to an existing file system,
any files on the source backup tape
will overwrite the corresponding
files with the same path name on the
destination file system.

Note that backup tapes created
by tar and dump aren’t inter-
changeable. That is, you can’t use
tar to extract files from a backup
tape that was created with dump,
nor can you use restor to retrieve
files archived with tar.

Now we show you an approach
for incrementally backing up your file
system. You begin by first backing
up your entire file system. Use the
tar command line shown in Figure
5A to accomplish this. If you don't
wish to archive the entire file sys-
tem, use the command form shown
in Figure 4A and replace dirname by
the particular directory you wish to
archive.

At the end of every work ses-
sion use the command line shown in
Figure 5B to back up those files that
you added or changed since the last
time you backed up the system.
Those new or updated files will be
added to the end of the tape. Note
that earlier instances of the same file
will remain on the tape and not be
overwritten by the later versions.

You may retrieve all your files
from the backup device using the
command line shown in Figure 6A.
Alternately, you may retrieve any
selected file by specifying its full
path name, as shown in Figure 6B.
Note that the last (most recently
added) instance of any file that oc-
curs more than once on the tar tape
will overwrite any earlier ones on
the system disk with the same path
name.

The commands covered in this
article may have been customized
for your particular Unix implemen-
tation. Thus you should consult the
documentation for your particular
system. For instance, systems that
use floppy disks for backup need to
modify tar so it knows the capacity
of the disks.

The Unix system is a multiuser
operating system which means that
more than one user may access the
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system at the same time. Generally,
each system user has their own per-
sonal account. In addition, certain
accounts are created to perform sys-
tem related functions, such as the
superuser account for system man-
agement duties. In our next install-
ment of this series on Unix system
administration you will learn how to
add and remove user- and system-
related accounts. 0

Based on A User Guide to the Unix
System, Second Edition by Dr. Re-
becca Thomas and Jean Yates. Copy-
right (C) 1985 by McGraw-Hill Inc.
Used with the permission of Osborne /
McGraw-Hill.
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administration.
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WIZARD*S GRABBAG

WHEN BEST
INTENTIONS
AREN'T ENOUGH

BY DR. REBECCA THOMAS

A few weeks ago
I received a des-
perate telephone
call from a Mr.
Steve White. He
related an alarm-
ing  scenario—
alarming in that
the story he told
could happen to any well-intentioned
Unix system user.

Let's say that you've been
backing up your file system re-
ligiously from day one and following
the manufacturer’s directions to the
letter. And you're using the tar util-
ity to back up your files onto several
floppy disks (perhaps some 30-plus
disks for a full system backup). Then
one day you have a system crash and
the file system on the system disk is
destroyed. No problem, you say.
Just format the disk, make a new file
system, and restore all your files

Pathname (100)
Permissions (8)
User ID (8)

from the last full system backup.
Okay, fine—in theory. Here’s |the
wrinkle that Mr. White discovered
the hard way:

His tar command lets pne
“dump” the file system onto a series
of floppy disks. When a disk fills|up,
his version of tar prompts the oper-
ator to insert the next disk. Further-

written on the end of one disk and
continued onto the beginning of the
next disk in the series. This feature
is convenient for archiving the entire
file system with a single command
line, such as tar cv /.

The wrinkle came when Mr.
White had to restore his file system
from

more, files can cross over a
boundary; that is, some blocks

disk
are

ity b
numb

the backup disks. The tar util-
egan extracting the disks—
er one, two, three, and oops

Group ID (8)

Filesize (12)

Modification time (12)

Checksum (8)

Linked? (1)

Pathname of link (100)

The byte count is shown in parentheses.
Numerical values are stored in octal.

a. Listing the tarskip program

$ cat -n tarskip.c

1 #include <stdio.h? /+ U
2 #include <fcntl.h> /+ 0
3 #include <string.h> /* S
4 #define TARBLKSZ 512 /* B
S #define STDOUT 1 /% |S
6 #define FALSE 0 /+ B
7 #define TRUE 1 /+* B
8

9 /» Global variables: #/
10 char fd; /* file desar

11 char buf[TARBLKSZ]; /% bu

12 /# Substitute your actual
13 char #*tardev = "/dev/dj0al;
14

15 mainCargc, argv)

16 int argc; char **argv;
7.

18 int match;

19 char *pathname;

20 void getblk();

21 match = FALSE; /* Ini
22

23 /* Process command li
24 P fiCangclm= i1 argc
25 fprintf(stderr, "
26 exit(1);

27 }

28 pathname = argv[1]; /
29 bfdiCangcii==3)

30 tardev = argvi2];
31 if ((fd = open(tardeyv
32 fprintf(stderr, "
33 exit(2);

34 }

35

36 /* Find block contain
37 do {

38 getblk(tardev);
39 match = strncmp(pathname,
40 } while (match);

41

se standard
pen file con
tring manipu
lock size on
tandard outp
polean false
polean [true

iptor for ta
ffer for "ta
device name

tialize to 2
me arguments
> A ReD BIE G4 0
Usage: tarsk
* The patter
* Use devic

0_RDONLY))
tarskip: Can

ing desired

bufl

1/0 library */
trol #/
lations */
tar disk/tape */
ut file descriptor */
*/
*/

r device file #/ ‘
r blocks". */ |
in the next line |*/

ero */

*/

orrect number of args? */

ip pathname [tardevicel\n");
i

| |
n string to search for #/

e different from default #/
< 0) { /* Open for| reading */
‘t open %s\n", tandev);

pathname #/

! strlen(pathname*);

|
[ Continued
|
!

FIGURE 1: THE tar FILE HEADER
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FIGURE 2: THE tarskip PRO

GRAM
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}

void

/* Then read and process disk blocks "forever" #*/
while (TRUE)

{

write(STDOUT, buf, sizeof(buf));

getblk(tardev);

}

getblk(device) /* Read the next block into buffer #/
char #device; /* The tar disk/tape device name */

{
int ¢, done, n;
begin: :
n = (read(fd, buf, sizeof(buf))); /+* Read a block */
ffCni== 800040 /% LEnd of  tape */
done = query("\nEnd of disk/tape, read another Cy/n)? "),
if C(!'done) { /* Not done #*/
close(fd); /#* Close previous device */
fprintf(stderr, "Insert next disk/tape ");
fprintf(stderr, "and press RETURN when ready\n");
while ((c = getchar()) != ’\n’ && c != EOF)
3 /* wait for RETURN =/
if ((fd = open(device, O_RDONLY)) < 0) { /* Open */
fprintf(stderr, "tarskip: Can’t open %s\n", device);
exit(2);
}
goto begin; /* Get first block from next disk/tape */
} else /+ Done */
exit(0);
Filelse tf iCp < 0) {i/* Tape read error %/
done = query("\nRead error, ignore C(y/n)? ");
if (done) {
close(fd);
fprintf(stderr, "Goodbye...\n");
exit(2);
}
}
}
query(msg) /# Display message and prompt for continuance */

95 s [

char *msg;
{
Sntilen it e
fprintf(stderr, "%4s", msg);
c = c2 = getchar();
while (c2 !'= ‘\n’ && c2 !'= EOF)
c2 = getchar(); /* Ignore remaining input #/
ifilCe =ity ) S/ Flnrst icharacteriwas a 'y */
return(0); /* Not done */
else
return(1); /* Done #/

b. A command line for using tarskip to recover files

$ tarskip pathname [ tardevice ] itar xvf -

FIGURE 2: continued
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—there was a read error on disk
four so tar just gave up. So now
what to do? Okay, forget disk four
and put in number five and continue.
Right? Wrong. When one of the
floppy diskettes in a series can’t be
accessed, tar cannot resume pro-
cessing from the “middle” of the set.

Mr. White made at least 15
phone calls—to dealers, the manu-
facturer, and even people who
taught Unix courses. But no one was
able to offer any concrete advice. It
was at this point that Mr. White con-
tacted me. My associate, Rik
Farrow, and I began to take a closer
look at a file on a “tar tape.” Appar-
ently each file is preceded by a
512-byte header, which contains all
the information needed to restore
the file that follows—pathname,
user ID, group ID, permissions,
linkage information, etc. Figure 1
shows a diagram corresponding to
the beginning of a typical “tar file”
header.

A consultant working with Mr.
White, Jeff Hecker, wrote a “quick
and dirty” C program that would
scan a “tar disk” to search for a par-
ticular pathname at the beginning of
the header block and if found, the
program would begin writing the
contents of the tape from that point
onto the standard output—ignoring
any read errors. Using this approach
Mr. White and Mr. Hecker were
able to laboriously recover most of
the files from their backup disks.

The moral to this story? Check
to make sure that you can read your
backup tapes after you create them.
For instance, list the table of con-
tents for the disk set, typing tar t.
Otherwise your best intentions for
backing up your system may be for
naught.

I doubt that this scenario is an
isolated incident. It could happen to
any of us who assume that we can
recover our files without problems
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from our backup medium. However,
to help our readers who might fall
into such a trap, Rik Farrow and I
took the quick fix program devel-
oped by Jeff and wrote a “cleaned-
up” version with better error
recovery. We hope you never have
to use it, but just in case, Figure 2A
lists our version of tarskip. Fig-
ure 2B shows one command line for
using this program to recover the
file(s) from your system disk while
ignoring read errors.

Another way to avoid such a di-
lemma is to archive your files a di-
rectory at a time onto floppy disks so
that no files cross over disk bound-
aries. And perhaps a duplicate set of
backup disks might be in order for
really important data. For more in-
formation on backing up your file
system see this issue’s installment
on Unix system administration.

Perhaps some of our other
readers have had similar ex-
periences. If so, drop us a line
c¢/o UNIX/WORLD Magazine or
send electronic mail to my account
at U.C. Berkeley, ucbvax!
ucbpopuli!rathomas. We'll pub-
lish any contributions that would
be of general interest to our readers
in a future installment of this
column.

Contributions by Steve White, New En-
gland 800 Company, Rockland, Me.; Jeff
Hecker,  Presentation  Graphics by
ARENS, Gaithersburg, Md.; and Rik
Farrow, Sirius Computing, Fairfax,
Calif.

“Wizard's Grabbag” is a regular feature
of UNIX/WORLD. Submit your shell
scripts, C programs, or tips and tech-
niques that ease the burdens of system
administrators and programmers to
“Wizard's Grabbag,” UNIx/WORLD, 444
Castro St., Suite 1220, Mountain View,
CA 94041. Authors of published entries
receive $50 for shell scripts, awk
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scripts, sed scripts, lex, yacc, and
C programs, or tips.

Please follow these guidelines for
reader contributions: Write your shell
scripts, C programs, and other code so
that it is portable across different ve
sions 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 whoami
(Berkeley only), and the Bourne shell| if
possible, when coding shell scripts.
However, C shell scripts are also wel-

L}

come because most of our readers now
have access to this popular command
interpreter. Use the standard 1/0 library
when writing C code.

In |addition, use the lint syntax
checker| to eliminate nonportable con-
structions and compile the code with a
portable C compiler such as pcc to help
ensure portability. Hardware dependen-
cies, such as terminal control se-
quences, should be eliminated or at least
minimized and isolated to one code
region or to a separate module. Keep
your example as short as possible, say
under 100 lines of code. [

2606 Johnson Drive
Columbia MO 65203
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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: Advertising Depart-
ment, Tech Valley Publishing, 444 Castro
Street, Suite 1220, Mountain View, CA
94041. 415/940-1500. The rate for the
classified section is $12 per line. The
deadline for ads is the 20th of the 2nd
month prior to publication. Please include
complete name and address in every ad.

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.

f B
UNIX
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REGISTRY

National registry of candi-
dates and jobs in the Unix
field. Please give us a call;
send aresume; 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

0 Scientific Placement, Inc.
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J
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SOFTWARE TRAINER

Software trainer to design, develop, and
teach courses on relational database
applications development in the UNIX
environment.

The candidate will work closely with
technical support to develop an OEM
training program, serve as the major
UNIX consultant to other training staff,
supervise many aspects of curriculum
development, and teach INGRES to
software professionals.

The candidate should have at least three
years experience in teaching or software
training, show a high level of facility in
the UNIX operating system, be familiar
with database concepts and applications,
and know C programming. The ideal
candidate will also have taught INGRES
or another relational DBMS. Position
will work at RTI headquarters near San
Francisco, but some travel is required.
Excellent work environment, salary and
benefits. Send resume to:

Personnel Manager
RELATIONAL TECHNOLOGY INC.
1080 Marina Village Parkway
Alameda, CA 94501

EQUAL OPPORTUNITY EMPLOYER

PROGRAMMER /ANALYSTS
Our rapidly expanding consulting firm and
permanent placement agency has imme-
diate requirements for professionals with
2-5 years Unix & ‘C’ experience.

We offer an excellent salary and benefits
package, coupled with significant profes-
sional growth through exposure to a wide
variety of state-of-the-art technology.

If you are interested in advancing your
career with a professional organization,
please send your resumé in strictest
confidence, or call:

Pro-Source Consulting Services, Inc.
208 Franklin Street, Suite B-2
Rockingham, NC 28379
Attn: Harv Wells, General Manager
(919) 997-6392

POCKET REFERENCES FOR UNIX
—Specialized System Consultants pub-
lishes UNIX Commands Summaries for
Systems V, 4.2 bsd, III, and Xenix; VI
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reference cards; C Library References
for UNIX; and Fortran 77 reference
cards. We also provide on-site and tele-
phone consulting and teach UNIX and
C classes. Call (206) 367-UNIX, or write
SSC, P.O. Box 55549-A, Seattle, WA
98155.

SPECIALIZING IN
UNIX* COM

MUNICATIONS

Drop-in communications systems for MULTIBUS** &

based UNI

UNIX/“C”
PROGRAMMERS

Knowledge of Assembly level
programming helpful.

McKee & Company
Corporate Recruiters

(404) 261-9029
P.O. Box 18543
Atlanta, GA 30326
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Menu Generatlon System
In C Source Code

$795

e NO Royalties

Complete

e Advanced Help

Curses Driven
e Any Version Unix
e Complete Documentation

e Dynamic menus

Software Systems

A8 1S O LCT AT L S

159-15 Northern Boulevard
Flushing, N.Y. 11358
(718) 961-5252

menw.c:
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VMEbus*** systems.

Featuring MST's Horizon series 68000*** based
communications processors with L’c’ 4 or 8 serial ports.
MST/X.25/X 29 Telenet certified
MST/HASP IBM Bisynch high-speed file transfer
MST/SNA 3270
MST/SNA 3770 PU Type-2 LU 1,2 & 3
Available for: Sun Microsystems, Sperry, NCR Tower, Callan,
Masscomp, Pyramid, Heurikon, and others.

MORNING STAR TECHI\IDLOGIES
4510 Kenny Road, Sujte 204 e Columbus Ohio 43220

(614) 451-188!
*UNIX is a krademark of AT&T Bell Labs

“*MULTIBUE is a trademark of Intel Corp.
***68000 and VMEbus are trademarks of Motorola.
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POWER

100,000 software developers can't be maximizes its memory for multi-user/multi-
wrong.” task operations.
UNIX'is the chosen operating system for UniPlus + includes all the standard
more than 100,000 software developers UNIX System V features PLUS perform-
because it has the power they need. But ance enhancements found only in
developers aren't the only people who negd UniPlus + . These features increase the
computing power. Any business that wants portability, flexibility, and performance of
multi-users to access the same files at the UNI)}, allowing an affordable operating sys-
same time or wants to simultaneously run tem for program development, text prepa-
multi-task operations ... needs UNIX. |At ration, and general office use.
Dynacomp, we offer UniPlus + * System V If it's time for you to upgrade to UNIX,
by UniSoft Corp. For $1495. U.S. dollars call your local Full Service CompuPro Sys-
you can run UNIX on the CompuPro* tem Center in the United States or call
816/E™ ... a powerful 68K F Dynacomp in Canada for com-
46-6535 Mill Creek Dr.

S$-100 bus computer system that plete details.

: 3
Vancouver. ac E= = == MIssvssauga Ont.
(509 5727757 COMPUTER SYSTEMS LTD. It

"AT&T estimates that there are more than 100.000 paople currpntly developing software under UNIX. Dynacomp serves allof Canada and parts of
Asia and the Pacific Rim. Call us for details and information ¢n ¢ur full product line mcluamg Plexus @ UNIX is a trademark of Bell Laboratories, Inc

CompuPro is a registered trademark and'System 816 E is ajtrademark of Viasyn Corp |UniRlus - is a registered trademark of Unisoft Corp. AT&T
1§ a registered trademark of AT&T Information Systems
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DATES:

December 4th & 5th, 1985
TIME: 12:00 pm - 6:00 pm
Palo Alto Hyatt Hotel

4290 El Camino Real
Palo Alto, California

R

Northern California’s only TWO-DAY event dedicated
exclusively to OEMs and sophisticated end users.

Featuring the latest in:

CAD/CAM Systems Computers and Peripherals
Graphics Systems Data Communications
Engineering Workstations = Unix

t Exhibiting Companies and Product Lines:

AT & T Intel - Sun Microsystems
Daisy Mentor Graphics = Tektronix

DEC Metheus Valid Logic
Fujitsu Motorola Versatec

IBM Perkin Elmer and many more...

Call or write for a complimentary invitation to:

NION NORM DE NARDI ENTERPRISES
289 So. San Antonio Rd.,Suite #204 ¢ Los Altos, CA 94022 o (415)941-8440
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THE COMPANION
BOOK TO “K&R”

A Book on C, by Al Kelley and Ira
Pohl

PUBLISHED BY BENJAMIN-CUMMINGS,
READING, MASS.

362 PAGES, $21.95

REVIEWED BY RAY SWARTZ

have two C books next to my

terminal. One is Kernighan and

Ritchie’s The C Programming
s L anguage, which I reviewed in
the May 1985 issue of this magazine.
The other is A Book on C, by Al Kel-
ley and Ira Pohl.

Kelley and Pohl, professors at
uc Santa Cruz, are well-respected
authors in their fields: Kelley in math,
Pohl in computer science. Given
their reputations, their collaboration
holds the promise of a significant
work on the C language, a promise
that A Book on C fulfills.

Although the book is subtitled
“An Introduction to Programming in
C,” A Book on C is not for first-time
programmers because it often uses
computer science terminology and
examples. However, the book is a
good first text for programmers ex-
perienced in other languages and who
want to learn about C. More impor-
tantly, because of the completeness
with which A Book on C covers the
language, it is an excellent choice for
those who have some C experience
and want to know more about the
language.

The book uses a ‘reference”
computer system—a DEC VAX run-
ning the Berkeley 4.2 Unix system.
This is an advantage to the readers
who have access to such a system be-
cause it gives a consistent viewpoint
to the material; it is a disadvantage,
however, to those who must use
other systems or have no interest in
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AN INTRIGUING

using C on the Unix system. (Yes,
they do exist.)

DISTINCTION

An intriguing distinction exists
among C books: It seems that those
written by computer scientists begin
numbering their chapters with zero
while those written as more basic
introductions start with Chapter one.
True toits roots, A Book on C begins
with Chapter 0.

This first chapter is a short dis-
cussion of the history of C and why
someone should learn the C pro-
gramming language. It provides a
good accounting of the strengths and
weaknesses of C in broad, nontechni-

cal language. Its only weakness is a
machine-dependent, obscurely writ-
ten treatment of Kernighan and Rit-
chie’s first program example, “Hello,
World.”

The second chapter, “An Over-
view of C,” begins by explaining the
“probl‘bm-solving process” and how
to compile a C program on a Unix sys-
tem. The chapter briefly introduces
every major aspect of the C language,
including variables, control struc-
tures, | pointers, functions, prepro-
cessor usage, and file 1/0.

hapter 2, “Syntax and the Lex-
ical Level,” defines the general rules
that govern the C language. The au-
thors explain how tokens are used by
the compiler, C’s syntax, legal and il-
legal iFentiﬁers, string and numeric

FREEDOM FROM PR

Now you can stop worrying about cost
overruns, missed deadlines and last
minute revisions. With VUE menu-driven
software you easily control schedules,
budgets and resources according to
your exact requirements. You caneven
output a variety of management reports,
bar charts and diagrams directly to a
printer or plotter.

So, whether you're in construction,
electronics, aerospace, manufacturing

JECT MANAGEMENT PHOBIAS.

or data processing, give us a call. We'll
show you how VUE offers freedom from
the phobias of project management.

National Information Systems, Inc.,
20370 Town Center Lane, Suite 130,
Cu?erﬁno, CA 95014. Tel: 408-257-7700.

Tel ‘x: 750031.

VUE

For Enlightened Project Management.

UNIX: AT&T 3B, Convergent Technology MegaFrame, Fortune, Gould, NBI,
Pertec, VAX, Zilog System 8000, and more coming.

Also:
PDP-11, Perkin Elmer

DEC 10/20, Honeywell DPS-6 and -8, HP 3000, IBM Mainframe VM/CMS,
00, VAX VMS, and timesharing.
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How to go
from
UNIX to DOS
without

CcOmMpromising

your
standards.

It's easy. Just get an industry standard file access
method that works on both.

C-ISAM™ from RDS.

It's been the UNIX™ standard for years (used in
more UNIX languages and programs than any other
access method), and it’s fast becoming the standard
for DOS. Why?

Because of the way it works. Its B+ Tree index-
ing structure offers unlimited indexes. There’s also
automatic or manual record locking and optional
transaction audit trails. Plus index compression to
save disk space and cut access times.

How can we be so sure C-ISAM works so well?

We use it ourselves. It's a part of INFORMIX?
INFORMIX-SQL and File-it!" our best selling data-
base management programs.

For an information packet, call (415) 424-1300.
Or write RDS, 2471 East Bayshore Road, Palo Alto,
CA 94303.

You'll see why anything less than C-ISAM is just
a compromise.

~N"

&

RELATIONAL DATABASE SYSTEMS, INC.

© 1985, Relational Database Systems, Inc. UNIX is a trademark of AT&T Bell Laboratories. INFORMIX is

a registered trademark and RDS, C-ISAM and File-It! are trademarks of Relational Database Systems, Inc
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constants, and symbols that repre-
sent operators and separators.

The fourth chapter, “Declara-
tions, Expressions, Assignments,
Data Types,” describes C’s funda-
mental data types, how to declare
them, and how to change their val-
ues. Also covered are increment/
decrement operators, data type con-
versions and casting, and operator
associativity. The information is de-
tailed and complete. A nice feature of
this chapter is that each data type is
individually explained with examples
and limitations. The discussion on
data type conversion is especially
well done.

Chapter 4, “Flow of Control,”
describes C’s structured control
statements: 1f, while,
for, and do- while. Also,
the relational, equality, and logical
operators are fully documented, as
are compound and empty (null)
statements.

CREATING AND USING C
FUNCTIONS

The next chapter, “Functions,” dis-
cusses how to create and use C func-
tions. The authors explain how to de-
fineafunctionanduse return, C’s
“call by value” invocation of func-
tions, and the scope rules of vari-
ables. A nice touch is that each stor-
age class is individually treated and
demonstrated.

Chapter 6, “Branching State-
ments, Bitwise Expressions, and
enum,” covers those C commands
that interrupt control flow—
the, “goito; break, and
continue constructs. Also in-
cluded are the switch -
ca s e construct, the conditional op-
erator (? :), and a detailed account
of bitwise operators and bit masking.
e num types are then introduced and
demonstrated, and the chapter con-
cludes by developing a program to
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play the game called “paper, rock,
scissors.”

The eighth chapter, “Pointers,
Arrays, and Strings,” begins with a
brief description of pointers and ad-
dresses. It goes on to talk about pass-
ing parameters to functions with
pointers, single-dimensional arrays,
strings, multidimensional arrays,
pointer arrays, and passing argu-
ments to the main() function.
The material is covered in detail but
relies heavily on the examples, many
of which are two-and-three-line code
fragments.

Chapter 8, “Recursion, Func-
tions as Arguments, and the Prepro-
cessor,” starts with a description and
simple illustration of recursive func-
tions, as well as a caution about using
them inappropriately. The chapter
continues by demonstrating the use
of functions as arguments and con-
cludes with a full discussion of the
preprocessor and the use of #de -
fine, #o0fe i die i
#ifndef, #else, and
#elif. Alsoincludedis a good sec-
tion on declaring macros with the
#def i ne facility.

DATA-STRUCTURING
CONSTRUCTS

Chapter 9, “Structures, Unions, and
typedef,” covers C’s data-struc-
turing constructs. The authors show
how to use typedef to create
“new” data types. This is followed by
a complete discussion of structures,
and the chapter ends with unions. In-
cluded in the section on structures
are passing them by value to func-
tions (a new part of the language) and
doing the same via pointers to struc-
tures. This chapter makes extensive
use of example programs, including
one that does complex arithmetic and
another that plays poker.

Chapter 10, “Structures and
List Processing,” shows readers
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how to create data structures. The
authors discuss list insertion and
deletion, stacks, queues, binary
trees, and linked lists. Also dempn-
strated is the use of the Unix mal -
loc() and calloc () library
subroutines. This chapter does not
contain much new C language mate-
rial; rather, it does a good job of ex-
plaining how C can be used to struc-
ture data. It is especially useful |for
the readers not familiar with data
structures in general.

The last chapter, “Input/Output
and the Unix Environment,” dis-
cusses the functions contained in C’s
standard library and some of the tools
available with the Unix system to help
C programmers. This chapter begins

with a truly outstanding section on
the printf() and scanf()
functions and continues with a nice
listing| of standard 1/0 functions in the
library and the macros in the include
fle, ctype.h. The chapter con-
cludes with a discussion of file de-
scriptors, functions in the standard li-
brary that use them, coverage of the
Unix C compiler (cc), the 1int
syntax checker, the C source code
formatting program (cb), and the
ma k e program.

The book contains one appendix
(a listing of the AsCIl character set)
and two indices—the first lists se-
lected programs and functions in-
cluded in the text, and the secondis a
subject index.

REAL TIME
UN'X FOR YOUR
680x o PRODUCTS.
REGULUS -

P The Real Time “UNIX" of choice for over 40
International Corporations

» ROM.able for Dedicated Applications
p Compatible with V6, V7, System lll, System V

P Ported by Alcyon

Typical Real Time Latency: 750 Microseconds.
Alcyon also supplies 680X0 Hardware.

8716 Production Avenue * San Diego, CA 92121 - (619) 578-0860 TELEX 18-1776

UNIX is a Trademark of Bell Laboratories +

REGULUS is a Trademark of Alcyon Corporation
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FRANZ

THE FIRST NAME IN

LISP

Franz Lisp from Franz
Inc. is currently available
on a wide range of
machines under UNIX and
VMS. Now with Flavors
and Common LISP compa-
tibility. Franz sets the
standard for Lisp.

Franz Inc.

1141 Harbor Bay Parkway
Alameda, California 94501
(415) 769-5656

UNIX is a trademark of Bell Labs. VMS is a
trademark of Digital Equipment Corporation.
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CONCLUDING REMARKS

The overall quality of this book is
very high. The topics are well orga-
nized and the discussion complete.
As I read this book, I quickly gained
respect for the authors’ knowledge
and facility with the C language. Even
though I am an experienced C pro-
grammer, I gained subtle insight into
anumber of C language issues.

[ have two stylistic complaints
about this book, however. First, the
authors assume that the eventual
program users will not make mis-
takes. No attempt is made to show
code that traps errors or allows op-
erator input to be corrected. As are-
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YGLO

Custom software
designed and delivered
for UNIX™ Systems.

= Vertical Packages

= System Porting

= Online Systems

= Communication

= Work Group Systems

= Business Graphics

= Database

= UNIX Internals & Drivers
= DOS Systems

Tyglon Tech., Inc.

277 Bolton Road

East Windsor, NJ 08520
609/443-3215

UNIX is a trademark of Bell Laboratories
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B Our Isolators eliminate equipment
interaction, clean up interference,
curb damaging power line spikes

~and

ISO-1 ISOLATOR

3 isolated sockets; quality spike
suppression; basic protection. . $81.95
ISO-3 SUPER-ISOLATOR

3 dual isolated sockets; suppressor;
commercial protection. .. ... 8$122.95

ISO-17 MAGNUM ISOLATOR

4 quad isolated sockets; suppressor;
laboratory grade protection. . $213.95

27 Electronic Specialists, Inc.
171 S. Main, Natick, MA 01760 (817)855-1532

Toll Free Order Desk 1-800-225-4876
MasterCard, VISA, American Express
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sult, I am afraid that readers may get
the wrong idea about interactive
programming.

One of the book’s strengths is
that it contains many programming
examples. However, many of them

® Not recommended for be-
ginning programmers

® Highly recommended for
experienced programmers who
want to learn C and for those
who know C and want to learn
more about it

® Maximum recommenda-
tion for advanced C program-
mers looking for a good C lan-
guage reference

have no usefulness beyond illustrat-
ing a point. In addition, very few com-
ments are included in the sample pro-
grams. This could give readers the
mistaken idea that comments are not
necessary in C programs.

This book compares very favor-
ably to Kernighan and Ritchie’s The
C Programming Language. In fact, A
Book on C surpasses “K&R” in two
ways. First, it is an excellent refer-
ence guide, containing many tables
that show how a good deal of the C
language is used (I refer to it often).
Second, A Book on C contains the
major extensions to C that have taken
place since “K&R” was first
introduced. [0

Ray Swartz is the founder and president of
Berkeley Decision/Systems Inc., a Santa
Cruz, Calif.-based computer consulting
and training firm specializing in C and
Unix.
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CALTENDAIR

sNA—Concepts, Design, and Real-Time Software Design: Database Management Sys-
Implementation: August 26-28, September 17-20, Baltimore, Md.  tems Short Course: September
Scottsdale, Ariz. Contact Center for ~ Contact Ruth Dordick, ics, 800/421-  17-20, Baltimore, Md. Contact
Advanced Professional Education, 8166, inside Calif. 800/325-8251, Ruth [Dordick, 1cs, 800/421-8166,
714/261-0240. from Canada 800/267-7014. inside| Calif. 800/325-8251, from
Canaja 800/267-7014.

Configuration Management Of
Software Programs: September
4-6, Washington, D.C. Contact
Merrill Ferber, 202/676-8522.

International Microcomputer
Annual Conference And Expo: | I a l
September 4-6, Washington, D.C.

Contact Sam Slack, 609/848-1000.

Unix Shell Programming: Sep- eer eS

tember 3-5, New York, N.Y. Con-
at affordable ppces

tact Alice Moss, 212/807-9444.

National Software Show: Sep-
tember 4—6, Washington, D.C. Con-

tact Sam Slack, 609/848-1000. ® Comprehensive Education Courses
® On-line UNIX Support

Unix System Administration: il :

September 9-12, New|York, N.Y. ® System Administrati

Contact Alice Moss, Lucid, 212/ ® Software Development

807-9444. ® Packaged Software

_ ® Hardware

Microprocessor Software, Hard- ® Inf : N \ !

ware, and Interfacing: Sep- nformation Center P‘Ianmng

tember 10-13, Washington D.C.

e L CALL FOR OUR SERVICE BROCHURE

8166, inside Calif. 800/352-8251,

from Canada 800,/267-7014. 513-733-4747

sNA—Concepts, Design, and ‘

Implementation: September Information Technology
11-13, San Francisco, Calif. Contact Development Corporation
Center for Advanced Professional 2 Py s O PR T SRR G
Education, 714/261-0240. ITOC]  Gincinnatijotio 45844 | [ |

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

csI’s Fall SNA Seminar: Sep-
tember 17-19, St. Louis, Mo. Con- " 2
tact Bob Walsh, 408/725-1568. Please circle Ad No. 49 on inquiry card.
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CALENDAR

Advanced C Programming: Sep-
tember 17-20, New York, N.Y. Con-
tact Alice Moss, Lucid, 212/807-
9444,

csr’s Fall sNA Seminar: Sep-
tember 24-26, Los Angeles, Calif.
Contact cs1, 408/725-1568, inside
Calif. 800/325-8251, from Canada
800/267-7014.

Microprocessor Troubleshoot-
ing Techniques: September
24-27, San Diego, Calif. Contact
Ruth Dordick, 1cs, 800/421-8166,
inside Calif. 800/325-8251, from
Canada 800/267-7014.

accounting
software

mbsi/ Rea;Woﬂd

ACCOUNTS RECEIVABLE @ ACCOUNTS PAYABLE
GENERAL LEDGER @ PAYROLL ® INVENTORY CONTROL
ORDER ENTRY / BILLING ® SALES ANALYSIS

For AT&T UNIX™ PC, 3B™ 2,
NCR / U TOWER, TOWER XP,
INTEL 286 / 310, ALTOS XENIX™
AND OTHERS.

MEGASCORE is committed to providing quality
business software for UNIX.

In an independent survey, over 350
dealers recently rated RealWorld # 1 in
user friendliness, manufacturer support, demon-
stratability, dealer margins, features, technical
performance, documentation and adpp(ahlllty,
Since 1975, over 40,000 satisfied end
users have successfully used variations of these
packages in their small businesses. MEGASCORE
backs RealWorld with unparralled support, self-
running and interactive demos, and excellent
reseller margins. Call us now at 201-839-3274,
or write for complete information.

XENIX trademark of Microsoft Corporation
UNI’; ; a trademark of AT&T Bell Labs.

Mecascore, Inc.

96 Union Ave. Rutherford, NJ 07070
201-939-3274
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Take Advantage of 16-Bit Mi-
cros: September 24—27, San Diego,
Calif. Contact Ruth Dordick, Ics,
800/421-8166, inside Calif. 800/
325-8251, from Canada 800/267-
7014.

SNA—Concepts, Design, and Im-
plementation: September 25-27,
Detroit, Mich. Contact Center for
Advanced Professional Education,
714/261-0240.

Unix System Internals: October
1-4, New York, N.Y. Contact Alice
Moss, Lucid, 212/807-9444.

To further the education of Unix
systems users and professionals,
Unix/World each month provides a
calendar of events as a service to our
readers. Please send information about
your seminar, trade show, or course to
Calendar Editor, Unix/World Magazine,
444 Castro St., Suite 1220, Mountain
View, CA 94041. All items should in-
clude a title, a brief description of the
course, seminar, or trade show, the
date of the event, the city and state
where it will be held, the name of the
sponsoring company or organization,
and an address and phone number for
further information. Please submit

all items at least four months in
advance. 0O

Great Learning
Exhilarates,
Motivates

UNIX™ is a trademark of Bell Laboratories

— —

591 W. Hamilton Ave.

And it saves you money.

USER TRAINING LORPORATION
CALL NOW (408) 370-9710

e  Campbell, CA 95008
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SEPTEMBER 1985




TRENDS

sync

Continued from page 108

an advertisement for AT&T. The
problems I've related regarding the
alternate services are based both on
my own actual experiences and on
those related to me over time. I can
only interpret the facts as I see
them.

Some aspects of the current
telecommunications  environment
seem more like bad jokes than any-
thing else.

For instance, on a recent trip to
Portland I noticed that the public
phones (coin and ‘“charge-a-call”
types) seemed to give no informa-
tion about how to dial long distance
calls if you weren’t already a sub-
scriber of a non-AT&T long distance
service. On the charge-a-call
phones, big tags told you how to
reach the local access numbers for
the alternates (only useful if you al-
ready have an account with them),
but what about AT&T?

Well, it turned out that one line
instructions for using AT&T were on
the phones—in almost microscopic
non-contrasting type printed across
a fold on the information card. It
seems that in an effort not to show
favoritism toward AT&T, the local
telephone company created some-
thing best described as laughable.

One hopes that all of the alter-
nates will eventually find it in their
best interests, whenever possible,
to bring their systems up fully to the
standards of AT&T, including the crit-
ical issue of call charging. However,
it seems indisputable that many of
the alternates we see now will no

longer exist in five or ten years. -

They are learning something that
AT&T has known all along—that pro-
viding quality telephone service is a
lot of work and costs a lot of money.
To the extent that the alternates are
willing to do the work and spend the
money, their services may be able to
compete effectively with those of
AT&T in the long run—but the alter-
nates still have a lot of work to do.
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It's amazing how quickly the
world of long distance services
changes and becomes ever more
convoluted. 1BM’s recent purchase|of
a large chunk of McI stock, and the
purchase of SBS (prior to this, SBS
was already primarily owned by IBM)
will most likely help AT&T in the long
run! It was obvious that MCI was
going to get funding from sonle-
where in any case, and the recent
developments will greatly spur the
push for full deregulation of AT&T.
Already, murmurings from the FCC
indicate the AT&T deregulation pro-
cess may be substantially acceler-
ated. A fully unregulated AT&T may
be truly a remarkable competitive
entity. So AT&T should do just fine.
The losers in this situation may wel
be the smaller carriers, who may not
be able to compete effectively with
the giants in the long run.

Over time, we can expect |to
see AT&T’s long distance rates begin
to drop and the alternates’ rates
continue to rise. This will result
in pricing partly for AT&T and the al-
ternates, a significant change from
the pricing advantage that the alter-
nates have tended to enjoy for some
services. At that time, we'll all
presumably be freer to make all |of
our long-distance service choices
based more completely on quality.| It
will be interesting to see what
transpires. O

--Lauren--

UUCP: decvax,ihhnp4,
seismo,clyde,
bonnie}'!'vortex!
lauren

=
'

Lauren Weinstein is a computer /telecom
munications consultant living in Los An-
geles. He has been involved in an array of
projects that range from the mundane|to
the bizarre. He has particular expertise|in
the fields of computer networking, the
Unix system, microcomputer technology,
and telecommunications systems.

PALOMINO® will customize the Stand-Alone DeBugger SADB™ to adapt
itto your system and your version of UNIX™. SADB is simply the best tool

ever developed for UNIX Kernel development, driver writing and system

maintenance.
5777 S. Rural Rd. #4 Tempe, AZ 85283 (602) 897-UNIX

Palomino Computer Systems Inc.

Unix 1s a trademark of AT&T Bell Labs

|
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EQUAL ACCESS—
UNEQUAL
SERVICE

PART II

BY LAUREN WEINSTEIN

Greetings! Last
month, as you
may recall we
explored some

aspects of the
“brave new
“ | world” of long dis-

: .k tance telephone
i i services. Now
let’s look specifically at one particu-
larly complex aspect of the current
long distance environment, the mys-
tical area known as “equal access.”
“Equal access,” as you proba-

bly know, is the procedure under
which you can specify which long
distance company is to provide your
default long distance service. Equal
access services are more expensive
to provide than the more typical “dial
a local number then enter your ac-
count code”-type service used by
the alternates up to now—that’s
why equal access is driving up the
alternates’ rates. That’s also why
the alternates seem to have little in-
terest in providing equal access, ex-
cept in metropolitan areas—many
smaller communities will apparently
never get equal access capabilities.
The  alternates  originally
viewed equal access as the answer
to all their problems. Of course, as
they realized the true costs, they've
started to kick and scream. They've
also finally started to realize that
equal access might bring them
enough new customers to com-
pletely swamp their networks—
making the current call quality prob-
lems on their nets look trivial in
comparison. These problems affect
both the private network operators
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and the WATS resellers—they both
must deal with equal access costs
and with saturated facilities as they
sign up more customers.

CHARGE!

But I've saved the best for last.
There is a fascinating fundamental
difference between the way AT&T
handles call charges and the manner
in which most of the alternates have
been (and to a vast extent still are)
handling call charges. The AT&T net-
work is completely set up to provide
a positive indication of when a call is
truly answered in a ‘“chargeable”
manner, and billing is done on this
basis. However, to an overwhelming
degree, the alternates have used a
different technique.

Most of the time, their charging
has been based on how long a call
has been in progress, regardless of
the answering status. If you sit there
letting the phone ring too long, or
talking to an intercept operator, or
even listening to noise waiting for a
ring that never comes, you often
have been charged after a fixed time
interval elapses (typically ranging
from 30 to 45 seconds or so from the
completion of dialing).

In other words, they often
haven’'t known when the calls were
being answered. So they guessed—
in a manner that usually tended to
err in their favor. The alternates
often seem rather reluctant to dis-
cuss the way their charging is
done—for pretty obvious reasons.
Pedple tend to be rather surprised
when they learn that, in many cases,
charges for unanswered calls may
appear on their bills.

One of the goals of equal access
was to help abolish this problem by
making the appropriate ‘“call an-
swering supervision” information
more widely available for the alter-
nates’ use. When an alternate goes
equal access in a city, it can simulta-

neously receive the call answering
information for calls placed fo that
city. Calls placed to cities without
equal access via the alternates do
not necessarily receive this informa-
tion (depending upon the type of in-
terconnect in use at the destination
city). Note that the issue here is
whether or not equal access is in
place in the destination city—the
charging information isn’'t based on
whether or not equal access is in use
in the city from which you're placing
a call.

Even when the answering su-
pervision information ¢s available for
the alternates’ use in a given city,
the alternates have generally not
stampeded to actually use this infor-
mation for charging purposes. That
is, even when the call answering
data is provided, most alternates still
often ignore it. Their “guessing
game” has been continuing pretty
much unabated as a result.

For the occasional long distance
caller, a small overcharge now and
then may be no big deal. But for the
heavy long distance user, it can be-
come a major hassle to keep calling
the alternates’ business offices to
have call after erroneous call re-
moved from the bill every month.

The problem becomes acute
with automated data calls, as the di-
alers typically wait a fixed length of
time (usually pretty long to give
plenty of time for connection) before
aborting a call. We generally assume
that we won’t get charged for a call
if it isn't answered. But the way
many of the alternates have tended
to operate, an automatic modem call
that hits a busy signal or non-
answered ringing, or just doesn’t go
through for some other reason,
might well show up on the bill
anyway. With enough calls, this
could cost quite a bit of money, to
say the least.

[ really didn’t intend for these last
two months’ columns to sound like
Continued on page 107
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The C1200 computational system
brings mainframe performance and
features to the individual user. It provides
the power and local control needed for
today’s most compute-intensive engineer-
ing and scientific applications, including
modeling, analysis, and simulation.

A true UNIX 4.2 BSD implementation
complements the register-intensive 3 2-bit
advanced architecture providing 2.3 million
Whetstones/second speed. Up to 24 Mbytes
physical memory, 4 Gigabytes virtual memory,
high performance disks and I/O subsystems
enable the C1200 to deliver multi-user capability
at a single user price.

The C1200 offers high resolution bit mapped
color graphics and incorporates industry-standard
compilers, networking, communications, and inter-
connection options to complement other systems
from PC’s to Supercomputers.

The C1200—Proof of Celerity’s Dedication to

Performance Technology.

Get in touch with tomorrow today. |
Contact Celerity Computing. |
CELERITY COI\*PUTING a

Corporate Headquarters 9692 Via Excelencia, San Diego, CA 92126, (619) 271-9940
Sales/Support Offices Framingham, MA/(617) 872-1552; Houston, TX/(713) 496-2128; Farmington Hills, MI/(313) 553-7833;
Woodland Hills, CA/(818) 703-5141 and Santa Clara, CA/(408) 986-8466
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ENIX Now/
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