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A Multi·User Hard Disk 
Small Computer for 

Only 14,875.* 

At RAIR, we have been building ad
vanced microcomputer systems for' 
more than four years. That's why our line 
of Black Box microcomputers offers 
such unbeatable price/performance. 

We've been consistently at the fore
front of compact computer technology, 
with 8" Winchester disks and multi-user 
software. And now, we've added, inte
gral 5114 " hard 9isks-plus state-of-the
art 64k RAMs. 

When you specify our 
'latest Black Box microcomputers, you 
get 5114 " Winchester hard disks for high 
speed, high capacity storage and 64k 
,dynamic RAMs for expanded memory. 
Plus an advanced MP/M operating 

. system for multi-user, multi-tasking 
, operation. 

So if you're searching for compact 
co'mputer systems with real price/perfor
mance, evaluate our Black Box micro
computer today. For details, contact the 
RAIR office nearest you. 

*Single-unit price for Black Box Model 3130 evaluation syst~m_ 

United States: RAIR Microcomputer Corporation 
4101 Burton Drive, 8antaCIara, CA 95050, TelE:lphone: (408) 988-1790 Telex: 677038 • 

West Germany: RAIR Computer GmbH 
Clemensstrasse 5-7, 5000 Koln 1, Telephone: (0221) 219811 Telex: 8881915 

United Kingdom: RAIR Ltd., Wellington House, 
6-9 Upper 8t Martins Lane, London WC2H 9EQ Telephone: (01) 836 6921 Telex: 298452 
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We've corne 
to· the fore 
because of 
. our four: 
1. General Consulting Services. 

Applications programmers and programmer/ 
analysts working as your employees in either 
support or lead roles, providing supplemental 
design and implementation capability across 
an impressive range of tasks. 

2. Advanced Technology Group. 
Systems internals specialists combining the 
highest levels of technical expertise with mean
ingful, firsthand knowledge of real-world, 
dollar-sensitive, business concerns. Uniquely 
equipped to· handle your systems develop
ment/maintenance, software/hardware evalu
ation, disaster recovery and other systems 
needs. 

3. The Data Center. 
An' extensive facility built around a large, IBM 
303X mainframe operating under VM, and of
fering the ideal software/human resource en
vironment to support our applications, sys
tems, education and other consulting work. 
And that means your work. 

4. CompEd Technical Education. 
Furnishing live, high-level, hands-on OP in
struction to help yOLJ upgrade and maintain 
the skills of your technical support and sys
tems staffs. CompEd trainers are full-time 
professional educators, with direct C3P experi
ence under their belts. 

/I 

Nobody else 
can do for you 
what we can. 

I Spiridellis & Associates, Inc. I 
The Full Service DP Consulting Firm. 

1133 Avenu~ of the Americas, N.Y, N.Y 10036/(212) 221-7270 
NEW JERSEY/DATA CENTER 225 Old New Brunswick Road Piscataway. NJOBB54 (20119B1-1114 

CONNECTICUT 300 Broad Street Stamford. CT 06901 (2031 324-1174 
WASHINGTON.OC 7927 Jones Branch Drive McLean. VA 22102 [7031 734-9B4B 

TEXAS 55BO LBJ Freeway Dallas. TX 75240 (21413B6:9166 
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Rent today, 
so you can earn 
more tomorrow. 
Your company can enhance future profits 

by renting sophisticated Intellec® 

ETHERNET * 
When Intel, Digital Equipment and Xerox got together 
to create the specification for the office. of the future -
ETHERNET - that spec instantly became a de facto 
standard. But ETHERNET's a big decision for your 
company's future as a U new" technology, involving 
people, equipment, bricks, mortar, and cash. It would be 
nice for you if there was a quick, easy, inexpensive way 
to evaluate ETHERNET. Well, there is. You can rent all 
the sophisticated hardware and software tools required 
for evaluation off,the,shelf from Rental Electronics. 
Today. Rent whatever you need of Intel's Intellec® 
Development Systems for ETHERNET - quickly and 
without hassles. If you've already built your ETHERNET 
prototype, you need one Intellec DS/E for your 
evaluation. No prototype yet, and all you need is two 
DS/E's. That's it. Rent the Intel systems from REI, and 
your company will quickly have all the information it 
needs to make a proper decision on ETHERNET. 

*ETHERNET is a trademark 
of Xerox Corporation. 

o Tell me more about renting Intellec systems. 
Call me at ________________ _ 

o Send me your new Rental Catalog. 
o I'd like a copy of your Sales Catalog, too. 
o Here's some of the equipment I'm specifically interested in: __ 

systems from Rental Electronics. 
Now. 

NETWORK 
MANAGEMENT 

An Intellec® NDS,I Network Development 
System allows you to develop products in a 
distributed environment. This is the first and 
only development system which simultaneously 
reduces costs and increases performance. You can 
rent a full,blown NDS,I system (or any part of 
it) immediately from Rental Electronics. If you 
already have an Intellec 240 or 245, you can rent 
an upgrade package to convert it into a Network 
Manager. Use an NDS,I system to evaluate a 
network or beef one up. A Network Manager 
permits up to eight Intellec systems to share both 
a common line printer and disk storage . . . with 
substantial enhancements for floppy,disk based 
systems, too. Everything you need for 'your ' 
Network Manager is immediately available for 
rent from Rental Electronics. No other 
development system can compare with Intel's 
Intellec. No other rental company compares with 
REI, either. 

Immediate Help. 
. Right Here. 

Rental Electronics, Inc. 
(800)227-8409 

except California 

(800)225-1008 
Massachusetts 

GSA Contract #GS'()4S~23560 ----------., 
I 

NAME __________ TITLE_____ I 
ORGANIZATION I 
ADDRESS _________ MAIL STOP__ I 
CITY/STATE/ZIP ____________ _ 

TELEPHONE _________ _ 
I 
I 

Please complete coupon and mail to: Rental Electronics, Inc. I 
19525-Business Center Drive, Northridge, CA 91324 

I ©Rental Electronics. Inc. 1981 D1171 I,.: ,/ 
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A powerful 
display of innovative 

thinking. 
Introducing TI's new 
OPTI 900 Model 940 
Electronic Video 
Terminal. 

The OPTI 900* Model '940 is 
the fIrst in a family of electronic 
video terminals from Texas 
Instruments. Combining the 
power of an editing terminal with 
the convenience of video display, 
the Model 940 brings new per
spectives to applications includ -
ing data entry, electronic mail, 
commercial timesharing and data 
base management. 

The 940 offers state-of-the
art human-factor design features 
to help reduce operator fatigue, 
and a variety of versatile charac
teristics to enhance any, business 
application requiring high perfor
mance editing. 

Standard display features on 
the Model 940 include a 12-inch 
diagonal screen with an operator
selectable format of either 80 or 
132 columns by· 24 lines. A 25th 
status line displays information in 
three selectable modes for func
tions like tabs, margins, errors or 
host computer messages. 

The 940's display can be split 
both vertically and horizontally into 
separate data regions allowing a 
user the flexibility to operate 
within one region without disturb
ing another. And for applications 
like process control ,the Model 940 
features scrolling regions for 
quick, effective data comparison. 

as options. Other available appli
cation-oriented options include 

international or graphic char
acter sets and additional 

h~~===;~i1~~'""'''--~ memory of up to 5,760 charac-
~ ters to give the 940 added ver- , 

satility for daJa entry applications. 
There is also a transparent print 
feature that permits a host com
puter to bypass the screen and 
transmit data to an optional local 
printer, allowing the operator con
tinued use of the screen during the 
printing cycle. And the Model 
940's memory can store up to 
1,920 characters of data. 

Featuring .128 displayable 
ASCII characters, the versatile 
Model 940 includes a unique com
bination of double high, double 
wide and double high/wide charac
ters for display emphasis and 
reduced visual strain. Additional 
video features include 7 x 9 dot 
matrix characters with true under
lining and true descenders. 

The Model 940's detached 
keyboard, designed to increase 
operator comfort and productivity, 
is connected to the display monitor 
with a 6-foot coiled cord and fea
tures operator-oriented function
ally clustered keys. For added user 
convenience the Model 940 also 
offers detachable nonglare screen 
fIlters and a tiltable display monitor 

TI is dedicated to producing 
quality, innovative products like 
the new OPTI 900 Model 940 
Electronic Video Terminal. And 
Tl's hundreds of thousands of data 
terminals shipped worldwide are 
backed by the technology and relia

'bility that come from 50 years of 
experience. 

Supporting Tl's data ter
minals is the technical expertise 
of our factory-trained sales and 
service representatives, and 
TI-CAREt, our nationwide auto
mated service dispatching and fIeld 
service management information 
system .. 

For more information on the 
new OPTI 900 Model 940, contact 
the TI sales office nearest you, 
or write Texas Instruments 
Incorporated, P.O. Box ~ 
202145-, Dallas, Texas V, 
75220, or phone (713) . 
373-1050. 

lte put computing 
within everyone's reach. 

TEXAS INSTRUMENTS 
INCORPORATED 

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, MIS 74, B.e5, 
ViUeneuve-Loubet, 06270, France, (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233. Telex RS 21399, or phone 2581122. 

*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated 
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I Why your I 
: competitors are I 
I attending I 
I Datamation I 

Seminars I 

I 
Reason # 

7. 
Hard-hitting 
"Til is program has been 
an eye-opener. 
Uoyd McJunkin. District 
Engineer ATwr Long 
Lines 

r-----------i 
IWant to learn I 
• more? I 
I Send this coupon. or call Joan I 
I Merrick. t he Datamation I 
I Institute for Information 

Management ~ Technology. I 
1850 Boylston Street. Suite 415. I 
I Chestnut Hill. Massachusetts I 

02167. Tel. (617)738-5020 

II Please rush detailed information I 
about the following as it becomes 

I available: 

I
I D The schedule of 38 public 
seminars on Information 

I Management 8fJ Technology at 
I convenient locations in 13 major 
Icities. - Bv far the most 

I 
comprehensive curriculum in 
the country. 

I D In-house presentations 
I tailored to my organization- and 
I schedule. and the significant 

I cost savings they can provide. 
D Datamation's National 

I Conferences and Spotlight 
I Briefings for 1981-82. 

I Name 

I Title 

ICompany 

ICity 

IState Zip ____ I 

ITelephone I 

1-----_-----.1 
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Twenty Years Ago/Ten Years Ago 

LOOKING 
BACK 

PALEVSKY PRODUCTION 
November 1961: After his sudden departure 
from Packard Bell Computer in July of '61, 
Max Palevsky proceeded to finance and or
ganize a new computer company called Sci
entific Data Systems in Santa Monica, Cal
if. The new company entered an already 
crowded territory: the small-scale, scientif
ic computer marketplace. sos was' 'private
ly and substantially financed," had 20 
employees in November of '61, and expect
ed to undertake a "more ambitious program 
than was pursued at Packard Ben. " Joining 
Palevsky at sos were Robert Mark Beck, vp 
of engineering, formerly with Packard Bell; 
Albert Sperry, chairman of the board, the 
former head of Information Systems, Inc.; 
and, as chief of the sos computer group, 
Henry Herrold from Hughes. sos planned to 
release its first system sometime in 1962. 

* 
One of the computer industry's 

founding fathers, Professor Howard H. Ai
ken, director of the computation laboratory 
at Harvard University, announced his retire
ment from the faculty in late 1961. In col
laboration with IBM, Aiken had designed 
what has been called the world's first large
scale computer, the Mark I, in 1939. He and 
his staff and students later went on to design 
and build the Mark II, III, and IV. Aiken 
also pioneered research in automatic lan
guage translation, automatic shorthand 
transcription, and the use of magnetic cores 
and drums as computer components. 

FAST FORTUNE 
November 1971: H. Ross Perot's company, 
Electronic Data Systems, stepped into the 
federal limelight when a House Govern
ment Operations· subcommittee spent two 
days examining the company's relationship 
with Texas Blue Shield. Perot founded EOS 

in 1962, but the company didn't take off 
until 1966, when Texas Blue Shield award
ed it the first two of many subcontracts to 
process Medicare claims. EOS'S revenues 
leaped from $3.7 million in 1967 to $47.6 
million in 1970, and in 1971 the figure 

jumped to $75.2 million. From 1967 to 
1971 , EDS earned $150.6 million, more than 
half of it from nine Blue Shield groups. 

Testimony at the House hearings al
leged that by giving the contracts to EDS 

without consulting the Social Security Ad
ministration (the government agency in 
,charge of Medicare) , Texas Blue Shield had 
violated the terms of its government con
tract. Compounding the violation was the 
fact that EOS 's books were closed to the feds ' 
because its contract did not include a re
quired "examination of records" clause. 
The testimony also indicated that Perot him
self was guilty of a conflict of interest, in 
that the year before he became a subcontrac
tor to Texas Blue Shield he was serving 
part-time as head of Blue Shield's dp de
partment. Most of the testimony at the hear
ing came from Thomas Tierney, director of 
the Social Security Administration's Bu
reau of Health Insurance. 

Texas Blue Shield answered that in 
1966 it had three contracts with EOS and that 
one of them, for processing private claims, 
was larger than the two Medicare contracts 
combined. That being the case, Blue Shield 
reasoned, the regulations dealing with prior 
approval and examination of records regula
tions were not applicable. The SSA never 
accepted this reasoning, but reimbursed 
Blue Shield for its payments to EDS anyway. 
EDS'S Medicare profits in 1966 and 1967 
were not known, but DATAMATION used an 
SSA estimate of the company's annual costs 
during the period to calculate that its rate of 
return exceeded 100%. 

Tierney stressed in his testimony 
that EOS'S unit charges for processing the 
claims were consistently lower than the na
tional average, and Milledge A. Hart III, 
president of EDS, said he was pleased that 
the hearings had brought this out. He also 
noted that in 1969 EDS had set up a special 
subsidiary, EDS Federal, to handle its Medi
care business. "Federal auditors are free to 
examine EDSF'S records whenever they 
want to, " he said. 

-Deborah Sojka 



It's a word that best sum
marizes the benefits of the 
Memorex 2078 Display 
Station. Important 
benefits for users of some 
of today's most popular 
CPUs, including the I~M 
43XX. And of today's 
most advanced 
communications protocols, like SNA/SDLC. 
The 2078 Is Easier To Work With. 
People who are more comfortable are more pro
ductive. That's why there are more ~~people" fea
tures designed into the 2078. A non-glare screen 
and key tops. Non-reflective moldings. Recessed 
display. And a monitor that tilts 300 up and 15 0 

down. There are also more operational features. 
Like a line and column indicator An alternate 
cursor An operator information line. And key
board click and non-click mode. 
The 2078 Is EasierTo Move Around. 
Space is always at a premium, be it on a desktop or 
an entire office work area. Which is why Memorex 
made the 2078 both compact and versatile. The 
whole package measures just 17" wide by 19" high 
by 24" deep. And it weighs a mere 55 pounds. A 
detachable keyboard and a removable monitor 

ME 

that canbe conveniently 
placed on a shelf, further 
increases workspace 
, efficiency. 
The 2078 Is Easier To Get 
The Way You Want It. 
It can be ordered with 
your choice of five screen 
capacities, from 966 to 

3564 characters. With many keyboards, including 
75-key EBCDIC typewriter, ASCII typewriter and 
EBCDIC data entry as well as 87-key ASCII type
writer and EBCDIC typewriter with numeric pad. 
And an impressive list of options, including selector 
light pen, security keylock, an unprotected field 
indicator and a special conditions alarm. 
The 2078 Is EasierTo Get When You Want It. 
It's built for SNA/SDLC, right now. It's built for 
customer installation in a matter of minutes. But 
for all of the reasons the 2078 from Memorex is 
easier to appreciate, the biggest might be delivery. 
Because 2078s are available in quantity, immediately. 

So take the easier way out. And the smarter 
way. Contact your local Memorex representative 
today. Or Laurie Schuler at (408) 996-9000. 
Memorex Communications Group, 18922 Forge 
Drive, Cupertino, CA 95014. 

REX 
expression of excellence. 
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Intel would like to givt 
With light-speed paging and swapping, Intel's new 
FAST-3815 intelligent memory system frees your 
33505 (and 33805) for the task they were meant to 
perform: data storage. 
Priced at only $6K a megabyte, 
the FAST-3815 is an intelligent 
Random Access Memory (RAM) 
system. And because it handles 
paging and swapping faster and 
more economically than anything 
else in the market, the FAST-3815 
releases your large capacity disk 
drives for productive use. 
When compared to conventional 
disks, Intel's FAST-3815 offers 
many cost-effective advantages 
for IBM 4300, 158, 168, 303x 
and PCM users. These include: 

• Improving paging and swap
ping up to 300 percent, 

• Enhancing systems perfor
mance by reducing page 
service time up to 67 percent 
(vs. a 3350), 

• Reducing users' response 
time and/or increasing the 
number of users with no de
gradation in response time, 
and 

• Providing environmental 
savings-cooling, power and 
space. 

I ntelligent memory priced at 
$6K a megabyte 
You won't find RAM memory any
where priced as low as $6K a 
megabyte ... especially intelligent 
RAM memory. Intel's advanced 
iSBC 86/12lM single-board com
puter equips the FAST-3815 with 
unparalleled intelligence that, 
among other functions, handles 
channel protocol and performs 

sophisticated self-healing diag
nostics. 
Self-healing procedures which 
make the FAST-3815 virtually fail
safe include: 

• The first commercial applica
tion of 'hot' spares and. 
double-bit error correction 
with multiple-bit detection, 



I 
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you free 33505. Now 
• A unique software sweep 

that 'scrubs' soft errors and 
reallocates spare memory in 
place of hard errors, and 

• An automatic recording - in 
its own battery backed-up 
memory - of the board and 
device location of any errors 
to provide maximum service 
efficiency. 

The FAST-3815's microcomputer 
also ensures complete IBM com
patibility and the ability to emu
late numerous direct access 
storage devices. 

Fast access 
The FAST-3815's extremely fast 
paging and swapping perfor
mance can release 3350s (and 
3380s) to perform the function 
they handle best - normal data 
storage. The FAST-3815's 0.8 
milliseconds access time is con
siderably faster than any IBM 
alternative. 

By moving the paging data sets 
of swap files onto a single FAST-
3815, you can free multiple 
3350s (and 3380s) to handle 
your growing data storage re
quirements. And, Intel's FAST-
3815 is available for delivery now. 

The FAST-3800 family 
The new FAST-3815 is an entry
level version of the Intel FAST-
3805 semiconductor disk. Both 
devices in the FAST-3800 family 
offer impressive environmental 
savings. Power costs, cooling 
costs and space requirements 
are at least half of those of con
ventional disks. 
Intel's FAST-3815 releases your 
disks for more productive use, 
offers increased systems per
formance, and is available now. 
Interested? Contact Intel's Market 
Information Office at 512/ 
258-5171. Or mail the attached 
coupon today. 

o Send details on the FAST-3815 
semiconductor disk. 

o Have a salesman call immediately. 

Name __________ _ 

Organization _______ -'---__ 

City. State. Zip _________ _ 

Phone~( _~ ________ _ 

CPU _____ Operating system __ 

Return to Intel Market Information Office, P.O. Box 
9968, Austin, Texas 78766. 

Europe: Intel Corporation SA, Systems Group, Rue du 
Moulin a Papier 51, Boite 1, B1160 Brussels, Belgium, 
322-660-30-10, TLX 846-24814. Canada: Intel Semicon
ductor of Canada, Ltd., 201 Consumers Road, Suite 200, 
Willowdale, Ontario M2J 4G8. 416/494-6831. 
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8TI8000 
32-bit multiprocessor system 

With the BTl 8000 32-bit multiprocessor 
system, you can expand your processing power 
over a tenfold range - without adding or diverting 
staff to convert application programs or generate 
new systems software. And, since the BTl 8000 
can handle up to 200 on-line, interactive termi
nals, you won't need an army of data entry people. 

The key is VRA - Variable Resource Archi
tecture. VRA combines hardware resource 
modules with a single, self-regulating operating 
system to give you almost unlimited flexibility in 
configuring your system. With VRA, you can add 
up to 200 terminals, 8 CPUs, 16 Mbytes of main 
memory, and 8 Gbytes of mass storage. 

Along with ease of growth comes ease of 
operation: virtual memory; fail-soft architecture; 
flexible batch/interactive mix; security and pri
vacy; device-independent programming; and 

simultaneous use of COBOL, FORTRAN, 
BASIC/8000, and PASCAL. Yet, for all this flexi
bility and power, you pay 30% less than for com
petitive systems. 

As for reliability and service, they're assured, 
thanks to remote diagnostics. BTl has been using 
this method for over 10 years, and currently sup
ports over 3,500 computer systems. 

To boost your growth without busting your 
budget, contact your nearest BTl sales office today. 

I-BTl 
COMPUTER 
SYSTEMS 

Corporate Offices: 870 West Maude Avenue, Sunnyvale, CA (408) 733-1122; Regional Offices: Piscataway, NJ (201) 457-0600; 
Palatine, IL (312) 397-9190; Atlanta, GA (404) 396-1630; Sunnyvale, CA (408) 749-0500. Sales Offices in major U.S. cities. 
In the United Kingdom: Birmingham (021)-477-3846. .BTI are registered trademarks of BTl Computer Systems 
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SOFTWARE FOR THE 
DISPLAYWRITER 

TI SPEAKS UP 

MORE SMARTS 
FOR THE IDM 

MORE THAN IT'S 
DESIGNED TO DO 

THINK 
COMPUTHINK 

LOOK AHEAD 
The IBM Di~playwri ter, ost,ensibly designed for word 
processing, may be a good opportunity for independ
ent application software developers. They are en
amored of the machine's price/performance ratio and 
self-diagI)ostics, both of which surpass IBM's Pers
onal Computer -- not to mention the Displaywriter's 
popularity with customers who wouldn't consider a 
computer ,otherwise. Already, Digital Research has 
corne out ~ith a version of its CP/M operatin~ sys
tem for the Displaywriter, and soon Advanced Soft
ware Products, Inc. of Delray Beach, Fla., will 
corne ori~ with a COBOL compiler for the machine. 
Similar to the virtual COBOL it offers for the lBf1: 
Series/l mini, Advanced Software's package is ex
pected to rent for about $25 a month per 'machine. 
Meanwhile, industry observers are waiting for IBM 
to di~close its BASIC package for the system. 

Look'for Texas Instruments to announce a new line; 
o'f products in its voice synthesis family that will 
expand its market from the chip level to the sys
tems'level. It's rumored that the semiconductor 
group will unveil a speech development system based 
on TI's Model 12 computer at this month's Midcon. 
Now ~ user can develop speec~ capability for his 
products "at horne" instead of taking the product 
out to a TI regional technology center. 

SprQcing up for a January users meeting, Britton 
Lee~s intelligent data machine (IDM) will sport a 
host of new enhancements. Internal memory will be 
upped to 6' megabytes from its current 3 M~ capa
city. A tape drive interface solves the backup 
problem. Now" the IDM can dump directly from disk 
drives to tape, instead of detouring through the 
host computer. Speeding up processing time is a 
floating point binary coded decimal function 
enabling the IDM to do arithmetic directly on 
decimal numbers. 

IBM's "best-kept secret"? The 5280, says Software 
Systems Inc., Jefferson City, Mo. Renting for un
der $500 per month, the 5280, when outfitted with 
SSI's $560 operating systemj acts more like a sin
gle user System/34 than a Datamaster, says SSI 
president Joe Frank, a 12-year IBM veteran. By 
December, SSI says the 5280 will be acting like a 
5251. Meanwhile, IBM warns that the 5280 wasn't 
"designed" to do all that. "So what?" asks Frank. 
"The 8080 wasntt designed to do data 'processing." 

A multitasking microcomputer supporting 16 users 
and priced at less than $10,000, quantity one, will 
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A DIFFERENT 
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BEEFING UP 
THE BUSINESS 

RUMORS AND 
RA~v RANDOM DATA 
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. LOOK AHEAD 
debut at this month'$ Comdex show. Made by Compu
think, Sunnyvale, Calif., the micro's basic co~fig
uration includes 128KB main memory, 5.9MB Winchest
er, 800KB on floppy,power supply, and chassis. 
The so~called Hawk 32, based on the 68000 process
or, will have a Version 7-compatible Unix-like op
eratipg system, including a file manager (multi
keyed ISAM). In addition to providing ISO Pascal, 
FORTRAN 77" and C, ,the vendor says it will be the 
only system in the ,mini market to offer high
intermediate certified COBOL. ' 

Since its acquisition of Microdata two years ago, 
McDonnell Douglas has invested more than it ini
tially paid for the Irvine, Calif., mini-maker. 
According to Donald Fuller, Microdata chairman and 
ceo,' the parent company is set to pump signifi
cantly more capital into his operation in the near 
future. . 

Monroe Business Systems is expected to drqp its 
single~diskette Occupational Computer 8810 after 
receiving initial feedback that single floppy sys
tems aren't sufficient· for most business needs. 
The $600 or so difference between the single- and 
dual~drive versions apparently isn't compelling 
enough to make users go to 'the trouble of swapping 
diskett~sduring backup. 

With its Viewpoint terminal hav~ng heated uplprice 
competition in the low-end ASCII market, Applied 
Digital Data Systems Inc. of Hauppauge~ N.Y., has 
trained its sights against a major competitor -
the Lear Siegler ADM-3. " A new Viewpoint model 
with ADM-3 compatibility will be' shown this month 
at the Comdex show in Las Vegas. Price will remain 
the same at $650 to end users in single quantities. 

Comserv Corp., Mendota Heights, Minn., is headed up 
a new market'ing path that may broaden its product 
appeal beyond the country's 1,000 largest companies 
and expand its 40% share'of the manufacturing sys
temssoftware market. By year-end, staff is ex
pected to number 375, up from 260 in April, as the 
company beefs up its development efforts in the on
line and minicomputer areas. Facilities are ex
panding too; R&D now has its own ~uilding and a new 
headquarters will be completed by year-end '82. 

Microdata plans to Qffer SNA communications support 
early next year, with X.25 packet switching capa
bility to follow ..• DEC is on the verge of announc
ing an entry into the CP/M market, ~ith its offer~ 
ing most likely packaged as a desktop ~ystem re
sembling one of the VT series of display terminals. 
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Why not have it all? 
Increased programmer productivity, 

faster response times, 
more satisfied users-

all within budget! 

Togeiher, we can manage it. 
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NOVEMBER 
Western Educational Computer Conference, 
November 19-20, San Francisco. 
Sponsored by the California Educational Computing' Consortium, 
this is the CECC'S fifth year. Contact Ron Langley, Director, Data 
Processing Services, California State University-Long Beach, 
1250 Bellflower Blvd., Long Beach, CA 90840, (213) 498-4111. 

COMDEX '81, November 19-22, Las Vegas, Nevada. 
This is the third annual conference and exposition geared to the 
needs of independent sales organizations. Contact the Interface 
Group, 160 Speen St., Framingham, MA01701, (617) 879-4502. 

Future Systems Forum, November 23-24, 
Toronto. 
Advanced Computer Techniques Corp. sponsors this forum, enti
tled "The Massive Service Centers of the 1980s." Speakers include 
Dr. Marvin Minsky, MIT; Herman Kahn, Hudson Institute; Charles 
Lecht, Advanced Computer Techniques; and Paul Strassmann, 
Xerox. Contact Marie Jensen, ACT Corp., 437 Madison Ave., New 
York, NY 10022, (212) 421-4688. 

1981 National Telecommunications Confe'rence, 
November 29-December 3, New Orleans. 
"Innovative Telecommunications-Key to the Future" is the con
ference title. Topics include using communications technology to 
develop energy resources, and other innovative uses of telecom
munications products and services. Contact Kenneth Black, New 
Orleans Public Service, 365 Canal St., Rm. 950, New Orleans, LA 
70140, (504) 586-2173. 

DECEMBER 
Twelfth International Conference on Computer 
Performance Evaluation, December 1-4, New 
Orleans. 
The conference is sponsored by the Computer Measurement Group, 
and will feature CPE sessions from three viewpoints-technical, 

. managerial, and tutorial. Contact Donald Deese, rEDSIM. 6118 
Franconia Rd., Alexandria, VA 22310, (202) 274-8461. 

WSC '81, December 9-11, Atlanta, Georgia. 
The annual Winter Simulation Conference is cosponsored by seven 
organizations, including the ACMlSIGSIM, and the IEEE's Computer 
Society. Contact Claude Delfosse, CACI, Inc., 1815 North Fort 
Myer Dr., Arlington, VA 22209. 

The Gulf Computer Exhibition, December 15-19, 
Dubai, United Arab Emirates. 
The Arabian Gulf will have its first computer conference and 
exhibition at the Dubai International Trade Center, sporting the 
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theme "Computer Applications in Business and Commerce. "Con
tact Diana Clifton Sewell, Seymour House, 17 Waterloo Place, 
London, swly 4AR. 

JANUARY 
Data & Telecommunications/Japan, January 20-
23,Tokyo, Japan •. 
Suppliers of PABX equipment, modems, cables, etc., from all over 
the world will be exhibiting at the Tokyo exposition. A conference 
program is also scheduled. Contact Industrial & Scientific Confer
ence Management, Inc., 222 West Adams St., Chicago, IL 6~06, 
(312) 263-4866. 

ASEE '82, January 26-28, San Jose, California. 
The Advanced Semiconductor Equipment Exposition is the fourth 
annual show and conference of semiconductor processing, produc
tion, and test equipment and materials suppliers. Contact Cartlidge 
& Associates, Inc., 491 Macara Ave., Sunnyvale, CA 94086, (408) 
245-6870. 

FEBRUARY 
IWP Spring Symposium, February 2-4, Anaheim, 
California. 
There will be educational sessions backed by a manufacturers' 
exhibit at this year's spring meeting, held by the International 
Information/Word Processing Association (formerly the Interna
tional Word Processing Association, still known as IWP). Contact 
IwpConference Services, 1015 North York Rd., Willow Grove, PA 
19090, (215) 657-6300. 

ISSCC, February 10-12, San Francisco. 
The International Solid-State Circuits Conference, in its 29th year, 
is sponsored by the IEEE Solid-State Circuits Council, the IEEE San 
Francisco Section and Bay Area Council, and the University of 
Pennsylvania. Contact Lewis Winner, 301 Almeria, Box 343788, 
Coral Gables, FL 33134, (305) 446-8193. 

Industrial Productivity Conference and Exposi
tion, February 16-18, Memphis, Tennessee . 
The Society of Manufacturing Engineers (SME) is sponsoring this 
show, which will emphasize plant maintenance and cost-efficient 
plant operations. Contact SME, PR Dept., One SME Drive, P.O. Box 
930, Dearborn, MI 48128, (313) 271-1500. 

Federal DP Expo, February 22-24, Washington, 
D.C. 
This is the eighth annual conference and exposition for computer 
systems users in the U.S. government. Hardware and software 
products, and systems and services will be included in the show. 
Contact The Interface Group, 160 Speen St., Framingham, MA 
01701, (617) 879-4502. 



1. Superior reliability -1 year failure 
rate under 1%. 

2. Synthetic ruby print head ensures 
highest print quality during its entire 
100-million plus character life. 

3. Heavy-duty castings and high-quality 
metal parts throughout. Plastic parts 
are all high stress. 

4. 100 cps print speed combined with 
logic seeking, bidirectional and quick
cancel printing provide higher 
throughput than many printers spec'd 
at higher print speeds. 

5. Precision 9 x N matrix produces 
consistent, correspondence -quality 
printing. 

6. Five unique alphabets, eight character 
sizes (two proportionately spaced). 

7. Built-in, high-resolution graphics 
mode (144 x 160 positions per inch) 
delivers better resolution than many 
graphics plotters. 

8. we incremental printing allows 
intermixed fonts on one line during 
one pass. 

9. Variable form length and 6-channel 
vertical format unit for maximum 
flexibility. 

10. Automatic vertical and horizontal 
tabbing. 

11. Built-in bidirectional tractor and 
roll feed. 

12. Paper cutoff less than one inch from 
print line. 

13. 1.3K-byte buffer is standard for high
speed data transfers and more effi
cient utilization of computer time. 

14. Easy-load cartridge ribbon. 
15. Dual-axis step motors for quiet 

operation. 
16. Industry-standard parallel or serial 

(RS 232C) interfacing includes popu
lar X/ON, X/OFF protocols. 

17. "Microcomputer-on-a-board" tech
nology and operator-replaceable print 
head provide ease of maintenance. 

C. Itoh's low-proille Series 8500 Pro/Writer 
printer gives you all these features as 
standard equipment. And if you think that's 
shocking, wait'll you see our low price. 

Pro/Writer is fully backed by C. Itoh's 
warranty and complete support organiza- . 
tion. And we're delivering now, so contact 
C. Itoh today and get the biggest value 
in little printers. C. Itoh Electronics, Inc. 5301 
Beethoven St., Los Angeles, CA 90066 
(213) 306-6700 .. 

~C.ITOH 
ELECTRONICS, INC. 

One World of Quality 

See us at COMDEX-Booth #1138 

FEATU E 
SHO 
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Introducing 
1"1!-e .most.powei-ful 
~computereve~ 

The .new Prime 850 multi-stream proces
sor IS the most powerful mini system 
ever made for multi-user environments. 
It sets a new standard of technological 
leadership for our family of high per
formance 32-bit systems. 

The Prime 850 has ultra high density 
MOS memory that stores 64K on a single 
~hip. Th~s new system supports up to 128 
Interact!ve user terminals for outstand
ing cost effectiveness. And it's right 
at home working simultane
ously on such diverse app 
cations as energy develop-
ment, product analysis 
and deSign, office auto- . 
mation, and general 
business computing. 
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Like all 50 Series 
systems, the Prime 850 
combines power 
with ease of use. It 
has 32-bit arc:nit,ectun~"(~ 
and virtual memory for 
speed, efficiency, and 
economy. Industry standard software for 
convenient program development and 
data management. Networking that can 
extend your system across the office or 
around the world. And the PRIMOS® 
operating system that makes the entire 
50 Series totally compatible. 

In addition to introducing the Prime 
850, we've also enhanced the price/ 
performance capabilities of other 50 
Series members, including the Prime 
250-11 and 550-11. To meet the leader, con
tact the nearest Prime office or write 
P rim ePa r k, M S 1 5 - 6 0, Nat i c k, 
Ma~sachusetts 01760. In Europe, write 
Pnme Europe, 6 Lampton Road, 
Hounslow, Middlesex, TW31]L, England. 
Tel: 01-570-8555. 

PRlME 
Computer 



PRIORITIZING HEADACHES 
Re: "Accounting Packages: Selection and 
Management" (August, p. 76), I must take 
exception to a number of the points Mr. 
Walker has made, or ignored, in the area of 
applications software implementation. He 
apparently feels that the most important task 
of a dp manager is selecting the package, yet 
nowhere in the article does he mention the 
all-important task of defining the require
ments of the application being addressed. It 
is in this requirements definition that the 
user should take a very active role, primar
ily in the areas of hislher use of the system 
inputs and outputs. A few areas where the 
user might assist the dp department would 
be to look at a prospective application in 
terms of the amount· of necessary interface 
with the computer operations area, the re
quired turnaround time of input, and 'the 
type and quantity of data which must be 
processed and stored, among other consid
erations. 

Many applications software vendors 
make it a practice to "sell the sizzle" of 
their products to uninitiated users while 
minimizing any problems of their systems. 
Therefore, it is extremely important that the 
project manager and the user define and 
agree upon the prospective system's re
quirements before venturing out into the 
hazardous area of package selection. 

Secondly, Mr. Walker states that, 
"To minimize or eliminate changes (to the 
applications software), it may be necessary 
to make procedural changes to existing op
erations. " While it should be obvious that 
any new system will necessitate some 
changing of existing procedures, a primary 
consideration in the selection of a. package 
should be to keep such changes to a mini
mum unless they will materially improve 
the application being systematized. 

While the packages on the market 
may have been " ... professionally de
signed and written," this certainly should 
not be a Illajor consideration in changing a 
company's present operating procedures. It 
must be kept in mind that application soft
ware packages usually are designed with the 
intention of selling them to a diverse group 
of customers across industry lines. The 
"clerical methodology" which is designed 
to run these systems not only will be a simi
lar compromise to accommodate the sys
tem, but, in my experience, it will have 
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been written almost as an afterthought to the 
computer design. 

Mr. Walker states that " . . . stan
dardization [of business applications] is be
coming more and more prevalent. " While 
certain business standards have always been 
adhered to, both in law and in form, stan
dardization of business practices does not 
automaticall y increase efficiency. J. C. Pen
ney undoubtedly has increased its own effi
ciency by using its "clout" over its many 
vendors, but I doubt that all of those vendors 
would agree that changing their systems to 
accommodate Penney was a cost/effective 
modification (aside from their potential loss 
of business !). 

While Mr. Walker makes some very 
valid points in his article, I feel he has inad
equately addressed the difficult task a proj
ect manager has in analyzing current sys
tems and future needs, wading through the 
morass of applications software vendors to 
find the one which' "does the job" for the 
user, and then implementing a package 
which will make the user, the operations 
staff, and the systems and programming 
staff realize that all of the analysis, plan
ning, and headache was worth it. 

JAMES S. PUSKAR 

Project Manager, Financial Systems 
Kaiser Cement 

Oakland, California 

Mr. Walker responds: Although I did state 
that package selection is a long and in
volved process, perhaps I should have men
tioned more specifically a requirements 
definition phase. In some instances, 'this 
phase could be a collation and summary of 
complaints and postponed enhancemellls to 
the currently used inadequate system. 
Moreover, the user's first exposure to a 
software applications package description 
often results in the discovery of a feature 
that is very valuable but was not thought of 
during the requirements definition phase. 
Users and the dp department may find it 
difficult to accept a package as the "not
invellled-here" syndrome comes illlo play. 

I disagree that' 'a primary consider
ation is to keep procedural changes to a 
minimum." If a procedural change can be 
made to avoid hazardous and costly pro
gramming changes, I suggest you seriously 
consider making the procedural change. 

Regarding standardization, more 

often than not it leads to efficiency. Consid
er the recently announced federal tax 
changes which will impact all capital asset 
accounting systems. Those users who chose 
to standardize via the use of an unmodified 
applications package can sit back and wait 
for their vendor to supply them with 
changes. The others will be putting in long 
hours to make the changes themselves for 
the next federal income tax filing. 

OMISSIONS AND ADMISSIONS 
Re: "Business Applications Software.Out
line" (August, p. 79), Microdata Corp. has 
been a major factor in the small business 
systems market since 1973, and numerous 
business applications supplied by our com
pany and third parties are available for our 
REALITY computer systems. Unfortunately, 
your authors do not consider Microdata to 
be sufficiently important in this market to 
separate it from the "other make comput
ers" category. I am surprised at this, since 
other·machines are shown separately, even 
though substantially fewer business appli
cation packages are available for these ma
chines than for the REALITY family. For ex
ample, while Modular Computers undoubt
edly offers a very good computer system, 
your article shows only one package avail
able for it. 

Furthermore, many of the third par
ty developed packages for REALITY systems 
are not shown in your article. Finally, your 
article completely excludes packages devel
oped by Microdata itself and other hardware 
manufacturers. Not even IBM'S DMAS and 
MAPles are mentioned. 

The article's omissions are com
pounded by the lack. of explanation of the 
criteria for selecting packages and vendors. 
Without such an explanation, the article is 
confusing at best and misleading at worst. 

HOWARD D. MIROWITZ 

Manager, Market Planning 
Microdata Corp. 

Irvine, California 

Why would your authors list Modular Com
puters separately as a hardware vendor and 
leave Wang out? Only one of the· third party 
software vendors offered a package that 
runs on Modcomp systems. At least six of 
the software vendors' listed had packages 
that run on Wang equipment. The authors 
also excluded Wang's Human Resource 
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Management System, which has over 400 
installations. Wang's vs100 computer is a 
powerful 'mainfram~; the company's not 

. only in the word processing business. We 
have a vs 100 with packaged software 
(COBOL) from Software Iriternational, Com
serv, and Mini Computer Business Applica
tions. We currently have 45 remote and 
local terminals getting one-second response 
time. It seems odd ~hat Modcomp would be 
included at the expense of Wang. 

DAVID H. EISS 
Director of Administration 

Kroy Industries Inc. 
St. Paul, Minnesota 

The software industry says a collective 
"thank you" for your focus on software. 
While we realize it is impossible to print a 
complete list of companies, especially since 
new software firms are bOIl1 every day, we 
were qne of the oversights (even though we 
weren't born yesterday). 

Timberline Systems Inc., now in its 
10th year,develops, packages, sells, and 
supports more than- 60 standardized soft
ware products with Burroughs or Texas In
struments minicomputers to a variety ofver
tical markets. The' company is the largest 
oem of TI, and is a leading supplier of soft
ware for Burroughs minis since 1971. Our 
l1eadquarters are in Portland, Ore., and we 
have brarich offices in Chicago and Boston. 
An employee-owned company, we have a 
full-time staff of 130. We hope you will 
include us in your next survey; 

DOUG FORAN 
Manager, AdvertisinglPublic Relations 

Timberline Systems Inc. 
Beaverton, Oregon 

Re: "Survey of Financial Applications 
Vendors and Packages" (August, p. 88)" 
the description of Lavan' software which 
appeared in your survey is erroneous. We 
do market. a system called FUTURES COPE , 
but it bears little resemblance to the system 
described in y(;mr publication. 

FUTURES COPE is an executive office 
automation system featuring automated 
business' contact filing and display, contact 
history, event planning, automated calen
dar, and letter generation. Designed for the 
Wang VS, fuTURES COPE is tailored to the 
office automation needs of high-level cor
porate executives. 

PHILLIP KLAHR 
Manager, Publications 

Lavan Systems Inc. 
New Y~rk.' New York 

Thank you for including National Informa
tion Systems in your survey, but unfortu
nately those particular products listed be
long to another company. . 

Our products' include QLM, a lease 
analysis package to' assist corporations in 
structuring and analyzing complex lever
aged or single sour~e leases primarily from 
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the lessor's analysis. QLM runs on DEcsys
tern-lOs and 20s and can be purchased for 
$85,000. -

. We also offer VUE, an interactive 
project manageinent and planning sy~tem. 
VUE gives managers a powerful analytical 
tool to compare alternative strategies arid 
their I corresponding impact on current or 
planned projects. VUE runs on a DEcsystem-
10 or 20, a PDP-ll , and VAX. 

MARY VON RAESFELD 
Advertising & Public Relations 

National Information Systems Inc. 
Cupertino, California 

A description of our IBAS and SUMMIT soft
ware packages was printed in your survey 
with an incorrect company name arid ad
dress. The correct listing should read: 

Diversified Data Systems, Inc. 
2601 North Fairview Avenue 
Tucson, AZ 85705 
(602) 792-3~50 

We pr~sently have 12 SUMMIT users 
and 25 IBAS users. 

PHILIP D. JOHNSON 
Management Services Analyst 
Diversified Data Systems Inc. 

Tucson, Arizona 

Your vendor listing does not have the cur
rent address. The new information is as fol
lows: 

Sun Information Services Co .. 
280 King of Prussia Road 
Radnor, PA 19087 
(215) 293-8000 

ADELE L. GAILLARD 
Marketing Services 

Sun Information Services Co. 
Radnor, Pennsylvania 

Due to a regrettable typographical error, our 
software packages were incorrectly listed.as 
being available on the HP-2000 series' of 
equipment. The correct equipment is the HP-
3000 ~eries. 

NORMAN STATLAND 
National EDP Director 

Price Wat~rhouse & Co. 
New York, New York 

Unfortunately our Praxa line of software 
was not included in your survey, even , 
though we dId have an ad on p. 157. We 
would like to receive coverage in any future 
articles of this type. 

JUDY FAULKNER 
Manager, Marketing Communications 

Xerox Computer Services 
Praxa Division 

Cherry Hill, New Jersey 

We found your vendor listing interesting 
and infonnative and only regret that we 
were -not included in the survey. Our soft: .. 
ware offerings include the Software Shop 
Distribution' and Financial System (intro
duced in 1978 and now with 600 users) and 

the Software Shop Manufacturing and Fi
nancial System (introduced in 1979 and 
having 300 users). Both systems offer mod
Ules for general accounting, purchase ac
counting, sales accounting, order fulfill
ment and order control, and payroll and 
personnel. The software runs on the IBM 
System/23, System/34, 5l20, and 5110 un
der BASIC. The Software Shop is located at 
5825 Gleoridge Drive, Building 1, Suite 
106, Atlanta, .GA 30328, (404) 255-8164. 

STEVE TESTERMAN 
Manager of Marketing 

Software Shop 
Atlanta, Georgia 

... Our apologiesfor the inadvertent omis
sions and inaccuracies iti our Augustsur
vey. And our thanks to the. vendors and 
users who called us on it. -Ed. 

MANY -HEADED 
Re: "Hydra Versus Kangaroo" (July, 
p. 38), as manager of a project now under 
way that consists' mainly in the inst~lation 
of more than forty 81 OOs in remote locations 
all over Spain linked to a 4341 as central 
host, I must comment that I hardly regard 
the 8100 simply as an "intelligent control
ler" ,!S Mr. Ralph Emmett stated in this 
article, but rath'er as a true remote proces
sor, although I can agree that until· recent 
enhancements it lacked a certain amount of 
power and speed. 

Wbile the 8100 system had some 
technical shortcomings in an early stage of 
its launching, I feel that most of the reviews 
about it that have been published both in the 
U.S. and in Europe 'show a misunderstand
ing of its key features, arn.ong ~hich the 
approach to the "black box" concept and 
hence to the "people-less computer" is one 
of the most remarkable. The reviews tend as 
a whole to underrate a system that can truly 
be regarded as one of the most serious steps 
ever taken in the distributed processing 
field. 

LUIS R. LLEDO 
C.A.M.P.S.A. 

Madrid, Spain 

Your news story describing the way in 
which 4300s can be made to run "un
touched by human hands" confirms my 
faith in my own, as well as DATAMATION'S 
ability to read the way the computer indus
try should go. The December 1977 is'sue of 
DATAMATION carried my article, "Comput
er-Controlled Computers," which suggest
ed that computers might profitably be set to 
tum themselves on arid off, thus coming 
into their own and leaving the human sitter 
environment. I am doubly delighted that it is 
IBM-whose leadership' in the field can 
hardly be questioned-which has imple
mented the unattended computer concept.. 

DOROTHY A. WALSH 
Dp Consultant 
. Rome, Italy 



OUR CUSTOMERS NEVER GET BOGGED 
DOWNWlTBSLOWDELIVERIE5. 

Companies like Ocean Spray appreciate 
a terminal supplier that can meet delivery 
schedules. That's why our large inventory 
makes such a big splash. 

They also like one that can supply all their 
needs. One they can call to get everything from 
state-of-the-art terminals, to modems, to paper 

and ribbons and get it all delivered fast. 
We know there are a lot of distributors and 

manufacturers you can buy or lease your ter
minals from. So we don't intend to let anyone 
scoop us in any area. 

If that sounds refreshing, why not call us 
today. COMPUTREND 

mE sc::uFCE RJR DATA TERMINALS 
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Computrend. Inc., 22 A Street, Burlington, MA 01803. Nationwide call 800-225-5378 for the Computrend sales representative nearest you. In Massal,,~usetts, call 617-272-8372. 



aboutits 
We did. We asked American 

Hospital Supply Corporation, a 
worldwide manufacturer and 
distributor of health-care supplies. 
American Pharmaseal, a division 
of American Hospital Supply, was 
the first to install the B 5900. 
And itS response was so 
ove~he~glyfavorablewe 
thought anybody involved with . 
computers would be interested in 
an actual user's experi~nce with 
the B 5900. Satisfied users like 
American Pharmaseal are one of 
the strengths of Burroughs. 

Here's what Mr. Harvey 
Cohen, Director of Management 
Services at American Pharmaseal, 
who's been in the data processing 
business for seventeen years, had 
to say. . . . ' 

"It's an awesome achievement. The 
thing that makes it all the more 
impressive isthat the darn thing 
performs as advertised." 

The last conversion. 

"The B 5900 is an entry level system in 
a class of systems that ranges up 
through the largest machines that 
Burroughs makes, all of which have the 
same software andthe same operating 
environment. So once people get on to 
the B5900, they may replace . 
processors, they m~y upgrade systems, 
they may add components 
-but the operating environment will 
remain the sam~ all the way up the 

line. So once you have made it, it is the 
last conv~rsion." , 

Advanced technology. 
"I am not an electrqnics expert, but the 
internal hardware architecture 
of the system appears to be a major 
advance in technology. I was 
told that the B 5900 is 
the first computer with the 
Burroughs multi-level Function 
Processor architecture, an . 
internal structure of computers 
within computers. That's one 
of the. reasons why the . 
productivity is higher while 
the physical size and power 
consumption are smaller." 

Terrific hardware. 
"The processor has been rock 
solid. The memory has been 
rock solid. We have not had a 
single problem. When I 
consider the processor and the 
memory, which are the parts of 
the syst~m that are really new-I 
can't say anything bad about them 
They have been tremendous." 

Best operaung software. 
"My experience since i970 has 
been with Burroughs equipment. 
They have, in my opinion-and I 
think it's generally recognized in 
the industry-the best operating 
software around." 

Higher productivity. 
"The downtime on the processor 
was so l~w that the Burroughs 
people were afraid nobody would 
believe it. So I think they wrote it 
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up on the acceptance test as 99.8%. 
Now with that kind of experience, 
is it any wonder I would . 
recommend the machine?" 

In-house time-sharing. 
"On the B 5900 we are now able to 
offer in-house time-sharing services to 
our community of general manage
ment people who just didn't have 
access to that kind of facility before. 

Now that they have this alternative, 
there are a number of other people at 
American Pharmaseal using outside 
services who are looking at potentially 
saving several thousands of dollars a 
year by doing that work internally." 

Total support. 
"We expected a high level of support 

and we received it. In general, 
though, support has a lot to do 

~ith reliability. If the 
system doesn't break 
down, your need for 
suppo,~t is obviously 
lower. 

User-friendliness. 
"There is no question 
that the ease of use of 
the software tools that 
Burroughs provides and 
friendliness in terms of 
prompting and keeping 
you from going down 
the garden path, so to 
speak,makeitmuch 

easier to learn and adapt 
to the new environment. 
the perspective of my own 

staff, everything-the workflow, ' 
CANDE, the operating system itself, the 

language processors, all of the software 
tools that Burroughs provides-has an 
impact, ·a positive impact on their 
productivity. They are able to sidestep a 
lot of nit-picking details andjust 
concentrate on getting the job done." 

Reliability. 
"One part of the B 5900's reliability 
stems both from the design 
engineering of the system and . 
advances in the quality control of the 
manufacturing process. The other part 
is clearly the reliability of the software 
that goes with the system. I think the 
design of the hardware and software 
and the symbiosis between them is the 
strongest feature of the Burroughs 
large system environment. When you 
have that combination, it makes a lot of 
things happen." 

A system to build upon. 
"When we were thinking of acquiring a 
system, our primary consideration was 
the fact that American Pharmaseal has 
plans for major expansion in the next 
few years. So what we were looking for 
was a system which we could build 
upon. I am confident that we have that 
in the B 5900." 

We'd like to tell you more 
about the strengths of Burroughs 
and demonstrate Burroughs 
systems approach to data 
processing management. 
Burroughs Corporation, Dept. 
0-46; Burroughs Place, Detroit, MI 
48232. For an update on what's 
happening at Burroughs, call 
1-800-521-4866. (In Michigan, call 
1-800-482-2402.) 

Burroughs 
Building on strength. 
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BURNED OUT ON BURNOUT 
Re: "Burnout: Victims and Avoidances" 
(July, p. 92), you quote Sidney Dunayer, 
the vp of dp-turned-consultant, whose posi
tion clearly seeks to establish a mandate to 
put the inmates in charge of the asylum. I 
cannot articulate the dper's lot in the private 
sector, but in the federal bureaucracy the 
inmates do run the asylum. Even within the 
Reagan Administration, "they" are still 
flying over 'the cuckoo's nest. 

So you see, Sydney, you merely 
chose the wrong workplace. Come on over. 
We have a position for you at EPA. 

MEL MINOT 
Computing Resources Project Officer 

Environmental Protection Agency 
Research Triangle Park, North Carolina 

OF NOSTALGIC INTEREST 
Re: "Professor RAMAC's Tenure" (April, 
p. 195), may I compliment-a bit belated
ly-Mr. Morris on his article. Being an old
timer in IBM and one of the first in this 
country to be educated as a RAMAC program
mer, I read the article with great nostalgic 
interest-and so did another old-time 
RAMAC specialist who works for the Scandi
navian Airlines System. This airline used an 
IBM 305 RAMAC during the first half of the 
1960s. 

My friend did notice, however, an 
understandable error made by Mr. Morris: 
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there is in fact at least one 305 RAMAC in a 
museum-the Technical Museum of Den
mark in Hamlet's own town, Elsinore! 

If Mr. Morris eventually comes to 
Copenhagen, he will be most welcome and 
we will be happy to show him the Danish 
museum example of the computer sensation 
of the '50s-the IBM 305 RAMAC. 

ERIK AAGESEN 
Information Department 

IBM Denmark 
Copenhagen 

FRIGHTENING EXPOSE 
Re: "Importing Software Talent' ~ (Aug. 25 
Special Report, p. 82) was a frightening 
expose of the illegal means by which aliens 
are imported into this country to take job 
opportunities away from Americans. Mr. 
John Verity quotes one recruiting firm that 
admits to "bending the rules" to bring in 
foreign software talent. But bending the 
rules equals breaking the law, and to the 
detriment of America's software talent. 

Part of the blame lies with these un
scrupulous recruiters, part with the employ
ers (who, rather than pay American techni
cal talent what it is worth, will become part 
of a conspiracy to circumvent our laws), and 
part with the professional societies (which 
are dominated by academics and corporate 
executives, both of which benefit from a 
glut of technical talent). 
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When will Americans wake up to 
demand of their elected representatives and 
their professional societies that steps be tak
en to enforce the existing laws? 

IRWIN FEERST 
Committee of Concerned E.E.S 
Massapequa Park, New York 

ONE MORE LEAP 
Re: Letters (August, p. 21), how lucky can a 
guy get? Some 70 of your readers took the 
time and made the effort to untangle my 
glitch with regard to leap years. My thanks 
to them all, and I'll make sure that I clearly 
identify my elbow from my astronomical 
year in the future. 

EUGENE D. GODDESS 
General Management Consultant 

Seattle, Washington 

FAINT PRAISE 
Re: "Feds Find Software the Problem" 
(Aug. 25 Special Report, p. 66), though we 
welcomed the article, we felt the indication 
that "the situation has improved slightly 
with the establishment of the Office of Soft
ware Development" has somewhat damned 
us with faint praise. The very existence of 
the office is significant in that it acknowl
edges the growing recognition that software 
is the federal adp problem. 

The government situation is some
what the same as the private sector's. M.ore 



Why suffer with 
display termi
nals that show 
only part of 
your output? Or 
if you do get a 

132-column dis
play, why suffer 
eyestrain trying to 
read it? 

The innovation 
that makes all 

other 80- and 132-column display 
terminals and their dot matrix 
characters seem primitive is the 
DatagraphiX CHARACTRON@ 
CRT. A DatagraphiX exclusive that 
literally stencils letter-perfect 
characters on the screen with an 
electron beam. Sharp, clear, fully
formed characters that are even 
easier to read than most hard-copy 
computer printout pages. 

No more wasted time and money 
on programming to reformat the 
computer output to 80 columns. No 
more lost computer time and 
wasted paper running hard-copy 
printouts to see the cO'mplete 132-
column picture. 

Reproduced froni an unretouched photog;raph of a CHARACTRON CRT. 

The DatagraphiX 132-X series 
has a model with just those,features 
you want. From the simple charac
ter mode 132-1, to the DEC
compatible 132-1D, to the ad
vanced editing, block mode 132-2. 

You don't have to spend a fortune 
either. The DatagraphiX 132-X se
ries of display terminals feature a 
surprisingly low factory price, or 
liberal terms if you prefer to lease. 
Also there are more than 100 con
venient locations for factory-direct 
service. It is a combination un
matched by any other manu
facturer. 

There's no waiting either. 

Delivery is from stock for most or
ders. But don't just take our word 
for DatagraphiX display superiori
ty. Send us the coupon today and 
we'll arrange a live demonstration 
right in your facility. You have to 
see it to believe it. 

.--------------------, 
I Yes, I want to see your letter quality 
I . display termi!lals. " 

o Please call me to make arrangements 
for a demonstration of the low-cost 
132-10,132-10 0, 132-2 O. 

o I am interested in receiving information 
on the 132-10,132-10 0, 132-2 O. 

o I am interested in receiving inform'ation 
about your advanced editing terminals 
132A, B 0, 132-70 IBM-compatible 
system O. 

Name ____ ~ __________________ _ 

(please print) 

Title 

Address ___________________ _ 

City State __ Zip __ i 
I 

Phone ( __ ) I 

M~~: I 
DatagraphiX I 
Display Products Department I 
P.O. Box 82449, San Diego, CA 92138 : 
(714) 291-9960 0/11-81 I 

---------------------

DatagraphiX,-Inc., is a General Dynamics'subsidiary 
DatagraphiX® and Charactron® are registered trademarks of DatagraphiX, Inc. 
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than 60% of our adp costs seem to go to 
software development, maintenance, and 
conversion. Software activities still remain 
labor intensive and we see little short-term 
hope for any kind of major productivity 
breakthrough. Programmers are increasing
ly in short supply, are increasingly costly, 
and we are less and less in a position to 
attract the best and brightest to government. 

In many agencies which significant
ly rely on adp to meet their mission, most of 
the programmers are ~ied up in simply keep
ing the existing kludges working. Few re
sources are available to respond to improv
ing software, or to applying creative 
thought to new and better ways of doing 
things. Much federal software is out of 
date-being little more than a COBOL legacy 
of programs built for machines that were 
obsolete 15 years ago. Improving these pro
grams is a serious problem, and our track 
record of contracting for new software holds 
little hope for quick solutions. 

Far more serious though than the 
above problems is the impact software has 
on the effectiveness of the whole govern
ment. The government is an information 
intensive industry and many agencies rely 
completely on the support of their adp sys
tems to meet their missions effectively-as 
do banks and insurance companies. 

In recognition ofthis problem, it is a 
step forward that the office exists. It is also 

significant that in this first year of our opera
tion we have been able to convince some 
major adp users to redirect their priorities 
towards solving some of their software 
problems rather than continually focusing 
on bigger and better hardware. The office 
currently has three priorities: 

1. Improvement of existing federal 
software to cut maintenance costs, increase 
data service levels, and gain control over 
systems that potentially could run amok. 

2. Improvement of the acceptance 
testing process for contracted software as 
this drives the quality of the whole engineer
ing process. 

3. Gradually changing the procure
ment of software from the service concept 
(buying labor hours and managing the re
sources) to a product basis. 

On this third point, and in response 
to comments by Mr. Miller, many large 
corporations in the private sector buy major 
software systems on a fixed price basis from· 
companies that offer an existing framework 
or packaged system. The problem is not that 
software cannot be bought on a fixed price 
basis, it is rather that the government has 
institutionalized a procurement process 
based on labor hours; making it very diffi
cult for such suppliers to effectively market 
to the government. Also I am not sure that 
we can be termed naive to expect agencies 
to be able to specify their needs suitably for 

Ease of use. 

subsequent fixed pricing after spending half 
of the project software budget. 

A final point may on the surface 
seem trivial but is nonetheless a significant 
indication of how the Office of Software 
Development works. The recent GSA bulle
tin on software contracting mentioned in the 
article was not a regulation; it was a guide
line only. We would hope to accomplish 
major progress on all three priorities with
out adding further to the complex regula
tions concerning adp. 'We believe that if 
what we suggest to agencies is common 
sense and reflects effective practice in the 
industry, and if we can also supply suitable 
quality assistance and technological guid
ance, the agencies will follow our lead. This 
is certainly happening so far , as the demand 
for OUf help is greatly exceeding our ability 
to supply. Recognizing this at the outset, 
our strategy calls for us to become a channel 
for proven technology from the private sec
tor to the needs and problems of agencies 
that ask for help. 

BERNARD J. BENNINGTON 

Assistant Commissioner 
Office of Software Development 
General Services Administration 

Falls Church, Virginia 

Being employed by a federal agency, I was 
accepting what I re'ad in Mr. Willie Schatz's 
article as, if not gospel, at least a larger view 

FOCUS enhances productivity with English jnstructions. 
FOCUS is a user-oriented software system; Its 

high-level, English-language commands let pro
grammers develop complete applications in 1/10th the 
time of procedural languages. Non-programmers can 
learn to make queries within hours and users can write 
fully formatted reports after one day of training. 

Data capture and management ... FOCUS 
attends to all your data entry, validation, and main
tenance. It interfaces with VSAM, IMS, IOMS, etc., 
and has relational file structures for complete 
information access. 

System flexibility . .. operating interactively 
(VM/CMS, TSO/MVS, CICS/MVS) on IBM 3000s, 370s, 
4300s, or equivalent mainframes, FOCUS also offers 
comprehensive sub-systems that produce graphs, 
financial models, and formal statistics. 

A proven record . .. over 400 major compa
nies, institutions, and government facilities are using 
FOCUS. Typical applications are in personnel, 
finance, marketing, sales, general administration, 
research and customer service. 

Put FOCUS to work for you. For more information, 
call or write for our brochure. ' 

(FOCUS is also available on a service bureau basis 
through Tymshare Inc.) 

~FCC:US 
Information Builders, Inc. 
1250 Broadway 
New York, N. Y. 10001 
(212) 736-4433 
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MADE SIMPLE 

With the power of the SPSS® 
Batch System behind you, 
you don't have to be a data 
processing specialist to gener
ate highly specialized, easy to 
read reports. The SPSS report 
writer is designed to make it 
easy. 

For example, with re
sponses to just four key words 
-FORMAT, VARIABLES, 
BREAKDOWN, and SU M
MARY-the SPSS report writer 
will automatically set margins, 
spaces, and place labels in the 
most logical, intelligible ar
rangement possible, suitable 
for reproduction. 

As your needs progress to 
more complex reporting, the 

system is programmed to fa
cilitate an amazingly high de
gree of customization. With 
a few simplified English
language commands, you can 
easily adjust column widths, 
spacing, page lengths, and 
add custom headings, labels, 
comments, and footnotes. 

Like all of the other 
capabilities of the SPSS Data 
Analysis System, the SPSS re
port writer is a research and 
management tool that is 
thoroughly and clearly 

documented, assuming no 
previous computer knowledge 
or experience on the part of 
the user. In fact, you'll need no 
help from data processing 
people-even when you need 
to reduce or summarize huge 
amounts of data before pro
ducing reports. It's all done 
automatically-in one easy 
stepl 

SPSS is highly portable 
and low in cost. With its pow
erful report writer and its 
highly flexible, sophisticated, 

and elegant Graphics 
capabilities, (as well asits full 
range of statistical and data 
management features) SPSS 
costs less than many systems 
that offer report writers alone! 

For full information on the 
SPSS report writer, call or write 
SPSS today: 
Roger Sack. 
SPSS, Inc. (Dept 011/81) 
444 N. Michigan Avenue 
Chicago, IL 60611 
312/329-2400 

See for yourself why our 
report writer is another reason 
to choose SPSS-the largest 
selling data analysis system in 
the world. 

SPSS runs on: IBM 360, 370, 4300, as, DOS, CMS and all IBM compatibles / Burroughs Medium and Large Systems / CDC CYBER & 6000 Series / Data General 
Eclipse & Nova / DEC Systems 10, 20, VAX, PDP-ll / HARRIS 4,7,' HEWLEIT-PACKARD3000 / Honeywell 60 / ICL2900Series / Perkin-Elmer / PrifT)e400-750 / 

Siemens BS 2000/ Univac 70, 90, 1100/ Other SPSS Conversions are available. Contact SPSS, Inc. for more information. 
Copyright 1981 SPSS. Inc. 
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Should networking be 
difficult? Do host 
computers need to 
be. burdened with 
telecommunications 
tasks? 

No ... At Paradyne networking has 
been simplified. And computers are 
used for what they do best - remote 
processing - instead of telecom
munications tasks. 

How is this possible? 

IIState of the Art" 
Distributed Data 
Processing 

Using our experience in high speed 
modem technology and network
ing products, we've extended.our 
expertise into all aspects of data com
munications. This has allowed us to 
develop high speed "systems" to 
simplify remote data processing over a 
variety of communication media. 

Our PIX system was developed to 
relieve the host computer 

of telecommunications tasks. PIX 
allows remotely located peripherals to, 
appear to the host as if they were in the 
computer room. 

To provide networking capability in 
more complex processing environ
ments, PIXNET allows the devices 
attached to multiple PIX systems to in
terconnect with more than one IBM 
host processor. 

The result? Simplified and more 
cost efficient communication! 

Paradyne's RESPONSE adds an 
additional level of advantage to the 
benefits of PIXNET by providing 
the capability for on-line, interactive 
processing applications. 

RESPONSE gives IBM users a distri
buted data processing capability by 
putting transaction processing, word . 
processing and data entry func
tions in remote locations and utilizing 
PIXNET for its distributed communica
tions. 
. The result? Again, more efficient 
and cost effective communications! 



ANALYSIS: Network 
Management System 

Superior 
modems/network 
management 

As the leader in using LSI and mi
croprocessor technology to develop 

. modems, Paradyne produces a com
plete family of modems.for operation at 
data rates of I ,200 to 16,000 bps. 

We were the first with high speed 
LSI modems. The first with high speed 
microprocessor modems. The first with 
the 14,400 bps modem. The first with a 
16,000 bps modem designed for com
puter data. And, most recently, the first 
with an end user 9600 bps modem for 
under 52600. 

Because we were also the first to 
use modems to measure line impair
ments, our ANALYSIS Network Man
agement System offers features unique 
in the industry. In complex RJE, 
teleprocessing and distributed net
works, ANALYSIS constantly monitors 
the status of all modems, telephone 
lines and terminal connections. 

With our new DATALYZER option, 
ANALYSIS can now provide system 
performance information such as re
sponse time for CRT's and computer 
transaction time. Our newest advance, 
the NETWORK ADMINISTRATOR, 
makes problem management, 
inventory control and report genera
tion capabilities available to the tele
processing network manager. 

Once you've seen all the members 
of the ANALYSIS family of products, 
you'll know why it's become the stan
dard against which all other systems 
are measuredl 

Advanced technology 
We've used advanced technology 

to develop and patent superior com..: 
munications products. Products that 

have better features, lower costs and 
longer lives. Products that satisfy to
day's communications requirements 
better than any available alternatives. 
And by continuing our policy of spend
ing ·8-9% of revenues on product 
development, we are ready for 
tomorrow's requirements as well. 

10 

4 

ENGINEERING & DEVELOPMENT 
EXPENSE 

IM/WONS OF DOLlARS! 

Rapid growth 
With annual revenues increasing at 

a rate of over 50%, Para dyne has be
come a leader in an industry known for 
its rapid growth. 

Our remarkable sales increases to 
both end users and to "Value-Added
OEM's" indicates our philosophy of 
using superior technology to develop 
unique data communications products 
has been accepted by the marketplace. 

And by understanding that data 
communications means going where 
the data needs are, our marketing and 
service offices aren't just in the major 
metropolitan areas. We're in smaller 
cities as well with a rapidly growing 
network of offices across the United. 
States and around the world. 

We're PARADYNE ... THE Data 
Communications Company of the 80's. 

If you would like to know more 
about Paradyne's products and 
services, write on your letterhead 
or call: 

PARADYNE, 8550 Ulmerton 
Road, Box 1347, Largo, Florida 
33540 (813) 530-2000. 

Paradyne Canada LTD., (416) 494-. 
0453, Telex 9869 II, PARADYNE TOR; 
Paradyne (U.K.) Ltd., (07535) 56712, 
Telex 849943, PARAUK~G; Paradyne 
G~ni.b.H. (0221) 491078, Telex 888-
5516, PARA D; Paradyne Japan, (03} 
245-0431, Telex 222-7024, SCPDYN 



LETTERS 
of the government's software situation than 
I could obtain through office gossip. Then I 
read about GAO'S survey on maintenance, 
and I didn't read further. The article cited 
GAO'S survey as saying that most COBOL 
programs live 5.4 years, FORTRAN programs 
live 4.8 years, and the oldest program found 
in production was 9.4 years old. Arrghh! I 
maintain 14 programs, in BASIC, FORTRAN 
and COBOL, and the newest of them is over 
five years old (the oldest approaching 25). 
Where was this GAO survey taken, for pete's 
sake? My situation is the rule rather than the 
exception here, as well as in the three other 
government labs I have visited. 

EUGENIA SCHNEIDER 
Naval Weapons Center 
China Lake, California 

ALSO LEFT OUT 
Re: "The DBMS Market Is Booming" (Sep
tember, p. 153), while the authors listed 54 
database management systems, some of 
which had as few as 10 installations, they 
failed to mention FOCUS, which has over 
200 installations and accounts for 2% to 3% 
of today's indepen,dent database markets. 

Our product combines a shared 
structure DBMS with a nonprocedural lan
guage which is powerful enough to develop 
complete applications yet easy enough- to 
learn in one day. Transactions against 
Focus-databases may be entered using mul-

ANIMATION 

SIMULATION 

tiple, fill-in-the-blank, screen forms which 
are readily created using the FOCUS Interac
tive Data Entry Language. Other options 
available are color graphics, statistics, and a 
financial modeling extension to the lan
guage itself. 

FOCUS runs on any hardware that 
uses IBM'S VM or MVS operating system. A 
FOCUS system may be leased for $1,680 per 
month or purchased at a starting price of 
$43,000 from Information Builders Inc., 
1250 Broadway, New York, NY 10001, 
(212) 736-4433. 

DAVID R. KEMLER 
Vice President of Marketing 

Information Builders Inc. 
New York, New York 

Your article claims to provide -, 'a complete 
list of[DBMS] vendors ... " So why did you 
leave us mit? Our DNA-4 information man
agement control system includes a. DBMS 
capable of structuring a variety of data mod
els in a single database and doing it simply. 
But the DBMS is only part of the system. We 
also have SCREENGN, an automated pro
gramming system, and GO, a multiterminal, 
multitasking executive that provides an on
line environment so that the user need not 
worry about the concurrent update,. re
sponse performance, or any of the other 
problems presented by such systems. 

We refer to the DNA-4 system as an 

GRAPHICDS-BD MAPPING 

offers a Simplified 
Approach to Refresh Graphics 
with a 21" Screen Display 

CAD/CAM 

Waveform analysis, animation, mapping, simulation, CAD/CAM 
... you name the application and Vector Automation's intelligent 
terminal has the hardware and software to give you outstanding 
performance. With a resolution of 4096 X 4096 and 2,000,000 short 
vectors per second, the Graphicus-SO leaves its competition strug-
gling to catch up. And Graphicus-SO has a memory that's expandable to 
1.0M Bytes to go with its firmware and emulator packages. Highly inter
active with built-in diagnostics, the Graphicus-SO requires no analog adjust
ments. It's engineered by professionals with 9 years of CAD/CAM experience 
for systems flexibility and expandability to meet your needs. 
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integrated software product that provides 
applications generation facilities, database 
management, and an operating environ
ment. No other software is required. DNA-4 
runs on the entire Data General line of com
puters from micros to Eclipses within the 
manufacturer supplied operating systems. 
Fifteen DNA-4 installations are in daily op
eration, and we project 20 to 40 more in our 
current year. More information is available 
from Exact Systems and Programming 
Corp., P.O. Box 115, Thornwood, NY 
10594, (914) 948-4913. 

HENRY OSWALD 
President 

Exact Systems and Programming Corp. 
Thornwood, New York 

CORRECTIONS 
Re: "Talk Is Getting Cheaper" (August, 
p.70), we incorrectly listed the address of 
ASI Teleprocessing as Watertown, Conn. 
Watertown is located in the state of Massa
chusetts. And since the time the article was 
published, ASI Teleprocessing has changed 
its name to AMNET, Inc. The address re
mains the same. 

Re: "Pain and Pleasure In Going Public" 
(Aug. 25 Special Report, p.60), our apolo
gies to Mr. Steve Elias, who is corporate 
director of acquisitions for Computer Sci
ences Corp., not for Itel. :§: 



Custom financial 
managemen~ solutions 
. you'll be proud . 
to call your own. 

The more 
demands you.r users face to meet 
changing requirements, the more they 
look to you for answers to· their needs. 
Personnel and resource constraints frequently 
prevent you from addressing these requirements 
on a timely. basis. 

STSC delivers custom, interactive financial manage
ment systems to meet budgeting, reporting, planning, and 
inflation management needs, on time and within budget. 

STSC's Financial Planning System (FPS), is the core 
technology behind our custom financial solutions. FPS 
consistently has ranked among the top three planning sys
tems benchmarked for cost effectiveness*. Our business 
graphics capabilities and database management tools fur-
ther extend the system we build for you. ' 

We can deliver your solution through our time sharing 
service available in 300 cities worldwide, or as an inhouse 
application to run on your computer. And our 25 locations 
worldwide give you support when and where you need it. 

The financial management solutions you'll be proud to 
call your own come from STSC, Inc., the computing serv
ices and software products company that has specia'lized 
in financial ,management systems for more than 12 years. 

We'd like to tell you more. Call Bob Schmidt at 
(301)657-8220, or return the coupon. 

.* Source available upon request. 

stsc 
STSC, Inc. 
Attn: Bob Schmidt, Vice President-Sales 
2115 East Jefferson Street, Rockvill~, Maryland 20852 

D Call me right away. I want to hear more about STSC's 
. custom fimincial management solutions. 

D Sounds like I might need your services. Send more 
details. 

D My requirements are in the areas of _______ _ 

Name _______________________________ _ 

Title __________________________________ _ 

Company ___________________________________ _ 

Address _________________________ _ 

City _______________ State ___ Zip __ _ 

Phone~(_~ _____________________ _ 

DAl181 
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A new photochemical vapor deposition process forms oxide layers on selected 
substrates at low temperatures. The Hughes PHOTOX Tn process deposits silicon 
dioxide. and other oxide dielectrics on semiconductor devices, and coats 
temperature-senstive'electro-optical components. The ox~de forms when chosen 
gas phase reactants absorb selected wavelengths of light. A significant advan
tage of this process is that it's free' from charged species that can damage the 
substrate. Because it is done at low temperatures (500 to 300 0C) , it is useful 
for making certain kinds of solid-state devices. The process has been used to 
formpihhole-free dielectrics for temperature-sensitive elemental and compound 
semiconductor materials, as well as optical coatings for plastics. The PHOTOX 
process is available for non-exclusive'licenses. 

Better and timelier weather.forecasts will be possible when a microwave sensor 
is laun.ched aboard a military satellite in the mid-1980s. The instrument will 
tell how hard rain is falling ina specific area rather than simply how much has 
fallen over a Wide area within 24 hours. It also will determine wind speed, 
atmospheric water content, soil moisture, and sea ice conditions. Because the 
satellite will follow a low polar orbit, the sensor will gather important data 
on the little-studied polar regions and oceans. Hughes will soon deliver the 
prototype Special Sensor Microwave/Imager to the u.S. Air Force. 

The U.S. Forest Service is using satellite pictures to monitor and manage 
national forests. ,The agency has gotten detailed views of its lands from NASA's 
Landsat 2 spacecraft. Landsat data can be adapted by computers to create false
color maps for categorizing different vegetation and ecological zones. The 
pictures, covering an area about 115. miles square, help the Forest Service mea
sure changes in the growth and health of forests. Tests begun in South Carolina 
last year are to be followed by a complete inventory of Idaho's forests in 1982. 
Landsat 2's electronic camera, a multispectral scanner, was built by Hughes. 

The Manufacturing Division of Hughes Missile Systems Group in Tucson has many 
immediate openings fo~ engineers. These career opportunities require expertise 
in designing test equipment for advanced major electronic and missile system 
programs. Openings range from digital logic, analog, and IF/RF circuit de~ign 
to electro-optical and IR system design. Also needed are industrial engineers 
and manufacturing production engineers., For immediate consideration, send your 
resume to Engineering Recruitment, Hughes Aircraft Company, P.O. Box 11337, 
Dept. SE, Tucson AZ 85734. Or call (602) 746-8925. Equal opportunity employer. ' 

A millimeter-wave radar has demonstrated its ability to track targets and guide 
missiles accurately through smoke and rain. The radar, under study because it 
has more resolution than conventional radar and can penetrate adverse weather 
better than infrared, was used to guide TOW (Tube-l~unched, Optically tracked, 
Wire-guided) missiles to stationary targets. In three of the successful 
launches, the target was obscured' by heavy smoke and aerosols. In one of those, 
visibility was further deteriorated by rain. The demonstration was conducted by 
Hughes for the u.S. Army and the Defense Advanced Research Projects Agency. 

Creating a new world with electronics r------------------, 
I " I 

: HUGHES: 
I I L _________ ~ ________ J 

HUGHES AIRCRAFT COMPANY 
CULVER CITY. CALIFORNIA 90230 

(213) 670-1515 EXTENSION 5964 



John L. Kirkley, Editor 

IMPERSONAL 
COMPUTERS 

EDITOR'S 
READOUT 

will not understand the concepts behind 
the applications they are attempting to 
implement. They may try to run a gen
eralledger program without really hav
ing a good grasp of accounting. Will 

Without significant postsale their Sears computer store clerk be able 
involvement by the manufac- to help them with that? 
turers, we may be creating When we hear the assertion that 
I· f f d f . user-friendly languages and prompting 
eglons 0 rustrate Irst-hme techniques will cure all these problems, 

,computer users. we have our doubts. User friendliness 
It was the attack on the Sears computer is usually a response after the fact; how 
store salesman that gave us our first friendly is the user going to be when the 
clue that something was wrong. Until screen informs him, "We are sorry but 
then the spring of 1983 had been pretty you have just destroyed your master 
quiet. We thought everything in the per- for the first time in their lives. file."? And prompting won't help 
sonal . computer market was hunky- Most of them don't know a bit when the promptee who is attempting 
dory. But when a pet shop owner vaults from a byte and could care less. To to run that general ledger program 
a counter and clobbers a retail clerk them a computer is not a thing of magic doesn't know a debit from a credit. 
. . . and then a week later a dentist in and mystery; it's an appliance like a Unless we are to have scores of 
Toledo throws his TRS-90 through the washing machine or a toaster and it's disgruntled users at odds with the very 
front window of a Radio Shack store supposed to perform reliably and accu- industry they tum to for help, the manu-
. . . well, we knew something was rately. That hardware wears out and facturers of the hardware and the soft
wrong. The incidents multiplied and breaks down now and then they can ware will have to lend a hand. 
grew to crisis proportions in June when understand. But software? Whatever it In the case of software mainte-
5,000 irate users of IBM's personal is, it should not cause your entire pay- nance, it could be as simple as a toll
computer marched on the company's roll to come crashing down around your free line to experts at the manufacturer, 
headquarters in Armonk. The rioting ears on a Thursday evening. a service invoked only when the retail 
started when they learned that the cor- It all hinges on software sup- store's expertise has been exhausted. 
po ration had divested itself of its per- port, or rather the lack of it. When mM (peachtree, recognizing the problem, is 
sonal computer line that morning, sell- announced its personal computer last installing such a system.) 
ing it to Exxon. We learned later from August, spokesmen for mM (and for And to help users master the 
newspaper reports that most of the Peachtree, which will supply financial basiC concepts behind the applications 
marchers were small businessmenfrom packages) said they would not directly they have purchased, programs must 
the New York area who were regarded support applications software. Instead, teach as well as process. For example, 
as solid citizens in their communities. maintenance and software enhance- that general ledger program could have 

Although this fanciful scenario ments would be handled at the point of a lesson on the pertinent accounting 
has no chance of ever becoming a reali- sale, which includes Computerland and principles built right into the package . 

...J ty, it does illustrate a point. In a few Sears stores. Other manufacturers of (Vocational schools and continuing 
~ years there may be scores of very un- personal computers are not doing much education can also help by presenting 
as happy personal computer owners. Most more in terms of software support. courses on electronic accounting.) 
g of them will be neophyte computer us- Despite the fact that Sears will These and other innovative 
ffi ers running small businesses. They will be setting up special stores with spe- handholding techniques must be devel
~ suspect our industry of perpetrating a cially trained employees, we find it oped by the manufacturers. It's too ear
~ plot to ruin them and their companies. hard to believe that the user will get the ly in the game to just drop these com
in Now the small business market, handholding he needs when something plex machines on unsuspecting users 
6 estimated at $590 million in 1980, is in the software goes awry. with a cheerful cry of "caveat emp
~ expected to skyrocket to $2.7 billion by In addition to bugs in the sys- tor. " In other words, our industry 

. ~ 1985. Those numbers translate into le- tern, there is another consideration that should take responsibility for "getting 
3 gions of people using computers, many compounds the problem. Many users 'em young and raising 'em right. " ~ ...J L-~ __________________________ ~ ______________________________ ~ ____________________________ ~ 
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TRACKING 
EUROPE'S 
TOP 25 
A DATAMATION survey charts 
the course of the computer 
companies doing the biggest 
business on the Continent. 
The last 12 months have been a difficult 
period for most companies, and the data 
processing industry has not been spared. 
The dp market in Western Europe has been 
plagued with even more problems than the 
American arena. 

Some of the trouble stems from eco
nomic conditions. The recession in Europe 
is lasting longer than expected and the mar
ket seems decidedly static. Continuously 
fluctuating exchange rates have caused 
problems for many companies, although 
some have benefited from the currency 
shifts. IBM, with classic panache, seems to 
have succeeded in playing the money mar
kets to its advantage, leading to accusa
tions, albeit tongue-in-cheek, that it was 
looking more like a finance company that 
made computers on the side. 

Interest rates have risen to uncom
fortable heights, catching some companies 
with too much stock and outstanding loans. 
This has caused serious difficulties for 
many firms, notably ICL, which has been 
teetering on the brink of disaster. Mean
while, other U.S.-based firms, such as Me
morex, Texas Instruments, and Burroughs, 
have also been having a tough time. Even, 
the seemingly unshakable IBM has been im
posing strict controls over expenditure, and 
its performance has lacked the previous 
sparkle. 

Given all the problems that face the 
dp industry in Europe, it is, on the surface, 
reassuring to find that the top four compa
nies,have broken the billion dollar mark in 
terms of European dp revenues. Predict
ably, as in the U.S., IBM tops the charts with 
a dp-office products revenue approaching 
$10 billion. What proportion of this is de
rived from office products is not disclosed, 
but even taking this into account, its number 
one position remains unchallenged. 

The next four places are all held by 
European firms-Siemens, Cii-Honeywell 
Bull, ICL, and Olivetti-before the rest of 
the American companies swamp the rank
ings again. Of the top 25 companies, 13 are 
from the U . S., four from France, three each 
from the U. K. and Germany, and one each 
from S/weden and Italy. The gap between 
the top and the bottom is indeed wide, the 
first four companies' European dp revenues 
probably exceeding the combined totals of 

the bottom 21. IBM aside, there are equal 
numbers of U.S. and European companies 
in the rankings; the Europeans, however, 
win the numbers game, capturing almost 
60% of the remaining revenue. It would 
appear from all this that the U. S. domina
tion of Europe is not yet complete. 

The nationalities of the leading Eu
ropean dp companies reflect the major mar
kets in Europe, namely West Germany, 
U.K., France, and Italy. Together, these 
four countries account for about two-thirds 
of the total dp market in Western Europe. 
The final third is almost entirely accounted 
for by Scandinavia, Benelux, and Spain. 
The remaining countries represent only a 
very small proportion of the total market. 
This is due, in the case of Greece, Ireland, 
and Portugal, to their small working popu
lations and the structure of their econo
mies. The current low penetration of dp in 
these areas does, however, offer very high 
growth rates to any company actively mar
keting there. 

West Germany, France, Italy, and 
the U.K. are the major markets in Western 

Four countries account for 
about two-thirds of the total 
dp market in Western Europe. 

Europe, and the existence of one major dp 
company in each is no accident. The size 
of these individual national markets obvi
ously stimulates the growth of an indig
enous manufacturer. The preferential 
treatment afforded these manufacturers by 
their governments, however, is the real 
reason for their preeminent positions. 

Until recently, for example, ICL 

was not subject to competitive bidding for 
orders in the U. K. government sector. 
Likewise in France, Cii-Honeywell Bull 
has been distinctly favored by the French 
government. The French market in fact 
has long been regarded by outsiders as one 
of the most nationalistic and difficult to 
enter. Similar preferential treatment has 
been seen in West Germany with Siemens 

TOP 10 REVENUE 
GROWTH RATE' 

1. Data General 
2. Hewlett-Packard 
3. Rank Xerox 
4. Ferranti 
5. DEC 
6. Datasaab 
7. CDC 
8 .. HIS 
9. NCR 

10. ITT 

DP% 
GROWTH 

RATE * 
56 
54 
50 
47 
39 
36 
34 
29 
27 
24 

'EUROPEAN REVENUE, FISCAL YEARS 
1979-1980 



and in Italy with Olivetti. ture. To operate successfully in Europe, a the French government has had to actively 
. This massive support in the home multinational must cope with a wide range encourage the minicomputer industry and 
market helps explain why these companies of economic situations. support the growth of distributed process-
are in the top five positions in Europe. For Not only do the individual national ing systems through favorable tariffs. 
them, the attractions of concentrating on markets differ in language and customs Perhaps the most striking example 
the domestic market are obvious. Sie- but they also display their own peculiar of the national differences in organization-
mens, in particular, derives 80% of its to- characteristics in terms of dp demand. The al structure, and hence market demand, is 
tal European dp revenue from its home dp market in West Germany, for example, a comparison of the U.K. and German 
market. shows a marked preference for local mini- banking industries. The banking arena has 

There is no simple way to deter- computers. This is partly due to Ger- long been one of the major sectors of the 
~ mine why some vendors-either European many's political structure, which does not dp market as a whole, and is thus highly 
9 or American-are more. active in pioneer- favor centralization. This trend can also be important. In the U.K. the big four com-
~ ing new markets. America represents a attributed to the attitudes and tariffs of the mercial banks account for the great major-
En more or less homogeneous market with a Deutsche Bundespost, which did not en- ity of all banking dp sites, with very large 
z common language, constitution, and oper- courage data communications. France, on networks feeding centralized dp systems. 
@ ating practices. In contrast, Europe com- the other hand, has long been centralized By contrast, in Germany the top four 
r? prises many countries differentiated not around Paris. This approach has resulted banks (in terms of assets) account for only 
o only by language but also by business cus- in the development of a market oriented a small portion of the total market. Each 
:3 toms, legislation, and constitutional struc- towards big mainframes, so much so that bank has a relatively small dp department, 
~ ~ ________________________________ -L ________________________________ ~ ________________________________ ~ 

NOVEMBER 1981 37 



Want a Shared Systetn 
thatcancorrununicate 

withyourcotnputer 
today and totnorroW'? 

,No Probletn. 

Want a word processing system 
that "talks 3780"? No Problem 

Want a word processing system 
that "talks TTY -ASCII"? 
No Problem 

Lanier standalone and 
Shared System word proces
sors are capable of interfacing 
with your existing computer. 

Data 
Communications 
Options for the 

Lamer No Problem 
Shared SysteJ.'lf 

Lanier's data communica
tions options offer interactive 
or batch communications 
through phone lines directly to 
your mainframe computer, 

enabling the manipulation of 
data using standard word 
processing functions. 

And as communication needs 
become even more sophisti
cated, Lanier is dedicated to 
grow with you. 

You'll have the best of both 
worlds. Without software or 
hardware changes in your 
present· system, the data 



communications capabilities of 
your computer can be combined 
with the benefits of a Lanier 
No Problem Shared System. 

The power of sharing 
The heart of the Shared 

System is its Central Memory 
Unit. The CMU lets all your 
No Problem stations share the 
ability to do mathematical 
calculations, line drawing, and 
more. 

Even the Greek alphabet and 
math symbols can be typed 
and printed quickly and easily. 
And every letter-quality page is 
printed in less than 30 seconds. 

The Shared System has 
remarkable record-keeping 
facilities. You can store over 
30,000 pages. Time is saved by 
reducing and often eliminating 
frequent media handling. 

The best investments 
are No Problem 

The Shared System is better 
than a good investment. 
Sharing starts to pay for itself 
right away. 

1YPists can work indepen
dently, or they can share the 
burden of larger jobs by 
working together. 

While a typist works on the 
screen, the Shared System 
can simultaneously print, do list 
merging and more, so you'll 
get your work back faster. 
You' can even share printers. 

Lanier today, 
No Problem tomorrow 
If you're considering a word 

processing system, consider 
this: The No Problem Shared 
System is the only system 
your company may ever need. 

Start with one or two sta
tions and add new stations or 
printers as your needs increase. 

And whether you choose one 
No Problem word processor 
or a Shared System, both 
have the ability to communicate 

with your computer, now and 
in the future. That's the 
Lanier commitment. 

Service and Support 
are No Problem 

When we install a Shared 
System~ we do more than just 
plug it in and leave. We show 
you how to begin to solve your 
word processing and communi
cations problems -right away. 
And when you need assistance, 
just give us a call. In most 
cases, we'll be there before 
the day is out. 

The Shared System 
Demonstration 

Send us this coupon and 
we'll call immediately or set up 
an appointment. Or call toll free: 

(800) 241.1706. 
Except in Alaska and Hawaii. In Georgia, 
call collect (404) 321-1244. 

©1981 Lanier Business Products, Inc. 

r-----------l 
Yes, I want to see the Lanier No 
Problem Shared System in action. 

Name 

Title 

Phone 

Best Time to Call 

Firm Name 

Address 

County 

City 

State Zip 

What kind of typing or word processing 
system are you using now'! 

Lanier Business Products, Inc. 
1700 Chantilly Dc NE, Atlanta, GA 30324 

L __ Nov:~a~ation 4 ~H~ __ ..J 

L4INIER 
Makers of the TypeMasterJM No Problem® Typewriter, 

No Problem® Shared SystemJM and EZ.I™ Work Processor. 
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IN FOCUS 

fragmenting the market to a great extent. 
For the El;lropean vendor, the U. S. 

represents- a massive but relatively struc
tured market in which the competition is 
well established. It's also a market in 
which, until recently, everyone knew the 
rules and' played by them. Unfortunately, 
someone forgot to tell the Japanese. 

Recent activity in the U.S. market 
indicates that the Japanese giants Fujitsu, 
Hitachi, Toshiba, and others have every 
intention of doing in the dp market what 
they have already done in the automobile 
industry. With their huge and highly pro
tected home market, they look set to wage 
a war on the U. S. industry, using pricing 
and reliability as the major selling points. 
Squaring off against them is IBM, which is 
not going to give in without a fight. 

IBM'S performance in both the 
U.S. and Europe has been relatively lack
luster over the past few years. Neverthe
less, it has a massive safety cushion of 
profits to tide it over in the event of an all
out war with the Japanese. Clearly, even 
the combined might of the Japanese will 
be hard pressed to do more than dent 
IBM'S pride. Meanwhile, the rest of the in
dustry will be caught in the crossfire and a 
number of companies, particularly Euro-

40 DATAMATION 

pean ones, are likely to suffer. ICL, al-
, ready near death's door, seems an obvious 

casualty, and many other companies, such 
as Siemens and Memorex, could also have 
a tough time. 

,Since this i~ the first ranking of the 
European Top 25, it is difficult to estab
lish trends. IIi next year's survey it should 
be easier to pinpoint some' of the direc
tions the European dp industry is takipg. 

Collaboration deals have 
given the Japanese access to 
many of the, lucrative sectors 
of the European market. 
There is, for example, ~o microcomputer 
manufacturer in this year's survey-a situ
ation that may well change by next year. 
Word processing vendors may also be abl~ 
to make the charts next year since it seems 
likely that within the next, 12 months it 
will be im'possible to differentiate between 
word processors and dp machines. This 
will open up the rankings to. such compa": 
nies as Wang and improve the standing of 
others such as Xerox. 

Philips has not been included in 
this year's survey because it was impossi
ble to estimate with any accuracy the com-

pany's 1980 rev'enue. Philips does not re
port results for its individual operations. 
Experienced industry watchers, however, 
estimate the· firm's 1980 dp revenue was 
between $150 and $600 million, placing it 
in the bottom half of the rankings. 

The Dutch company's up activities 
are haridled through its Products and Sys
tems for Professional Applications group, 
which is also responsible for cable sys
tems and telecommunications, audiovisu
ai, and instrumentation equipment'. In fis
cal 1980, revenue in this area was about 
30% of the corporate total. D~spite the 
group's overall growth gains, which were 
above average for the company, Philips has 
been disappointed by sluggish sales in small 
business and office computer systems. To 
step up sales, Philips has come out with new 
system models, and a personal microcom
puter and banking terminal. 

The absence ,of any Japanese com
panies from the European Top 25 is'inter
esting. This Japanese no:.show, however, 
is not what it rimy seem. The Japanese ap
proach to Europe appears to be more cau
tious-sneaking in through the side win
dow, rather than kicking down the front 
door~ Collaboration deals between Hitachi . 
and Olivetti, for instance, have given the 



Japanese access to many of the lucrative 
sectors of the European market. They've 
also provided the Japanese with direct 
access to established and readily accepted 
sales and service organizations. 

Returning to the ranking table, if 
we look at growth rather than absolute size, 
Europe appears to he a good market for 
many of· the companies with growth rates 
well above average for the world. Hewlett~ 
Packard (54% in Europe versus 31 % world
wide), Ferranti (47% versus 12%), and Data 
General (56% versus 29%) are all prime 
examples. : . . 

It is also worth noting that the 
highest growth rates were achieved by 
companies such as these, which are all 
heayily involved in the minicomputer in
dustry. By contrast, those companies that 
are more oriented towards mainframes
for example, IBM, ICL, Burroughs~is
played the lower growth rates. 

METHODOLOGY 
Information for the European Top 25 sur
vey was solicited through a questionnaire. 
For the purposes of the survey, Europe 
was taken to include Austria, Belgium, 
Denmark, Finland, France, West Ger
many, Greece, Ireland, Italy, Luxem-

bourg, the Netherlands, Norway, Portu
gal, Spain, Sweden, Switzerland, and the 
U.K. Dp and related activities were de
fined as covering these product areas: 
• Mainframes 
• Minicomputers and microcomputers
computers with a minimum of system soft
ware--and. small business systems and 
personal computers 
• Terminals and peripherals--all those 
connected, either directly or via data com
munications links, to a dp system 
• Software and ·services~ureau and da
tabase services, software packages, etc. 
• Data communications equipment, in
cluding data connections (modems and 
equivalent) and communications proces
sors (multiplexors, concentrators) 

The following products were 
specifically excluded: word processors, 
gener.a:l office equipment, electronic cash 
registers, electronic and magnetic card 
typewriters, instrumentation, dp'supplies, 
and switching equipment supplied to PITS 

for their data services. 
The main rwzking was based on 

1980 calendar year revenues (in U.S. dol
lars) from dp operations in Europe for 
each company. Figures for companies 
whose fiscal year did not end December 

......... _ ... _ .. _--.... -_._-_ .... -•. -.... - ... -_._-_ ..... _. __ ..... _-_. 

1980 were adjusted, using published quar
terly figures or estimates. All other figures 
appearing in this survey relate to the com
panies' reported results of their fiscal year 
ending·1980. In the main table, all results 
hav~ b~en converted to U.S. dollars, us
ing OEeD exchange rate statistics for the 
appropriate time period. 

Total revenue figures for Europe 
and worldwide refer to the parent com
pany, where appropriate. When the parellt 
company itself is not strongly involved in 
dp, the principal company has been con
sidered as independent. Anomalies in the 
figures are inevitable since requirements 
for public reporting are neither as strin
gent in Europe as in the U.S., nor are 
they consistellt between the coulltries in
volved. Inconsistencies ill the table have 
been indicated. 

DATAMATION'S Top 25 survey was pre
pared by Logica, a London-based 
computer system and software. 
house. It provides marketing consul
tancy services for the computer and 
communications industries such as 
the Eurodata Reports on data com
munication and Tarifica on communi
cations facilities. 
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The 3919-
Cotnputer Peripheral 
Switching IMC 

. Computer Control of Peripheral Switching. 
Others call it new. We've been selling it for years. 
TheT-Bar 3917 IMC™ is in use at most of the major airlines in the United 
States-and at other large installations of IBM and IBM - compatible mainframes. 

Now we have a smaller version of the 3917, the 3919. Intelligent Matrix 
Control of even a single computer peripheral switch, or as many as eight 
switches. When you grow past that point, there's the 3917. 

Still better-you can buy our 3915 switch now, with manual control. And add 
the 3919 IMC when you need it, without obsoleting what you have. 

The 3915's are available in sizes as small as 2 x 4 and as large as 8 x 16 
(and even larger). They can be easily and inexpensively field upgraded for IMC 
operation at any time .. 

And many customers who already have 3915's ~nstalled can also add the 
3919 IMC easily-right now. 

For smaller users, the 3919. For larger users, the 3917. 

Please call or write. We'd like to show you one of our proven systems today . 

. IlIiI. T-Bar, Incorporated, 141 Danbury Road, P.O. Box T, Wilton, Connecticut 06897 
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Why does a company 
as big as American Express 
use small IBM computers? 

Because sometimes a network of small computers can be more effective than 
one big computer. 

Take our Series/I, for example. 
The American Express Travel Service Network -one of the largest travel agen

cies in North America - is using Series/l's to run its Travel Information Process
ing System (TRIPS), a computerized reservation, accounting, management 
information and communication system. 

With TRIPS, American Express travel counselors can plan detailed itineraries 
for their clients. That's because the IBM Series/I is so flexible it can support the 
computer applications of practically every form of travel industry supplier, 
including airlines, hotels, tour operators ... even American Express' Consumer 
Financial Services Group. Instantly, it brings a world of information to the agent's 
display screen, and prints clients" itineraries and travel ~ocuments in seconds. 

Series/l is so flexible because it's modular. Meaning you can use its 
. components as building blocks, to custom tailor a solution to many different 
requirements, ranging from distributed data processing to energy management to 
industrial automation. 

The end result of this flexibility is higher productivity. 
,"Our productivity is up significantly," reports Glenn Santmire, Senior Vice 

President of American Express rravel Division. "In this business a fast, assured 
response to our client is what counts. With that we are giving our customers better 
service. And that's the key to differentiating ourselves from competition.'.' 

!:- " i.~· ;:" 

~ir ~.~~h~5!~~:~~:~~~1~~~~1~§l~{~:~[~!~e~ dime without reliability. 
;::'e~peclations.lt's for that rea~on that we chose it as the 
bac~9Qn~qfthecommunications network for our 

" ,. 
.......... 

. . 

rravel;:~.fqc~s." 
For 'riiQ~~;~,R{)\ltIBM's Series/I, call your IBM 

General Syslt1m~I?ivi~ion representative or write 
P.O. Box 1385;::rXtlanta, GA 30055. 

I:):.;},/;,i:.<".:,'":; 

. A little IBMean mean a lot of freedom. 
--..- ------ - ---- ----- -. ---- - - ---==-=':'=® 

General Systems Division 
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STRATEGIES 

GOODBYE 
DPD,GSD 
ANDOPD 
IBM's reorganization plan 
calls for two new marketing 
organizations, each of which 
will address customers with 
the full spectrum of IBM 
products. 
IBM has always been a marketing company, 
one that achieved its domination of the 
worldwide computer market primarily by 
controlling its customers' buying habits, not 
necessarily by offering the highest technol
ogy, lowest prices, or easiest-to-use ma
chinery. Lately, falling memory prices, the 
microprocessor, and networking have radi
cally changed the computer market's struc
ture, prompting IBM and its multitude of 
competitors to find new methods of cost
effective selling. 

Thus, itwas only slightly surprising 
to hear last month that IBM is planning to 
reorganize its entire U.S. product develop
ment, manufacturing, and marketing struc
ture to put it in a position, as president John 
R. Opel understated it, "to take advantage 
of tremendous growth opportunities in our 
business. " 

The reorganization, scheduled to 
take place over the next year or so, entails 
dissolving the three separate marketing 
forces represented by the Data Processing, 
General Systems, and Office Products divi
sions, and setting up two new marketing 
organizations, each of which will address 
customers with the full spectrum of IBM 
products. Moreover, many low-end ma
chines, such as electronic typewriters, per
sonal computers, and copiers, are expected 
to move primarily through non-1BM chan
nels, like retail stores, office products deal
ers, and even mail-order houses. 

The marketing changes had been un~ 
der way for some time before the announced 
reorganization as IBM experimented with 
new methods of selling and new product 
,offerings. Perhaps more importantly, IBM 
for several years had been gearing up for 
high-volume, low-cost manufacturing, hav
ing sunk hundreds of millions of dollars into 
automated facilities. It had also begun buy
ing whole system components from outside 
vendors, apparently because these compa
nies could supply products cheaper than IBM 
could build them. 

In effect, IBM has taken on a new 
personality, one that will try to be as many 
things to as many customers as possible. It's 

never seemed so hungry for business. 
The Data Processing, General Sys

tems, and Office Products divisions were 
set up in 1972 to market large systems, 
small systems, and office products, respec
tively. As the industry matured, product 
clistinctions among those three categories 
blurred, and IBM reportedly suffered inter
nal friction as the three separate marketing 
forces repeatedly clashed at customers' 
doors, each trying to sell competing prod
ucts. No doubt the firm lost some sales as a 
result of such friction. A few years ago 
much was made of an observation that IBM 
intended to manage itself like General Mo
tors, offering competing products that 
would keep each division on its toes. That 
plan has apparently been scrapped. 

Although IBM declined to say what 
exactly its new marketing organization 
would look like, it did say two new market
ing forces are to be formed early next year 
from the current OSD, DPD and OPD. Industry 
analysts said the two new forces would con-

The 'combined marketing 
forces should enable IBM to 
aHack the new markets it 
envisions with a united front. 
centrate, respectively, on national accounts 
and on smaller customers. Most important, ' 
they will be able to sell any IBM product to 
meet a specific customer's needs. 

The two new marketing divisions, 
as yet unnamed, will be part of the newly 
formed Information Systems Group (ISO), 
headed by C.B. Rogers, corporate vice 
president and group executive. Rogers most 
recently headed the General Business 
Group, th~ umbrella organization over OSD 
and OPD, as well as several other divisions. 
ISO will also include the current Federal Sys
tems, Information Records, Customer Ser
vice, and Field Engineering divisions. 

IBM'S prepared statement said only 
that the new marketing structure would sim
plify the distribution of products and better 
serve customers. ' 

It 'is thought that the microproces
sor, which provides cheap computing pow
er, the continuing fall of memory prices, 
which enables larger software programs to 
be implemented, and networking, which al
lows dissimilar machines to communicate, 
are the primary factors in IBM'S decision to 
let its salespeople offer any and all products. 
In the past, a DPD representative could have 
provided a 4300 mainframe, but not the 
distributed processing nodes of OSD'S Se
ries/1 minicomputer or the communicating 
word processing power of OPD'S Display
writer. Moreover, as local networking 
comes of age, customers will be more con
cerned than ever about compatibility among 
office systems, mainframes" and remote 
machines. There was some cross-marketing 
among IBM divisions, observers note, but it 
was mostly limited to referring sales and 



splitting commissions. Now, it is thought, 
there will be less friction between salesmen 
for products that seem to offer similar capa
bilities, like GSD 's 5520 word processor and 
OPD'S Displaywriter. 

To back up this integrated marketing 
approach, IBM is also reorganizing its devel
opment and manufacturing activities. Two 

~ new groups, clumsily identified as Informa
::s tion Systems & Technology Group (IS&TG) 

ffi and Information Systems & Communica
~ tions Group, (IS&CG) will take over from 
~ previous divisions under the old structUre 
o and will enable IBM "to take advantage of 
in rapid changes in technology and to coordi-
6 nate long-range plans to provide more effec
~ tive growth paths for customers." 
g: IS&TG, headed by Arthur G. Ander
gs son, will develop and build large systems 
-.J 

and related storage peripherals, nonimpact 
printers, and related software, IBM said. It 
will also have responsibility for developing 
and making semiconductor devices. The 
group includes the Data Systems, General 
Products, and General Technology divi-

IBM is also reorganizing its 
development and 
manufacturing activities. 

sions, the firm noted. 
IS&CG, headed 'by John F. Akers, 

will handle small computers, related pe
ripherals, office products, and communica:
tions systems. It also will develop related 
software. IBM said the group is made up of 

, three newly formed divisions-Communi
cations Products, headed by Victor J. Gold-

berg, IBM vice president; Information Prod
ucts, headed by Robert B. Dunlop, IBM vice 
president; and System Products, headed by 
H. Mitchell Watson Jr., IBM vice president. 
Communications Products is to handle such 
devices as the 5520 and Displaywriter; In
formation Products will handle typewriters, 
copiers, and banking equipment. . 

System Products will take care of 
small machines such as the 8100, Series/I, 
Systeml23, Systeml34, and Systeml38, as 
well as the 3270 terminal and the 4300 se
ries mainframes. 

Allen J. Krowe, formerly head of 
the dissolved System Communications Di
vision, has been given responsibility for im
plementing the reorganization, IBM said, 
noting that he now reports directly to Opel. 

If nothing else, the combined mar-

~ ~--------------------------------~--------------------------------~--------------------------------~ 
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NEWS IN PERSPECTIVE 
keting forces should enable IBM to attack the 
new markets it envisions with a united front, 
one that will ostensibly provide few cracks 
for competitors to slip into. IBM'S tactics 
have often appeared uncoordinated to out
siders. For example, when it introduced the 
Series/I, its first minicomputer, reports cir
culated that the machine was powerful 
enough to take business away from DPD 
salespeople who were trying to market low
end 370s. Then IBM came out with the 8100, 
a system designed specifically for distribut
ed processing and apparently positioned 
smack in the middle of the Series/l market. 
In the word processing arena, DPD, GSD, and 
OPD each came out with a different system, 
the 3730, 5520, and Displaywriter, respec
tively. 

IBM claimed that its reorganization 
did not have any relation to the wearying 
Justice Department antitrust trial, but it 
looks as if the firm is assuming it will even
tually win that suit and be free to be more 
aggressive than it has been over the past 
decade. . 

Starting with discounts on the Se
ries/I and the 4300 series of small main
frames, which were so low in price that they 
affected even IBM'S bottom line, the firm 
has made moves in the past couple of years 
to branch out with new marketing methods. 
Among these aremaii order and industrial 
distributor'Sales ofthe 310 1 ASCII terminal, 
sales of the Personal Computer through 
Sears and Computerland stores, and an en
trance into the oem peripherals market-: 
place. IBM is indeed diversifying its ways of 
addressing customers. 

Frederic Withington, computer in
dustry amilyst at Arthur D.Little, says IBM 
is clearly looking to develop a multitier ap
proach to its marketing, one that will enable 
it to fulfill Opel's stated goal of becoming 
the "lowest cost source of products" in the 
industry. 

"IBM is experimenting with many 
nonstandard approaches. It may even sell 

IBM is indeed diversifying its 
ways of addressing 
customers. 
through the corner drugstore before we're 
through," Withington jests. 

The firm's entry into the oem market 
came to light in early September when IBM 
said it would offer its Piccolo 8-inch disk 
drive in a stripped-down version that would 

, be sold with volume discounts. The Piccolo 
is the precursor to the wide range of 8~inch 
Winchester-type drives being sold now, but 
according to industry observers it won't be a 
significant threat to current suppliers be
cause its price, physical size, and storage 
capacity don't meet essential market re
quirements. Nevertheless, IBM'S entry. has 
been noticed and is considered significant 
for the future. 

'More pressing in the minds of com-
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petitors is IBM'S recent signing up of seven 
authorized distributors that will handle its 
3101 ASCII terminal, a newly introduced 
desktop printer, and perhaps its small com
puter systems products. IBM has sold the 
3101 through distributors for more than a 
year, although it found the market sluggish 
reportedly because of its small discounts 
and inexperience with industrial distribu
tion. 

The new line of distributors, who 
will deal with a unit of IBM'S Information 
Systems Group, are American Computer 
Group, Inc.; Boston; Arrow Electronics, 
Greenwich, Conn.; the David Jamison Car
lyle Corp., Los Angeles; Hall-Mark Elec
tronics Corp., Dallas; Pacific Mountain 
States Corp., Los Angeles; Schweber Elec
tronics Corp., Westbury, N.Y.; and Wyle 
Distribution Group, El Segundo, Calif. It is 
expected these companies will benefit from 
cooperative advertising, increased volume 
discounts, arid more dealer support than IBM 
has offered in the past. 

The reasoning behind selling the 
3101 and the new 3232 model 51 keyboard 
printer through distributors-and by phone 
and mail order as well-is that these items 
are so low in price that profit margins are 
hard to maintain with direct selling. 

IBM described the new printer as de
signed for interactive computing. It uses an 
electromatrix printing process with alumi
num-coated paper to run as fast as 450 char
acters per second at burst speed. IBM said it 
will sell the printer for $2,500 in single 
quantities. Distributors will set their own 
prices. 

"What you're seeing is IBM trying 
out alternative marketing strategIes," said 
Dennis Cagan, president of David Jamison 
Carlyle, a national distributor of computer 
peripherals. "They're using only the best, 
proven methods and procedures. Distribu
tion is the best channel for low-end ASCII 
terminals. " 
, Another new twist in IBM marketing 
methods also came to light in September 
when United American Service Corp. of 
Knoxville, Tenn., disclosed a volume pur
chase of IBM Displaywriters it plans to sell to 

'banks for bank-at -home applications. Actu-
ally, the machines are to be used by profes
sionals such as doctors and lawyers for in
house word processing and data processing 
as well as for on-line banking services sup
plied by their local banks. United American 
managed to negotiate a large volume dis
count with IBM under a Special Bids depart
ment at OPD. The discount is'understood tp 
be larger than that offered to regular cus
tomers of the Displaywriter because it was 
larger than the l50-machine order listed on 
IBM'S published discount schedule. Again, 
however, it was a case of IBM meeting cus
tomer needs. 

Last summer's introduction of the 
Personal Computer from IBM also represents 
several new tactics for Big Blue. The sys-

tern is largely' composed of components 
built by independent suppliers and is to be 
marketed by independent dealers. Addition
ally, IBM is aggressively looking for soft
ware packages developed by outsiders (and 
its own personnel) that it will market on a 
royalty plan. The machine also uses the 
CP/M operating system, a de facto standard 
in the micro world. In sum, the Personal 
Computer would seem to be the least IBM
like of all IBM systems. 

If nothing else, IBM has shown it can 
be flexible when the stakes are high enough. 
As ADL'S Withington points out, the firm 
"got off to a rocky start with the 3101 but it 
kept adjusting it. There's no reason to think 
it will ever stop adjusting. " 

-John W. Verity 

VNETOR 
GRIPENET? 
IBM's VN~T internal message 
network, largely a product of 
the VM community, seems to 
be evolving into a vehicle for 
employee complaints. 
IBM'S top management is battling against 
sinking morale and a growing breed of dissi
dents across its Data Processing, Division, 
say informed sources. 

Employees, particularly in the areas 
of software development and technical re
search, are beginning to revolt on a scale 
unprecedented for IBMers. A few months 
ago, a catalog of their grievances was sent to 
IBM executives with a plea for reform. 
What's more, the complaint catalog was 
compiled from individual submissions sent 
over IBM'S massive internal electronic mail 
network, ~NET. 

VNET has been used, among other 
things, for personal attacks on IBM manag
ers, to send job resumes, and even to an
nounce resignations, sources say. But, they 
add, a steady flow of less sensational and 
more constructive criticism of IBM has also 
surfaced on the network during the past 
year. Memos passed through the network 
claim that DPD employees are increasingly 
working without adequate tools or comput
ing power, and with little or no merit incen
tives or career prospects. 

Former employees point out that 
though VNET was the sole creation of IBM'S 
VM community, it increasingly reflects the 
frustrations of the MVS contingency that is 
joining it. 

VNET was born in late 1976. Its two 
main designers created it by melding several 
internal vM/370 timesharing networks. For
mer employees go to great lengths to stress 
that this file and message transfer network 
has been the spontaneous creation of the VM 
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community-not of IBM management. 

This rumor is given credence by a 
research paper from the network's authors, 
Edson Hendricks and T. C. Hartmann. The 
1979 paper points out, perhaps in a tongue
in-cheek mode: "The ubiquity of the net
work is most surprising in that is has materi
alized quite spontaneously without any ex
plicit mandate or governing organization. " 

Both Hendricks and Hartmann are 
still with IBM and, quite understandably, are 
unavailable for comment. But former 
IBMers stress that both the network's design
ers and its early adherents seized on VNET in 
part to prove that IBM'S user base needed 
VM, even if IBM management seemingly 
didn't. 

Despite having no obvious answer 
to the question of what specific function the 
network was to serve, VNETquickly evolved 
into a vehicle to facilitate job information 
and data sharing between VM users at IBM 
technical sites and research centers through
out the world. Lately, however, "it has 
evolved into an enormous broadcast mecha
nism or mouthpiece for workers to let off 
steam and get out old hurts, " said one inside 
source. 

Conversations with many present 
and former IBM employees indicate that a 
major complaint within OPO is what those 
sources call a "systematic de-skilling" of 
the division's work force by IBM. The recent 
exodus of senior OPO operatives, they con
tend, is caused by a logjamming of career 
paths there, as well as by the growing im
portance to IBM top managers ofopo 's sister 
division, GSO (General Systems Div.). 

The "no career' , complaint has long 
been characteristic of IBM'S vMl370 work 
force, former employees claim, resulting in 
a steady drain of VM talent over the past five 
years. During the past year alone, IBM has . 
had to say goodbye to several of its select 
team of VM "pioneers." One source calls 
them the second generation of entrepreneurs 
spawned by IBM. 

''The first generation of operating 
systems developers-1960s and IBM 360s
left to form companies like Amdahl, Stor
age Technology, Telex, and Calcomp, " he 
explained. "IBM'S second generation-
1970s and 370s-is coming out now. " 

Judging from the comments of the 
current mix of VM technicians, their dissat
isfaction with IBM'S seeming disdain for the 
VM world is growing by leaps and bounds. 
The outlet for their complaints has become 
VNET. 

"In many ways VNET could already 
be the world's largest electronic newspa
per," said one source. "But its editorial of 
late has not been the kind that IBM'S top 
management likes to read." 

This attitude is understandable, 
sources claim, when you consider that the 
massive,400 cpu network grew with little or 
no mandate, direction, or control by IBM 
management and is not based on the com-
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pany's official network standard, SNA. 
"The whole thing is an enormous 

testament to the power of VM," said one 
former IBM employee. 

Sources suggest that the reason for 
IBM's disdain of VM is the fact that it was 
developed largely at user sites away from 
the mainstream at IBM. Because it wasn't 
developed as an internal IBM product, it has 
never met IBM'S specific objectives, they 
surmise. 

"Atthe beginning of the '70s," said 
one former employee, "before the two op
erating systems-vMl370 and Mvs-were 
announced, development costs on MVS ran 
in excess of $1 billion. vMl370, in stark 
contrast, had cost around $20 million-one
fiftieth as much, or 2%." 

Five years ago, when IBM began 
pushing heavily into MVS development, vMI 

The "no-career" complaint 
has long been characteristic 
of IBM's VM/310 work force, 
former IBMers claim, resulting 
in a steady drain of VM talent 
over the past five years. 

370's bit player status was further under
mined, say IBM sources. IBM decided to kill 
off its VM Product Development facility at 
Burlington, Mass., and move its people into 
the MVS fold at Poughkeepsie, N.Y. 

"But there never were the VM jobs 
waiting at Poughkeepsie," said one source, 
"so, as a result, only the most junior people 
went there-maybe one-third of the 120 or 
so who had been at Burlington. 

"Maybe another third were offered 
jobs at local branches or at the nearby Cam
bridge Scientific Center [also doing VM 
work]. The other third," he added, "all 
decided to leave IBM. Some of these went to 
Digital Equipment and helped build its 
state-of-the-art· v AX superminis. " ' 

Some of the current crop of VM dissi
dents who have recently left the company 
say that the Burlington incident was prob
ably a calculated attempt by IBM to reduce 
VM support-"something IBM has been try
ing to do all along," said one. 

And it was into this seemingly 
threatening atmosphere, late in 1976, that 
VNET was born. During its first full year, 
VNET grew at one cpu a week. It grew at 
double that amount during 1978, with every 
kind of 370 cpu being added, its designers 
claimed in their 1979 paper. 

"It was at this time [1978] that IBM 
management discovered they were the own
ers of this net," said a former IBMer. "By 
this time VNET had grown to around 200 
nodes, and the arithmetic of running it [i. e. , 
line costs] horrified IBM. " 

(IBM'S current population of over 
400 nodes is believed by insiders to be cost
ing IBM some $1 million a year in line costs 
alone.) 

The former employee stressed that 
IBM then looked at ways to tear VNET apart, 
but quickly discovered that too many re
search projects depended on it. IBM'S man
agement also made another discovery at this 
time, he added. "The company found out 
that VNET was rapidly turning into a vast 
electronic newspaper and personal mail sys
tem." 

He added, "IBM'S security people 
were particularly concerned about one 
newsletter which pushes out editorial to 
some 10,000 subscribers of VNET. IBM'S 
view was that the dissemination of informa
tion was too wide, and the information itself 
often too sensitive. " 

This scrutiny by IBM security was 
resented in some quarters of the VM commu
nity and considered valid in others, sources 
say. But IBM management's next move was 
universally loathed. 

For some years there had been an 
unwritten law in the IBM organization that 
employees could use their computers for 
personal· reasons as long as the practice 
didn't get out of hand, present and former 
employees say. An example of this practice 
was offered by one former IBMer who ex
plained that former IBM chairman T. Vin
cent Learson often had courses for his 
oceangoing racers plotted on IBM computers 
during business hours. Other more typical 
examples included game-playing, chess 
problems, jokes, and even love letters. 

For some reason, IBM'S manage
ment decided to change this unwritten rule 
without telling anyone, and over a three- to 
six-month period during 1978 they brought 
in auditors to examine employees' disks for 
evidence of personal computer use. 

"The searches were completely ran
dom, and employees were not told, " says 
one source. "VNET was a special focus be
cause of its nature. 

"The process was straightforward. 
All the auditor needed were the passwords 
for the systems and the employees' ID num
bers, and he could look at the files. The 
auditor would come to the computer center 
after working hours, and having obtained 
the passwords and ID numbers from the 
chief systems engineer, he would make his 
search of the files. ' , 

. IBM management in due course 
would get in touch with the employees that 
were "found out" and instruct them to re
move all personal items from their disks, 
sources claim. 

A OPO spokesman recently con
firmed that the audit had indeed taken place. 
"'It had come to our attention that there may 
have been abuses and some misuse of our 
internal systems," he said. "We conducted 
an internal audit to see whether this was the 
case. The search did reveal some' personal 
misuse." He added that the whole exercise 
was "conducted with the highest sensitivity 
to personal privacy. " 

The IBM spokesman also comment-
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ed that the audit "was not companywide, 
nor was it directed solely at VNET. " 

But when the VNET community 
found out about the audits, they began using 
the network to broadcast their concerns 
about the practice, as well as to devise ways 
to make it more difficult for the auditors to 
do their job. 

After these so-called "intrusions" 
by' IBM management, VNET adherents had a 
whole new raison d 'etre-namely, using 
the network as a mechanism to let off steam. 
"The network began to take on a whole new 
purpose," says one former employee. "Its 
electronic conversations started to tum into 
electronic complaints. Some weren't too 
constructive and were just emotional digs at 
middle managers. Others reflected the frus
trations of having a career that didn't seem 
to be going anywhere because it revolved 
around VM and not MVS. Yet others made 
quite constructive comments about IBM'S 
policies towards research in general." 

One example of those constructive 
complaints came from a young programmer 
at IBM'S San Jose Research Center, Jim 
Gray, who now works for ,Tandem. He is 
known to have worked on IBM'S big rela
tional database system, System R. Former 
associates claim that a VNET memo Gray 
submitted some 18 months ago, titled "MIP 
ENVY, " became quite a cause celt~bre within 
the VM community. What did Gray mean? 

"Basically, I was referring to the 
relative lack of power that IBM'S program
mers have at their fingertips compared to 
other companies." He explained that at 
Tandem he now has I 0 times more power at 
his disposal than he ever had at IBM. "In 
addition, I get much more computer time. " 
Gray said that on some IBM projects he 
worked on, he could only log onto the com
puter for half a day at most. 

"For somebody who wants to do 
something meaningful, that can be frustrat
ing," he said. 

(When queried about Gray's 
comments, a OPO spokesman last month 
said: "IBM management is aware of these 
concerns and has recently taken steps to 
improve facilities available to employees." 
While he would not elaborate further, 
sources indicate that IBM intends to increase 
the MIP power available to its employees by 
50%.) 

Another employee who recently left 
IBM is Glen Myers, who worked out of San 
Jose. "I'd worked for five years on a radi
cally new type of computer architecture
not just an extension of the 370-which I 
knew had zero probability of being used, " 
Myers says. When Myers was headhunted 
by Intel, he accepted because he wanted to 
work for a firm that would reward his ac
complishments with "something that got 
out of the door as a product. " 

Another. recent defector from IBM, 
this time to. the Massachusetts-based startup 
firm, Spartacus Computers, singled out 
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what he called a "disturbing" trend within 
IBM. 

Say Mike Cas silly , formerly at 
IBM's Cambridge Research Center, "Pro
gramming isn't the art it once was. Today it 
doesn't really pay to be a professional and a 
conscientious programmer at IBM. " 

Cassilly, who says he left IBM be
cause he wanted to help develop a business 
from the ground floor, claims that Big Blue 
has become more concerned with selling 
flashy.boxes than with building systems. 

"IBM'S programmers are now being 
taught that every additional line of code they 
write can only be justified if it brings in new 
licenses," he added. 

Programming was also the subject 
of a celebrated VNET memo-this time from 
one of IBM'S most loved and respected VM 
"veterans," Lyn Wheeler, a systems pro
grammer at IBM'S San Jose center. Wheeler 
has probably done as much as anyone to 
make VM the current runaway success that it 
is, say former colleagues. His classic 
Wheeler Scheduler has become the natural 
mode for that operating system, they say. 

A former colleague said that Wheel
er accepted an invitation to visit Jim Gray 
after Gray had joined Tandem, about a year' 
ago. The ev'ent was Tandem's celebrated 
weekly "beer bash," which has become a 
regular Friday afternoon revel-usually 
around the company's swimming pool. 

A later VNET memo from Wheeler, a 
former colleague explained: pointed out 
t~at despite the beer party an? the loss of 

Several of IBM's VM veterans 
have recently left the 
company to start up their own 
firms, many of them offering 
VM support. 
most of every Friday, Tandem's program
mers were still writing 10,000 lines of new 
code each year! They seemed to be thriving 
on the atmosphere. 

Said one source, "The memo 
touched off a chord. Pretty soon a whole 
new spate of electronic graffiti and gripe 
began to emerge-some constructive, some 
not so constructive. " 

"In any event," said one former 
IBMer," previously veiled hostility to work
ing conditions across the research and tech
nical area began to emerge." 

Several months ago Wheeler decid
ed to' package together some of the VNET 
"gripe" mail into a collection known with
in the VM community as the "Tandem' 
Memos. " 

According to sources, Wheeler then 
removed the names from the memos and 
sent a copy of the package to each of IBM'S 
top executives-sometime around April. 
When asked what he was hoping to achieve, 
Wheeler declined comment. Nor would he 
talk about the content of the memos. 

By way of an answer, former col-

leagues point out that Wheeler is seen as 
something of a "father figure" or "spirit 
leader" within the VM community. Said one 
former colleague, "His motive is crystal 
clear. He wants a constructive response 
from IBM management to what he sees as 
valid criticism. He wants the gripe to stop. " 

"You shouldn't get too carried 
away by all you hear about these memos, " 
warned foriner VM developer Chuck 
Tessler. "IBM doesn't have an official poli
cy against VM," he said. "It's simply that a 
large number of influential people whose 
careers revolve around MVS naturally have 
prevailed. " 

Tessler, who left IBM last fall to form 
his own company, VM-CMS Consulting Ser
vices Inc. in Los Angeles, adds, "As a 
result, there is no high-level spokesman for 
VM within the company. "Tessler is just one 
of a series of IBM'S select VM development 
team to strike out on his own during the past 
year. Another consulting engineer, who like 
Tessler developed key chunks of the VM soft
ware repertoire, is Dick Jensen, who has 
since formed Jenware Systems Inc., Seattle. 

The most recent and most senior 
member of IBM'S VM team to leave is the 

, company's VM product manager at OPO HQ, 

Jerry Depass. Unlike Tessler and Jensen, 
who are currently operating one-man com
panies, Depass with two partners (neither 
from IBM) has formed the potentially big 
league Adesse Corp., whose HQ will be in 
Chicago. Adesse has a very definite busi
ness plan which is initially based on wide
ranging support for vMi370 system control 
programs. 

All of these men say that they have 
heard about the Tandem Memos. When 
asked whether they thought IBM would re
spond' positively to Wheeler's initiative, 
they were of the same mind. "If they are 
articulating some things that are deeply felt 
within the VM community and if they are 
constructive in their comments, IBM will be 
sympathetic," said one. 

When asked whether IBM'S manage
ment had received the memos, a spokesman 
for OPO HQ in New York didn't answer di
rectly. 

"Thousands of employees have 
access to VNET, " he said. "Only a relative 
few have used it to make critical 
comments. " The spokesman added, "IBM 
management certainly considers all con
structive and valid criticisms, no matter 
what the source may be." He also said IBM 
would take the necessary measures to fix 
any real problems-"Be assured. " 

Says one observer, "VM is IBM'S 
fastest growing product. It has enormous 
momentum. All the users know it. All the 
technical people know it. But so far, IBM'S 
management doesn't know it. " 

The VM developers that have left IBM 
during the past year confirm that there 
seems to be an insatiable demand for their 
services. One guesstimate floating around 
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the industry which they say could be true is 
that 1,000 active' new VM installations were 
added between January and July of 1981. 

These men, most of whom were 
with IBM for at least 15 years, helped pio
neer the VM boom, but because of the giant's 
preoccupation· with MVS, they say, they 
didn't always get the credit or the responsi
bilities they yearned for. One recurring 
complaint is the lack of a merit incentive 
plan for IBM'S more "entrepreneurially 
minded" technicians. ' 

Jensen said he conceived and 
worked for two years on his own to develop 

DP Managers: 

SMART, vM/370's increasingly popular real
time performance monitor. IBM originally 
rejected his product because they said it was 
too close to an existing product, VMAP. 
"They told me 1 couldn't work on SMART 
during office hours, so 1 worked each night 
on my terminal at home to develop the 
specs. " 

Jensen said that when he took the 
specs back to IBM, they were pleased with 
what they saw. "But they were even more 
pleased that this had been developed at zero 
cost to them. " 

Jensen then went on to develop the 
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program at a customer site. He claims that 
today the product is already pulling in 
around $500,000 a year with anywhere 
from 600 to 700 releases out at user sites. 
"IBM's policy is to put a ceiling on hoW 
much commission you can earn. For my 
creation of SMART, 1 received $11,000, " he 
said ruefully. 

Jensen added that IBM may have to 
institute a more equitable incentive plan if it 
doesn't want to keep losing its more innova
tive people. "There's just no incentive." 
Jensen said that he was pleased that he and 
other VM developers were in high demand 
on the "outside. " (Jensen now has his own 
Jenware Systems Monitor to compete with 
SMART.) 

Tessler, like Jensen, was perhaps 
disillusioned by the lack of a work incentive 
plan at IBM, though he wouldn't put it that 
way. He was largely responsible for the 
VMAP data reduction program, which has 
become something of an industry standard 
for measuring VM performance on site. 

Tessler said that he developed VMAP 
over a two-year period (1975-77), again, 
like Jensen, on a customer machine. 

VMAP is probably pulling in some $2 
million a year for IBM; Tessler received 
$18,000. "I went in with my eyes open. 1 
knew there was a ceiling. Neither Jensen 
nor 1 had to write our own software. It was 
just part of the job." . 

Today Tessler is consulting for two 
banks and developing vM-related micro
computer software for TRS-80s. "I needed 
more freedom and, yes, more money. " He 
said that with IBM he worked 14 hours a day. 

. Now he works 18 hours, but for four to five 
times more money. 

An example of his work was to ad
vise one large bank to put in four 4341s (at 
$1.2 million) rather than the $4 million 3033 
IBM had urged them to buy. "They get more 
power and a better system at one-quarter the 
price. But you can't make this kind of project 

,happen if you still work for IBM." 
It's generally accepted by former 

VMers that they probably have a three- to 
five-year window on the market while IBM 
works to bring MVS interactive capabilities 
up to VM levels. 

Though individuals like Jensen and 
Tessler will take a fair bit of business away 
from IBM in their own way, a much more 
~hreatening prospect seems to be shaping up 
in the form of the Adesse Corp. 

Adesse, says co-vice president Jerry 
Depass, is'a corruption of a Greek word and 
means "We support." This seems to be the 
Adesse plan in a nutshell. 

Depass says his company will con
centrate on supporting the VM system con
trol program for the next three years. During 
that time his conservative forecast is that 
Adesse will grow to about $5 million in 
sales, and up to 30.people in size. 

Depass says that Adesse will con
centrate on high-quality software, consulta-
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tion, and education. Interestingly enough, 
the best customer in the last category could 
be IBM itself! One rumor is that Adesse will 
sell VM education to IBM'S 4300 develop
ment team at Endicott. 

Sources say that this is likely for 
several reasons. First, after his 23 years 
with IBM, Depass enjoys very cordial rela
tions within the company. And second, IBM 
is "deskilling" its technicians, say sources, 
at a time when VM requirement is surging 
and top VM talent is leaving-a combination 
that could land the giant in trouble. 

Depass would not comment on this 

statement. What he would say is that Adesse 
is developing 12 VM education packages and 
would be glad to sell to IBM. 

Another more insidious threat from 
Adesse could come· from what Depass 
claims will begin as a minor activity
namely body shopping, or contract pro
gramming. Currently there is a bidding war 
on for VM systems programmers; users sim
ply can't get enough of them, say insiders. 
So far, apart from Spartacus Computers, 
Lexington, Mass., which could grow into a 
big hardware company, Adesse provides 
the only potentially large umbrella for dis-
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attempts to selected resources. Writes Super-MSI, MSM, GCD, DCD II, 
security violations to SMF ~nd security PAC/MASTER. 
console. The only resource-protection emGl/alien 
package that relates user to resource ~ 

and resource to user. Software Products Group 
Easy to maintain. Completely indepen- 212 West Notional Rood 

dent of operating system changes. 
Requires no modifications to operating Vandallc:l. Ohio 45377 
system. No on-going system maintenance. Phone: 800/543-7583. 
No dedicated system programmer. In Ohio, call collect: 513/890-1200. 
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gruntled VMers to join. Sources point out 
that Adesse could lure these programmers 
away from IBM and put them back onto the 
VM market. With its ranks inflated by such 
additions, Adesse could handle 20 or 30 big 
users at one time, rather than the three or 
four that Jensen and Tessler are working 
long hours to accommodate between them. 

Unlike Spartacus, which has had a 
series of approaches from the venture com
munity and looks set for quick growth 
through this path, Adesse will be strictly a 
"bootstrap" operation to begin with, says 
Depass. "We'll provide our own financing 
and start slowly so that we have time to 
practice being businessmen, " he says. As
sociates of Depass point out that Adesse 
doesn't need to seek financing because the 
market is so energized that users are looking 
for him, rather than the other way around. 

There is, also an awareness among 
some in the IBM world that the new entrepre
neurs face a "now-or-never decision. " Said 
one observer: "These men are going 
through a midlife crisis, a kind of 360 meno
pause. They're searching fot a kind of 
crowning glory for their work while market 
conditions permit. ' , 

He continued, "But the tide is turn
ing. The focus is beginning to swing away 
from the operating system to running appli
cations. What's needed now are high-level 
data management system PL compilers." 

Tessler ~grees, but adds, "We have 
a few years to get established. Right now 
users do not have the knowledge and skills, 
but they do have the need. IBM offers them 
the hardware and operating system. We of
fer support. " But, he added, "IBM will not 
allow independents to control their destiny 
for long." 

IBM has already started to enhance 
its VM products, observers point out. The 
company is preparing to announce its vMI 
4300 remote maintenance innovation, "Hy
dra, " and next year may reveal cohost fa
cilities for· combined MVSIYM use, say 
sources. 

Another well-placed source says 
that Wheeler and his colleagues in San Jose 
are also working on the support problem. 
"They're planning to offer local network 
support using Hyperchannellinks from Net
work Systems Corp., " says the source. 

There is a rumor that Wheeler may 
leave IBM and join his former colleagues on 
the outside as a consultant. "Right now he's 
pure gold whatever way you slice him up," 
says one source. "IBM needs him and the 
outside companies would probably pay any
thing to get him. " However you look at this 
tug of war, it can only be good news for 
IBM'S VM users. 

"An enormous shop window is 
opening for them," said one observer. 
"And what they'll discover in that window 
is a very powerful tool to control their own 
destinies-and not have IBM do it. " 

-Ralph Emmett 
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NEWS IN PERSPECTIVE 
OFFICE AUTOMATION 

HPTAKES 
BOLDDDP 
STEPS 
Last month's string of an
nouncements from HewleH
Packard may well be the 
largest product introduction in 
the company's history. 
With the announcement last month of the 
largest computer yet in its 3000 family, 
Hewlett-Packard steps boldly into the mar
ket for distributed, remote processors of the 
IBM 4300 class. The new HP 3000 Series 64, 
rated at 1 MIPS, thus opens up an entirely 
new market with many potential new cus
tomers for the company. "We see a lot of 
people who own other people's computers 
converting to this new high-end HP 3000, " 
says Edward R. McCracken, general man
ager of the business computer group. 

In what may well be the largest 
product introduction in HP history, the com
pany also announced a new low-end ma-

FITS 

THE HP WORO/3000 key-interactive 
word processing system is one part 
of a big package Hewlett-Packard is 
offering in its commitment to the of
fice environment. 

chine, the Series 40, priced 30% below the 
former lowest-cost model and yet outper
forming the most powerful 3000 of a year 
ago, the Series III. A $50,000 price tag is 
attached. to a usable configuration that in
cludes peripherals and software. "It brings 
the 3000 down to a departmental-sized sys
tem that's usable in an office environment 

as a shared-logic system, in addition to be
ing a distributed processing machine," 
McCracken adds. 

Just as the largest processor pro
vides a new upgrade path for current HP 

customers, the 40 serves as an entry path to 
the 3000 line for users of some small busi
ness computers. The two new computers 
join the Series 44 that was announced a year 
ago, the price of which has now been cut by 
20%, and the three models form the 3000 
product lineup for 1982. 

It was in November of 1972 that HP 

first introduced the 3000, a machine subse
quently recalled and then withdrawn. It was 
replaced in 1974 by the 3000 CX, whiCh 
came with COBOL and marked HP'S entry 
into the world of business dp. The 1,000th 
installation of a 3000 was achieved in Octo
ber '77, followed in two years by the 
3,000th machine. Last year, partially be
cause of price cuts, the installed base/dou
bled in size, and this month it should num
ber 8,000. Further, according to Computer 
Intelligence Corp., the HP 3000 is the fifth 
most widely used computer in the U. S. mar
ketplace, trailing only the IBM System/34, 
System/3, NCR 8200, and IBM 4331, in de
scending order. 

Since so many of the distributed pro
cessing sites are offices, HP continues to 
develop software products for what it has 
begun calling the interactive office market-

WHO PUT A MEGABYTE OF MEMORY 
INTO H-P's 9845 DESKTOP COMPUTER? 
Eventide did, and now you 
can too! Each Eventide 
WMAZ-4 board adds 5' 2K 
bytes of RAM. Your 9845 will 
accommodate up to three 
boards. What can you do with 
all that memory? If you don't already have plans, write 
or call Eventide for some exciting suggestions. 

Speed Productivity With Programmers 
Utility ROM Option. 
Available only with Eventide WMAZ boards, this ROM 
adds new and very useful BASIC keywords, including 
XREF, MAP, and more. Saves time, prevents costly pro
gramming errors. 

At last, Positive Security for 
Software Developers. 

Just our little effort to remove some of the vast confusion 

Each board has a unique electronically embedded code 
which can be read by your proprietary software. 
Wrong or missing code? Software won't run. 

from the data processing, word processing and office products world. You 
can match up hardware model numbers with disc cartridges, disc packs, 
or diskette model numbers. 

Send for our free 145-page guide. One handy 
book covers entire DP and WP industry usage 
of magnetic memory media. How can you do 
without it? 

NASHUA 
COMPUTER PRODUCTS DIVISION 

Nashua Corporation, Dept. K, 
Nashua, NH 03061 

We make everything to fit anything 

TELEPHONE 
New England and New York: 1800) 258-1555 

East of the MISSISSIPPI: 18001258-1726 
West of the MISSISSIPPI: 18001258-1340 

TELEX: 943406 

Call Eventide today for all the details and our amazing 
low price. 

Eventide 
tlie next step 

265 West 54th St. 
New York, N.V. '00' 9 
(2' 2) 58' -9290 

H:P 9826 users ... Eventide has a quad density memory 
board for you too! Call for details. 
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by looking like a 3270, HPnow is supporting 
IBM'S Systems Network Architecture. Thus 
users have a choice of using the bisync pro
tocol or SDLC. The company has also an-

place. New software packages for word pro
cessing are combined with a secretary work
station that runs under the 3000. Earlier this 
year the company introduced its model 125 
personal computer for the office; running 
under the popular CP/M operating system, it 
has software that makes it a standalone word 
processor. Other related products include a 
laser and a daisywheel printer previously 
announced. 

, nounced its support for both the X.25 and 
X.2l standards, repeated its support for the 
IEEE 802 standards effort, and said it would 
evolve its network architecture toward open 
systems-those that allow devices from 
various sources to be intermixed. 

But in a rare case of preannouncing 
its intentions, the company is also promis
ing some electronic mail and electronic fil
ing capabilities for 1982, its wayof express
ing a long-term commitment to the office 
environment. "We think, frankly, that elec
tronic mail is the key to the office," says 
McCracken. "Word processing is nice, but 
electronic mail is the step that companies 

HP continues to develop soft
ware products for what it has 
begun calling the interactive 
office marketplace. 
make when'they really decide that the elec
tronic approach is going to stay. So we're 
making it known that we're actively devel
oping that capability. " He adds that most of 
this research.is taking place at the firm's 
research center in England. 

Additionally, while HP 3000 sys
tems have been able to talk to an IBM system 

PURCHASE 
DESCRIPTIDN PRICE 

LA36 DECwriler II, . . . . . . . . . . .. $1,095 
LA34 DECwriter IV ............ 995 
LA34 DECwriter IV Forms Ctrl. .. 1,095 
LA120 DECwrlter III KSR •..... , 2,295 
LA120 DECwriter III RO ........ 2,095 
VT100 CRT DECscope ......... 1,695 
VT101 CRT DECscope ......... 1,195 
VT125 CRT Graphics •...... " . 3,295 
VT131 CRT DECscope ......... 1,745 
VT132 CRT DECscope ......... 1,995 
TI745 Portable Terminal ....... 1,595 
TI765 Bubble Memo~ Terminal . 2,595 
n Insight 10 Termina .......... 695 
Tl785 Portable KSR, 120 CPS ... 2,395 
Tl787 Portable KSR, 120 CPS ... 2,845 
TI810 RO Printer ............. 1,695 
Tl820 KSR Printer ............ 2,195 
ADM3A CRT Terminal ......... 595 
ADM5 CRT Terminal .......... 645 
ADM32 CRT Terminal ......... 1,165 
ADM42 CRT Terminal ......... 1,995 

1,695 
1,295 
2,295 

895 
1,075 

letter QualitY, 7715 RO ........ 2,895 
letter Quality, n25 KSR ....... 3,295 
2030 KSR Printer 3D CPS ...... 1,195 
2120 KSR Printer 120 CPS ..... 2,195 

1,345 
1,695 

650 
895 

The company, which credits its 
ever-increasing productivity for its ever
shrinking prices, not only of its hardware 
but also of its maintenance services, has 
also announced new software that it says 
increases programmer productivity. Some 
major HP customers who have already used 
the new Rapid/3000 family of programming 
tools have reportedly cut the amount of time 
it takes to do an application by a factor of 
from two to 10 over what it had previously 
taken on a 3000. 

"We feel there's a chance with this 
package to do software prototyping, " says 
McCracken, where prototype solutions can 
be done in a few days for trial and approval 
of the end user. If the solution is not ap
proved, changes can be made quickly, a test 
performed, and approval sought again. But 
because transactions can be developed so 
quickly, it is said, two or three iterations can 
be done. "If that's the case," McCracken 
continues, "we think it will make a signifi-

PER MONTH 
12 MOS. 24 MOS. 36 MOS. 

$105 $58 $ 40 
95 53 36 

105 58 40 
220 122 83 
200 112 75 
162 90 61 
115 67 43 
315 185 119 
167 98 63 
190 106 72 
153 85 58 
249 138 93 

67 37 25 
230 128 86 
273 152 102 
162 90 61 
211 117 80 

57 34 22 
62 36 24 

112 65 42 
190 106 72 
162 90 61 
125 70 48 
220 122 83 

86 48 32 
103 57 39 
278 154 104 
316 175 119 
115 67 43 
211 117 80 
127 75 49 
162 90 61 

cant change in the way people develop soft
ware and perhaps give the dp departments a' 
better chance to satisfy their customers. " 

There's a lot of talk about people 
making inquiries to a database from a termi
nal and others being aided in their decision
making processes, but in fact most people 
are using terminals for data entry, and it is 

HP now is supporting IBM's 
Systems Network Architecture. 

those application shots that need doing. 
Says McCracken, "We think 80% or more 
of our [HP 3000] terminals are being used by 
people essentially entering data. " 

The Rapid/3000 is priced separate
ly; although HP several years ago bundled its 
Image database management system and its 
key sequential access file manager. "We 
did that at the time for several reasons," 
explains Robert T. Bond, marketing man
ager for the Computer Systems Div., "One, 
we felt that we really want~d to encourage 
the use of our productivity aids." And they 
wanted to include in the price of a system 
whatever a user needed to execute an appli
cation. The next level of productivity aids is 
Rapid/3000. 

In some quarters at HP, the belief is 
that the most productive manufacturing fa
cility in the company is its Boise, Idaho, 
plant. If nothing else, it's one of the newest 
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~ ..... ~.~~~ .. er Productivity. 
You can itnprove it by getting better organization 
of cotnpleteddocutnentation and \Vork~in,.process. 

DOCU·MATE®filing systems for all D.P. Documents 
This specialized line of filing devices and equipment r--------------------------
makes it possible to build sensible systems for the physi~ I Wright Line Inc. 
cal management of data processing documentation at I 160 Gold Star Boulevard 
work stations, group libraries and central libraries. It I Worcester, Massachusetts 01606 

can help you to avoid the costly and unnecessary task of I Please send me a copy of "Guidelines 1-
recreating lost documentation, unacceptable delays in I Organizing and Controlling D.P. Documentation" plus complete 
getting program changes or corrections on~line and I details on DOCU,MATE filing systems. 
tedious unproductive clerical work by systems analysts I 
and programmers. I Name Title ------

Get complete details along with a copy of our I I Organization -----------------
helpful booklet "Guidelines 1-Organizing and Con.. I 
trolling D.P. Documentation." Circle the readers' -~-=._=~"::'_-=.::;::::;;:= Address ---------------

service number or clip and mail the coupon today. GUM'· XI ~;"\. 
C~ ~~ ~ Wright Line Inc., 160 Gold Star Boulevard, ---

Worcester, Massachusetts 01606 Telephone ( 
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Aydin 5216 high-resolution multiprocessor-based color 
graphic systems lead the industry in fulfilling the needs of 

intricate process control CAD/CAM, simulation, C3I, 
image processing and many other sophisticated 

applications. 

Versatility is the result of the Aydin growing family of 
hardware and 2D, 3D, imaging and CORE software 

modules. The 5216 gives you both the flexibility and pro
grammability to design and implement your ideas effi

ciently and economically; a true man-machine interface. 
For example, AYGRAF instruction sets provide both 

standalone and distributed processing capabilities to sup
port 2D graphics in a standardized manner. The 3D system, 
which supports standalone and host-driven applications, 
is designed to give the user the full benefit of sophisticated 
graphics, all with interactive control that doesn't burden 

the host computer. 

Aydin modular design also means that you can customize 
the 5216 to your strictest requirements, easily expand 

memories, add storage and utilize various user-program
mable lookup tables. In addition, a host of interactive 

devices are available, including joysticks, trackballs, 
graphic tablets, touch panels and lighted or non-lighted 

function keys. 

It all adds up to a user-oriented 5216 color system that is a 
reliable, flexible and economical solution to your graphics 

and image processing needs. Quicken your draw with 
Aydin, the industry leader in high-resolution, intelligent 

color graphics. For more information, contact Aydin Con
trols, 414 Commerce Drive, Fort Washington, PA 19034. 

Tel.: 215-542-7800. (T\VX: 510-661-0518.) 

High-performance multiprocessor bus architecture Pixel or 
graphic DMA block mode data transfer (800 nanoseconds per 16-
bit pixel) Multiple pixels per word Wide selection of display for
mats up to 1024 x 1024 x 16 Video processing through IQokup table 
RAM at bit rates to over 40mHz High-speed hardware vector 
and character generation Four sizes of alpha characters High
speed hardware math Both parallel and serial peripheral interfaces 
available User programmable 16-Bit microprocessor. 

AYDIN D CONTROLS 
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NEWS IN PERSPECTIVE 
factories and is thus equipped with the latest 
machinery. From that facility has come the 
laser printer announced earlier this year and 
now a 404MB disk drive priced at $27,500. 
That comes to only $68 per megabyte, pos
sibly the lowest in the industry. Its areal 
density of 5.2 million bits per square inch, 
says consultant James N. Porter, is the high
est of any removable-media drive he knows 
of. It is exceeded only by fixed Winchester 
drives, such as the double-density drives 
available from Storage Technology Corp. 
and Memorex ·Corp. 

In typical HP style, the new model 
7935 drive has about an 18% faster seek 
time (35 msec) and about a 35% faster trans
fer rate (one megabyte per second) than the 
7925 it succeeds, and yet the price per meg
abyte'is but 60% of its predecessor's. 

The new drive does not require any 
preventative maintenance. There's even no 
need for head alignments; the drive auto
matically does this itself. Internal diagnos
tic features and fault-isolation capabilities 
reportedly lower the drive's mean time to 
repair to less than an hour and result in a 
basic monthly maintenance charge of a 
mere $64. Says Jim Porter, author of the 
annual Disk/Trend Reports, "Against their 
competition, it's going to be a very power
ful product. " 

The "competition" includes not 
only systems vendors in the ddp market
place but also the increasing number of sup
pliers of HP-compatible peripherals. 

-Edward K. Yasaki 

MINICOMPUTERS 

RTE.12S'S 
NEW WAVE 
STARTUPS 
Many newcomers to Boston's 
Route 128 have high hopes of 
emulating Data General's 
success. 
Who'll be the next Data General? 

This is the question on the lips of the 
high stakes gamblers who for the past year 
have flocked to Boston's Route 128 area as 
if it were a minicomputer Las Vegas. 

For many of these "deep pocket" 
venturists, the scene that now greets them 
along 128 offers a sense of deja vu, of his to
ry repeating itself. Some of the veterans 
may still be kicking themselves for missing 
the last big plays in the area on Data General 
or Prime Computer a decade ago. 

Today they are lured by the conflict
ing claims of a new wave of startups remi
niscent of the late 1960s that have high 
hopes of emulating DG'S achievement. 

"All this activity has come about," 
says Apollo Computer founder Bill Po
duska, "because computer technology just 
went through another major 'step function' 
which is making new entrepreneurial 
growth possible. " 

Apollo and Stratus Computer, SOLV
vation, and the revamped Charles 'River 
Data Systems are just some of the new 
Route 128 names that are vying to be the 
next Data General. 

Poduska, speaking to investors at. 
a recent Grumman/Cowen-DATAMATION 

Apollo, Stratus Computer, 
SOLVation, and the revamped 
Charles River Data Systems 
are some of the new Route 
128 name's. 
mini/micro conference, said that the power 
and economies inherent in 32-bit micros, 
VLSI, Winchester disks, and portable high
level software-the chief ingredients of the 
step function-were the fuel behind the new 
wave of startups. 

Another reason, and one that is 
probably the real thread linking the late 
1960s and today, has been the booming 
issues market for high technology stocks, 
suggests Data General cofounder and noted 
venturist, Fred Adler. 

Though a recent Grumman/Cowen
DATAMATION study of the mini/micro mar
ketplace didn't profile the next Data Gener
al for investors, it did provide a few useful 
guidelines for those that wish to stake a play 
on fortune's wheel. 

Inevitably, the weaknesses, if any, 
of the big names in the minicomputer busi
ness are what draw newcomers to the mar
ketplace. "There's always a niche that 
could turn into market share for someone 
that's sharp enough, " points out Ed Zander, 
a Data General marketing director. 

By exploring the buying patterns of 
several thousand user sites, the survey 
seems to have unearthed a few niches that 
the minicomputer giants such as DEC, Hew
lett-Packard, DG, and, of course, IBM are 
either ignoring or don't have time to defend. 

The most obvious of these niches
historically the classic door to quick market 
share-has been the so-called product oems 
and system builders. It's the very same door 
that the fledgling Data General used to hus
tle its way into DEC'S markets 13 years ago. 

The survey shows that these system 
integrators, or middlemen, still provide the 
natural and easiest way to the big time for 
Route 128's new wave. But this window on 
the market is now shrinking noticeably. 

According to the survey, the com
pound growth rate of the combined oem/ 
systems house base has averaged 16% over 
the past five years. In stark contrast, real 
end users and end-user implementors have 
grown 27% over the same time frame, and 
this market is now soaring, explained 

Grumman/Cowen's director of research 
Barry Rosenberg. 

Both types of customers-end user 
and oem/system builder-have now out
grown their existing 16-bit machines, and 
many are turning to 32-bit systems for extra 
addressing power and performance, says 
Poduska. The question is, he says, which 
user camp do you aim for? 

The major minicomputer companies 
seem to be in no doubt. The big money now 
is clearly in commercial end-user markets, 
as DEC'S VAX family has shown, says 
Rosenberg. As a result, the market leaders 
have moved to offer new 32-bit superminis 
at the high end of their lines. 

The minicomputer giants plan to up
stage the mainframe companies by offering 
commercial end users the extra addressing 
power and performance they need for such 
booming applications as DBMS, local net
works, and teleprocessing-but at "mini
computer prices," Data General vice presi
dent Barry Fidelman explains. That price, 
as shown by Data General 's'brand-new me
dium supermini, the MV 6000, is on its way 
down to $100,000. 

While all this sounds great for com
mercial end users, the picture is a little dif
ferent for the thousands of small to medium
sized oems and systems houses that the top 
minicomputer companies have in the 

Most new wave companies 
use a UNIX-like operating 
system at the heart of their 
offerings. 
field-the users of Nova and PDP-II com
puters that have dominated this market, for 
example. These users are beginning to ask 
when they can get 32-pit machines, say the 
new wave companies. 

The fact that these users also need 
great addressing power and performance 
hasn't gone unnoticed by former employees 
of such companies as DEC, Data General, 
Prime, and Honeywell-so far the most 
fruitful recruiting grounds for the startup 
companies. 

"Oems and other system integrators 
are constantly bumping into the limitations 
imposed by the 16-bit architecture of most 
minicomputers," claims Charles River 
Data Systems (CRDS) vp of marketing and a 
former Data General employee, Dan 
DeLea. "With the 65K byte limit on ad
dressing, programmers have had to work 
very hard to make their programs fit their 
machines. " 

CRDS, Perkin-Elmer, and Apollo are 
just some of the new movers who believe 
that there is a market opportunity to supply 
high-performance 32-bit oem computers. 

The survey shows that oems and 
system builders expect to pay an average of 
$35,000 for their 16-bit systems next year
$20,000 for oems and $50,000 for systems 
houses. 
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The report also indicates a growing 

dissatisfaction among oemlsystems houses 
with leading minimakers. DEC registered a 
-14.4% shift in satisfaction levels, and DG 

fared even worse with a -18.6% slide. 
"Not only do these users want a 32-

bit architecture and other key ingredients of 
the step function such as Winchesters [hard 
disk drives providing low-cost mass stor
age], " says DeLea "but they like them at 
microcomputer prices. " 

"The top minicomputer companies 
are talking $80,000 and beyond while we're 
coming in at a fraction of that, " said DeLea. 
He adds, "Our company's Universe 68/10 
offers these users a 32-bit system with 256K 
main memory (expandable to six mega
bytes) and eight megabytes of Winchester 
for $16,000 in quantity-1O discounts." 

Included in the price is a UNIx-like 
operating system. "And'the whole thing is 
available now, " says DeLea. He added that 

At present Data General is 
believed to be looking at an 
architecture similar to that of 
IBM's System/3S, which 
several gurus point to as the 
operating standard of the 
future for small machines. 

this is exactly the kind of machine that is 
now needed to add pep to. oem markets. 

Like many other new wave compa
nies, CRDS management is convinced that 
top minicomputer companies cannot exploit 
the new step in microtechnology. Both Stra
tus (nonstop minis) and Apollo (network 
minis) have been saying that the only real 
competition they anticipate is from other 
startups. 

"The big names like DEC and DG 

cannot bring new value-added architectures 
to the market as we are doing, " says Stratus 
head Bill Foster, formerly with DG. "All 
their software development is tied into their 
own proprietary architectures. " 

New wavers point out that it wasn't 
so long ago that all DEC plug-compatible 
competition was restrained in the same 
manner. 

"The real breakthrough," said one 
observer, "was when Bell Labs developed 
the UNIX operating system for PDP-II com
puters. This has become the only truly por
table standard across the minicomputer in
dustry," he explained. 

Most. new wave companies use a 
UNIx-like operating system at the heart of 
their offerings. Many of them now use it 
with the powerful Motorola 68000 proces
sor on a chip as the engine, DeLea ex
plained. 

"With these kinds of tools, we have 
more control over our own destiny, " says 
DeLea. "We can sell to our own standard, 
not DEC'S, IBM'S, or someone else's. That's 
why there are so many new startups and so 

68 DATAMATION 

much venture money. " 
Selling to your own new high-level 

standard also nullifies to some extent the 
awesome power of the minicomputer gi
ants' installed base. "When they eventually 
respond with a 32-bit oem system, it will 
have to be compatible with that base, " says 
DeLea. 

"If you take the case of Data Gener
al, that means their new offerings have to be 
written around the 1969 Nova and its in
struction set, which was written in assembly 
language," he argues. In sharp contrast, 
UNIX is written in the high-level language 
C-not machine language-and so it's easi
er to upgrade the operating system and adapt 
it to breakthroughs in technology, says the 
new wave philosophy. 

Data General, for one, isn't unaware 
that continued compatibility with the Nova, 
and hence the late 1960s, could have some 
drawbacks, especially for oem users. 

For this reason the company is be
lieved to have instigated a search for a new 
architecture about five years ago, according 
to sources. This project, known internally 
as "Fountainhead," has had a stop-start 
history ever since, insiders claim. 

At present, Data General is believed 
to be looking at an architecture similar to 
that of IBM'S Systeml38, which several 
gurus point to as the operating standard of 
the future for small machines. Data General 
declined to elaborate. 

Another reason for not coming back 
with a quick response to the upstart 32-bit 
oem systems is the current cash position the 
leading minicomputer companies have in 
their recent 16-bit offerings. Left to their 
own devices, they would generate a great 
deal of money over the next couple of years, 
the survey shows. 

"DEC and DG and the others 
wouldn't want to obsolete these machines 
too quickly," says one consultant. 

Though these new step functions are 
a boon to system integrators when offered 
by new wave startups, the mini/micro report 
points to end users as being much less inter
ested. 

A section headed "Why Choose a 
Vendor" is very instructive in this respect. 
It shows that newcomers can still compete 
on price and cpu performance in oem quar
ters. "But end users have a different set of 
priorities, " says Grumman/Cowen's Ros
enberg. "They're much more interested in 
things like vendor reputation, hardware reli
ability, applications software, and general 
support and service. " He added that these 
are the kinds of qualities that you have to 
prove to the market over time. 

"With a newcomer, the end user 
would have to take these things on trust, " 
said Data General's Zander. "And not too 
many will. " It is in this respect that a huge 
user base is a tremendous advantage, he 
explained. 

"This startup excitement is all very 

Whereto buy 
an Intel memory system: 

Alliance Electronics, Inc. 
Albuquerque, New Mexico 

(505) 292-3360 

Almac/Stroum Electronics 
Seattle, Washington 

(206) 763-2300 

Arrow Electronics 
Farmingdale, New York 

(516) 694-6800 

Component Specialities, Inc. 
Houston, Texas 
(713) 771-7237 

Hamilton/ Avnet Electronics 
Culver City, California 

(213) 558-2193 

Harvey Electronics' 
Woodbury, New York 

(516) 921-8920 

Industrial Components 
Minneapolis, Minnesota 

(612) 831-2666 

L. A; Varah 
. Hamilton, Ontario 

Canada 
(416) 561-9311 

Measurement Technology 
, Sales Corp. 

Greatneck, New York 
(516) 482-3500 

Mesa 
Gaithersburg, Maryland 

(301) 948-4350 

Pioneer/Cleveland 
Cleveland, Ohio 
(216) 587-3600 

Pioneer/Dayton 
Dayton, Ohio 

(513) 236-9900 

Pioneer/Washington 
Gaithersburg, Maryland 

(301) 948-0710 

Wyle Distribution Group 
EI Segundo, California 

(213) 322-3826 

Zentronics 
Mississauga, Ontario 

Canada 
(416) 676-9000 

Listed are the main 
offices of our distributor 
network. For your local 

office, please consult the 
Yellow Pages. 
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In case of memory loss, 
ifi nice to have a number you can call. 

Any independent supplier can save 
you a bundle on add-in/on memories 
for your DEC minicomputer. 

But now, there's one that offers you 
more than a bargain, a handshake and 
a piece of paper good for a year. 

It's us, Intel. 
Need on-site memory service and 

installation? With our boards, it's always 
available. By convenient fixed-cost ' 
contracts. 

They offer you the sensible luxury 
of a qualified technician who can 
isolate the problem in a hurry. Whether 
you're in mid Manhattan or outer 
Osawatomie (we have over SO service 
centers in the United States, Canada 
and Europe). , 

If you have your own service force, 
we can stand behind them, too. 

With off-the-shelf replacement 
boards (90% are on thei~ way to 
you within 24 hours). Flat rates that 
won't catch your budget by surprise. 

And 
whatever 
else we 
can do 
to keep 
your DEC 
system producing
be it a VAX 7S0 (in 
which case, you'll want our 
MU-S7S0), 780 (MU-S780), 
or a number of PDP-11's (add-in 
CM-S044 for 11/44, 11/34,11/04; or 
add-on IN-1671 for 11/70). 

And when you need our attention 
at the snap of a finge:-, just pick up our 
toll-free service hot line. 

That's a lolof support. Exactly what 
you'd expect from a company with 
ten years of reliable leadership in the 
business. Providing Data General as 
well as DEC memories. Plus standard 
and custom memory systems. 

To find out how to expand your VAX, 
PDP or Eclipse system-with a memory 

supplier you know you 
can depend on

contact your 
local Intel 

distributor 
(listed at left), 

Or call our toll
free sales number: 

800-S38-1876 (In 
Calif.: 408-734-8102, 

extension S06). 
Now, before it slips 

your mind. 
DEC. PDP and VAX are trademarks of Digital Equipment 
Corp,. ECLIPSE is a trademark of Data General Corp, 

Europe: Intel International. Brussels. Belgium, 
Japan: Intel Japan. Tokyo, United States and Canadian 
distributors: Alliance. Almac/Stroum. Arrow Electronics. 
Avnet Electronics. Component Specialties. Hamilton/Avnet. 
Hamilton/Electro Sales. Harvey. Industrial Components. 
Pioneer. LA. Varah. Wyle Distribution Group. Zentronics, 
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Our new B-900 helps keep the 
DP department ahead of a growing 
demand for printout. It's the fastest 
member of our reliable B Series family 
of band printers. 

Like the B-300 and B-600 models, 
it has Dataproducts' patented Mark V 
hammer system at its very heart. 
The system is virtually friction-free. 
The result is a remarkable level of 
reliability. 

That reliability is proven, too. With 
over 20,000 units in the field, our B 
Series printers have become the 
industry standard for excellence. 
Fast and easy. 

The B-900 was designed for high 
performance, printing up to 1100 lpm 
with a 48 character set. It prints out 
900 lpm with 64 characters and 670 
lpm with a 96 character set. 

All the B Series were designed with 

the operator in mind. The long lastin, 
ribbon cartridges are easy to load. 
The bands can be changed in less tha 
a minute. Sophisticated self diagnos
tics let the operator identify problem~ 
and often correct them without 
a service call. 
The quiet type. 

With fully sound-insulated cabinet~ 
the printers operate at only 60 dbA
even less than the noise level of a 

WIth _ B-9OO Band Printer, 
every department gets what'S coming to it. 



typewriter. These cabinets are available 
on the B-300 and B-600, standard 
on the B-900. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. 
For 19 years, we've built printers for 
the biggest OEMs in the business, 
putting their names on our machines. 
These customers make sure our 
printers live up to some pretty tough 
standards. 

Now our B Series band printers 
are available with our name on them. 
Or with your name. 
We're here to help. 

We have distributors and sales rep
resentatives throughout the world. 

We'd love to show you how our 
printers can improve your systems. 

Call for more information. Or write 
our Marketing Department at 6200 
Canoga Avenue, Woodland Hills, CA 
91365. Telephone: (213) 887-8451. 

European Marketing 
Headquarters: 
Egham, Surrey, 
England . 
Tel: Egham 31161 
Telex: 298562 



Without a doubt, Ma, Racal-Vadic offers the industry's 
broadest, most versatile line of 1200 bps'full duplex modems. 

No wonder. Racal-Vadic invented 1200 bps full duplex in 
1973, years ahead of the-rest. And they've been widening their 
lead ever since. OVer 150,000 VA3400 type modems have 
been delivered to date. 

Take a close look at this star studded line up, Ma, 
and see why. 

1. VA3480 Triple Modems: A direct connect triple modem 
for computer sites that automatically changes into a 
VA3400,a 212A or a 103 type modem. Compatible with 

2 
our Singleline or Muitiline Automatic.Calling System, 

.' .. VA3450Tripie Modems: A directconnect triple modem 
for remote terminal users. Housed· in a sleek desk top 
package, this modem providesoriginat~/answer VA3400, 
212A and 103 operation;. .••.•.••... ..: 

3 OEM Triple Modem Cards: Racal-Vadic is designing 
integrated full duplex 1200 bps modemson compact 

:PC cardsforrnajor tennimil rnanufacturers per their 
p~ckaging' and performance specifications. . 

.... ······ •• ·'A~fJiIabl~fr6IDtI1esestockin9.·· repS ..• ' .. 

4 VA3413 Dual Acoustic Coupler: The first acoustic 
coupler to provide full duplex 1200 bps and 0-300 bps 
operation. It's the only coupler fully compatible withlhe 
Racal-Vadic VA3400 series and Bell 103/113 type modems. 

5 VI1222 V.22 Compatible Modem: A CCITT compatible 
1200 bps full duplex modem. that is fully compliant to 
alternatives A, Band C. 

For more info contact the nearest Racal-Vadic stocking 
rep or phone 800-543-3000, OPERATOR 502 ,today. 

Your independent thinking son, 

~_f!.i 
!PJal~~ .. Va©1nc"'~'<('" ~ ....... j· •• F.·· ..... . 
222 Caspian Drive ,:.'," ........ ". ·l1Jl3Sl3/!· 
Sunnyvale, CA 94086 . TheElectromcs Group 

Tel: (408)744~0810·TWX:910-339~9297 

. RacalNadic Regional Offices: West: (408) 744;()810 • East: (301) 459-7430 > ., 
Central: (312) 932-9268 ~ Northeast: (6)7) 245-8790' Southwest:. (817) 277-2246 

"Nabama:(!360)327-6600~, A1~ska: (907) 344.1141·J\rIzona: (602) 947-7841~ Califomia:S.F. (408) 72i.64~n;L~A.(714;) 635.7600. s:D.(7i4)565,~i557~C~Ii>~ad~; (303)779~36()O:,'" 
., c," ,."Com\ecticut: (293) 265-0215· District of Columbia: (301) 649·6000' Aorida: Fort Lauderdale (800) 432-4480. Orlando (305) 423~7615, Sl Petersbl'rg (800) 432A480~(jeorgia:>,;, 

';';",(800) 327:6600, .,~ IIIi,nois'., (312) 255-4820 • Indiana: (317 .. ), 846, -2591 • Kansas: (913) 3620 2366, • Matyland: (3, 0,1) 64.,9.600,0' Massac.husetts., .:<.,617) 245·8900 ~ Michigan,: (313) .• ," .• ',' ' 
:",~",:,,::,:::973-1133' Minnesota: (612) 944-3515 • MississippI: (800) 327-6600 • Missouri: (314) 821-3742 ',Nevada: (800) 422·4591· New Jersey: North (201) 445.;5210~South (609) 
',ceq, 0'779-0200,' New Mexico: (505) 299,7658 • New York: Binghamton (607) 785-9947, NY.C.(212) 695-4269, Rochester (716) 473~5720, Syracuse (315) 437~6666.No,rth Carolina:, ' 
,'i.:' :,(800)327-6600 ~Ohlo: Cleveland (216) 333.8375, Da~on(513) 859-3040', Oregon: (503) 224-3145' Pennsylvania: East (609)779-0200, Wesf(412) 681-8609' South Carolina: ,'.c·' ,', ::n '«800) 327~6600 ,~Tennessee: (800) 327~6600 ~ Texas: Austin (512) 45170217. DaUas (214) 231-2573, Houston (713) 688-9971-Utah:(801) 262"3000-Virginia: (301) 649-6000...Y 

"', ;',>WaShirigton:(206) 364-8830~,Wisconsin:' (414) 784·9379 e, Canada: Calgary (403),'243-2202. Montreal'(514) 849-9491, T?ronto (416).675-7500, Vancouver (604) 681~8136", 
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NEWS IN PERSPECTIVE 
good, and perhaps it's to be expected, ".said 
Zander. "But remember that DO was one of 
80 or so minicomputer companies from the 
last wave. Only 10% survived. And not all 
of those are in good shape. " 

It's clear that Zander would ask the 
venturers on the Route 128 strip to place 
their bets with more than a little care. 

-Ralph EmmeH 

SOFTWARE 

INTELLECT 
ON 
DEMAND 
Artificial Intelligence Corp. 
expects to ride a healthy 
growth wave now that its 
English query language can 
access multiple files. 
It's been six 3:nd a half years in coming, but 
Artificial Intelligence Corp., Boston, has 
recently turned a critical comer. AI has be-
gun its transition from a research and devel-
opment company to a marketing company. 

AI markets Intellect, the first and 
only commercially available conversational 
English query language. Costing between 
$47,000 and $62,000, the product has ma-
tured to where it can access multiple files 
rather than just one file. Now, Intellect can 
be directly interfaced to Cullinane's IDMS, 

Software AO'S Adabas, IBM 'a VSAM, or AI'S 

own file manager, DFAM (for Derived File 
Access Method). Prior to last month's re-
lease of Intellect, a user who wanted Intel-
lect's capabilities on a CODASYL database 
like IDMS had to go through DFAM, which 
created and managed its own separate, 
single file. With release 103, life with 
CODASYL is much less complicated and 
DFAM isn't needed. 

Come this January, the company 
hopes to further expand Intellect's market 
appeal with the introduction of a DOS ver-
sion of the product. At present, Intellect is 
available on os only. Future plans include 
interfaces to popular graphics and modeling 
packages, says Larry Harris, AI'S president 
and sole creator of Intellect. The company's 
long-range goal is for Intellect to become 
the common query language for talking with 
several databases and application packages. 
A user could pull data out of a database, 
massage it using a financial modeling pack-
age, then arrange itin a graphical presenta-
tion, composing all the requests in conver-
sational English. The company appears well 
on its way toward achieving that goal. 

For the near term, Intellect is help-
ing to solve some of the costly training prob-

THEAJ862. 
WHEN YOU NEED 

MORE THAN JUST A 
PRINTING TERMINAL~ 

No other dot matrix printer 
terminal can match the new AJ 862. 
For print quality. Features. Performance. 
And ability to handle a wide range of 
applications. 

Most dot matrix printers use a 
7-wire print head. The AJ 862 has a 9-
wire head for crisper, cleaner printing, 
lower case descenders, and separate 
underline. Plus a number of enhance
ments including double-width charac
ters, condensed printing, automatic 
centering, and right margin justification. 

The AJ 862 gives you a one-of
a-kind totally programmable keyboard, 
so you can substitute key positions 
at will to suit your requirements. And 
you can program seven keys with 
sequences of up to 31 characters each, 
so you can perform complicated 
sequences at the touch of a single key. 

"Look ahead" bi-directional print
ing, a 2K byte buffer, and print speed 
of up to 180 characters per second 
assure high throughput. Line speeds 
are selectable at up to 9600 bps in full 
or half duplex. 

And, for unique application 
flexibility, the AJ 862 is capable of con
current operation of up to three char
acter sets-ASCII or optional APL and 
graphics-plus international symbols. 

There's a lot more. Get details 
from your nearest AJ regional office: 
San Jose, CA (408) 946-2900; Rose
mont, IL (312) 671-7155; Hackensack, 
NJ (201) 488-2525. Or write Anderson 
Jacobson, Inc., 227 Devcon Drive, San 
Jose, CA 95112. 

Also available through AJ sub
sidiaries in Markham, OntariO, Canada; 
Montrouge, France; Slough, Berkshire, 
U.K.; and Bergisch Gladbach, West 
Germany. 

r:I A~DERSON 
~JAr:OBSON 
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lems that come with putting remote termi
nals in the hands of nontechnical users. 
Compounding that problem, many dp shops 
have a different query language for each 
database. When first-time users attempt to 
use these languages, claims of "user friend
liness" and "English-like" melt away in 
the heat of frustration because a user can't 
remember the proper word or composition 
for the request. 

Imagine trying to train hundreds of 
nontechnical users on a half-dozen query 
languages. Why not one language-one 
that allows them to make up their own ques
tions? That's exactly what is happening at 
William Filene's, a Boston-based depart
ment store, and Reynolds Metals, Rich
mond, Va. Both companies have found In
tellect requires almost no training-maybe 
a short course in how to use the keyboard. 
Both companies plan to bring Intellect up on 
several more databases. 

The ultimate goal at Filene's, for 
instance, is to get terminals and Intellect in 
the hands of all management level employ
ees. "That's about 981 people," says John 
O'Leary, Filene's vice president of man
agement information systems, research, 

AI has never wavered from its 
original direction, that of 
developing a query language 
system that understands 
natural language. 
and strategic planning. "We probably 
wouldn't be attempting this with any other 
query language." What 0 'Leary and his 
team have not come to grips with is how to 
deal with the demand on their computer 
systems. Restricting types of requests that 
can be asked and scheduled computer times 
are two suggestions that have been made. 

Says Matthew Peterson, a software 
industry consultant with Peterson and Asso
ciates, Cincinnati, "I reviewed the product 
several years ago, and what they had even 
then was impressive nearly beyond words. " 

So why hasn't everyone rushed to 
install Intellect? The product's been on the 
market for more than a year. "Nobody 
knows about us, " Harris says with a grin. 

The company has no advertising 
program. It had a sales force of one until this 
year. And it conducted its first press confer
ence this past September at Software Info in 
Chicago. 

On Line English, which is Intel
lect packaged under Cullinane's name, 
probably has a more familiar ring and al
most as many end users-' 'about a dozen, " 
says Bill Rabkin, director of product.mar
keting for Cullinane. AI counts 15 compa
nies on its end-user list, three of which have 
served as product development sites for sev
eral years; 10 others have just signed up this 
year. End users include Honeywell Infor
mation Systems, Avco Computer Services, 
Filene's, Reynolds Metals, Chase Manhat-
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tan, Du Pont, and the U.S. House of Repre
sentatives. 

Cullinane has its own theories as to 
why sales have been sluggish. "A lot of 
people are very interested in the product, 
but they are not sure. . . not ready to get the 
product and turn the data over to end us
ers," says Bob Goldman, Cullinane senior 
vice president. Part of the problem, he 
claims, is that many companies are still 

Instead of making his 
grammar rules database 
dependent, Harris based them 
on standard rules of English 
syntax and semantics. 
bringing up their bread-and-butter applica
tions. When a company gets its production 
applications on-line and its data under con
trol, "then it begins to think about turning 
that data over to end users. " 

AI believes the market is ready for 
Intellect. "If you look around, you run into 
companies all the time that are forming 
committees to evaluate query systems, just 
like four years ago when they were forming 
committees to evaluate database systems," 
observes Harris. Over its six-year history, 
AI has never wavered from its original direc
tion, that of developing a query language 
system that understands natural language, 
"the language people speak-English, 
French, German," Harris stresses. He 
quickly adds that' 'currently" Intellect only 
understands English. (There is rumor that a 
French company recently stopped by AI'S 
office for a demonstration.) 

At this stage of its development, In
tellect seldom goofs on the most common 
type of requests, says Harris. An example of 
a simple request is: "Who are the top five 
salesmen in achievement quota?" .It's only 
when the system gets hit with an unusually 
complex request-"Give me the average 
salary of our top two departments as deter
mined by each department's average sala
ries "-requests that require second and 
third rounds of processing on the same piece 
of data, that bugs crop up, Harris admits. 

The main difference between Intel
lect and other query languages is that Intel
lect never knows what it is going to get from 
the user. There is no set structure a user 
must follow. Harris's philosophy has been 
to put the burden of understanding on the 
computer. In all other query languages on 
the market, "the burden of understanding is 
on the user, not the system. Many users 
don't hold up their end; they don't read the 
manuals or go to all the schools. The prob
lem then is the system assumes the user will 
do only correct things. Misinformation is 
the result. With natural language, the bur
den is on the system to understand and clari
fy," explains Harris. 

The key to Intellect's flexibility is its 
lexicon, or dictionary. A separate lexicon is 
built for each database Intellect is applied 

.. _- .. -". -------

to, and users playa major role in developing 
thatlexicon. After all, it's the way users talk 
about theit data that determines what defini
tions or synonyms must be included, Harris 
says. Building a lexicon can take thfee to six 
weeks, depending on the complexity of the 
database and one's experience in building 
lexicons. Usually, AI builds a client's first 
lexicon, at a cost of $7,500 per lexicon. 
That price is tacked on to the purchase price, 
which includes a week of training for a 

.. client's lexicon manager, the person re
sponsible for maintaining and building fu
ture lexicons. 

Suppose someone using Intellect en
ters a word not in the lexicon. No prob
lem-a message appears on the screen tell
ing the user that the word is not recognized 
and asking the user to rephrase the question 
or type in a synonym or definition of the 
word. The error is also logged on a master 
interaction file that the lexicon manager re
views regularly. It only takes seconds to add 
new words, definitions, or synonyms, says 
one company's lexicon manager. 

The techniques employed in Intel
lect for dealing with grammar, semantics, 
and for navigating through the database files 
set the product two or three years ahead of 
potential competitors such as IBM, Hewlett
Packard, CalTech, Xerox, Texas. Instru
ments, or SRI, suggests Jacqueline Morby, 
vice president with T.A. Associates. Her 
Boston-based investment firm put $1.8 mil
lion in AI in October 1980, a decision that 
took the company only 48 hours to make. 
Robert Landau, president of Science Infor
mation Association, Kensington, Md., 
agrees with Morby. Landau's conviction 
dates back to 1974, when he conducted a 
search for the best research being done in 

"It is certainly the only 
system in the world that 
automatically generates its 
own navigational advice." 
natural language query systems. 

The search was started out of frus
tration, recalls Landau. For years he had 
crusaded in the government 'and, later, 
among the private sector for the adoption of 
a standard command language and "got no
where, " he said. He even helped a nonprof
it research organization develop a simple, 
formal query language called BASIS. Its ac
ceptance was limited. "I finally realized 
that even the best formal query languages or 
bridge languages probably would never be 
universally accepted, so the only way to go 
was with natural language. " 

Landau and his associate, Paul 
Krauss, looked through 20 or 30 of the best 
research leads they .could find until they 
focused in on the project of a professor of 
computer sciences at Dartmouth. The pro
fessor was Larry Harris. It just so happened 
Harris was casting about for some business 
partners to help him form a company around 
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'OirrH.P125 gives managers the personal computing 
power they need to do their jobs better, while keep
ing your company's EDP system fully integrated. 

To beginwith,ithas VisiCalcJM This 
powerful management tool increases the 
accuracy - and speed - of sales forecasts, 
budget estimates, financial models, 
. even strategic "what if" analyses. 

The HP 125 also offers color 
graphics capabilities that tum 
complex data into charts, graphs 
and transparencies for presenta
tions. And it does word processing, 
too. It edits and prints everything 



The· HP ·125 communicates to just'abou1:~y central, 
,EDP system. Which makes ,it ideal· for distributed 
processing environments. 

For example, with our HP 3000, the .125 lets . 
managers call up information stored in the cen-

tral data base, manipulate it, and then return 
the updated file. And with an IBM or other 
mainframe, the HP 125 acts as a high-cap
ability terminal for data entry and retrieval. 

What this means is that the HP 125 
functions as a powerful ,part of your DDP 

plan, not as an alternate. 

Friendly-
sophistication. 

Inexperienced users feel comfortable working 
with the HP 125 after only a few hours' prac
tice. Because, for all its sophistication, it's 

Call this number (in Utah 800-662-2500) for the 
location of the HP sales office or dealer nearest you. 
They'll see to it that you get a personal introduction 
to the HP 125. 

When performance must be measured by results. 

rhO-, HEWLETT 
~~ PACKARD 

VisiCalc" is trademark of Personal Software Inc. 47110 HPG130 
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his research work. Artificial Intelligence 
was born in 1975. Krauss became the com
pany's first president and Landau became 
and remains one of seven AI board mem
bers. Not long after the company was 
formed, its product was named Robot. To
day, it's called Intellect and is still the only 
English language query system to be found 
on the market. 

Why has Harris managed to produce 
a marketable product while others have 
lagged? 

One significant difference between 
Harris' approach· and that of some of his 
peers working on research systems is how . 
he deals with the rules of grammar. In many 
natural language systems, the rules of gram
mar are dependent on the database being 
used. Should the author want to move the 
query language to another database, howev
er, the system requires a major rewrite. In
stead of making his grammar rules database 
dependent, Harris based them on standard 

"Intellect really gives you the 
ability to speak natural 
language. It's almost spooky." 
rules of English syntax and semantics. 
"You know you will always be dealing with 
such things as selection criteria and sort , 
criteria. " 

Knowing that those criteria will al-

ways be included aids Intellect in interpret
ing the incoming sentence and building a 
semantic structure that represents the mean
ing of the question. "The only aspect of the 
entire system that is database dependent is 
the lexicon," notes Harris. "Everything 
else is based on general rules. " 

Another technique employed by 
Harris enables his query system to look at 
many sources of incoming information. 

. Most programs look at only one source. "It 
is certainly the only system in the world that 
automatically generates its own navigation
al advice," he added. "Other systems force 
the user to type in the navigational advice. " 

"Intellect a breakthrough? Oh yes, 
I'd call it a breakthrough. I've not seen 
anything else that is truly natural lan
guage; , , was the energetic comment of 
Cherry Peters, technical consultant, data 
planning, research and devdopment for 
Reynolds Metals. When Intellect was in
stalled this past May, Peters said Cincom's 
TIS was tossed out. "Intellect really gives 
you the ability to speak natural language. 
It's almost spooky. " 

"Yes, it really is a breakthrough," 
agreed John 0 'Leary, MIS vice president for 
Filene's. Intellect was installed on Filene's 
personnel database in August and two more 
applications are soon to follow. 

The real test of AI'S mettle will un
fold over the next year or two as the com-

pany embarks on its first marketing pro
gram. The strategy is to expand beyond the 
end-user market, devoting much attention 
and resources to oem sales. To accommo
date this new direction, the company, which 
has grown to a staff of 30 (up from 10 in 
1978), has made a lot of changes and addi
tions in the areas of marketing and customer 
support. 

The company already has gone 

The real test of AI's meHle 
will unfold over the next year ' 
or two as the company 
embarks on its first marketing 
program. 
through some major changes in its top man
agement. The most recent change took 
place in June when Harris took over the 
roles of president and chief operating officer 
from Dick Bloch, who prior to coming to AI 
had held management positions at such 
companies as Honeywell and General Elec
tric. Bloch remains on the board of directors. 
at AI. 

If all goes as planned, by the end of 
next year Intellect's installed base should 
number in the 400s and the company should 
be riding a healthy growth wave, moving up 
an average of 30% to 40% annually, claim 
AI principals. 

-Jan Johnson 

OPTODATAtm Src's low cost 
optical data link 

THE CABLE ELIMINATOR 

-SCIENTIFIC RADIATION CORPORATION-
1201 San Antonio Road - Mountain View, California 94043 
@Copyright1981 Scientific Technology Inc. All rights reserved. 

The Model 5010 OPTODATA™ provides reliable, RFI 
free, two way digital communication between terminals 
or a central computer over distances up to 200 meters 
(656 feet) without modems, cables, telephone lines or 
federal agency approvals. 

The LED infrared source transmits a harmless 
beam' of energy that may be viewed directly. with the 
human eye without the possiblity of danger or injury. 
Patented circuitry compensates for changes in ambient 
light including strong sunlight. .. 

Cost per foot over fiber-optic and wire cables is 
greatly reduced. You can span across streets, railroad 
tracks, control moving vehicles, etc. Data can be routed 
through your office or factory, turning corners with simple 
mirrors. 

The full duplex system operates independently of 
data rates up to 2400 baud. RS232, 20mA current loop 
hook-up options are standard, other connections 
available on special order. 

A complete system conSisting of two transceivers 
starts at $454.25 for single quantities. Delivery is stock. 

For more information, contact: 
Atlanta: 
Chicago: 
Dallas: 
Denver: 
Detroit: 

404525·1014 
312726-8074 
214641·4952 
303 534-2220 
313961-9558 

San Francisco: 

Los Angeles: 
New York: 
Philadelphia: 
Pittsburgh: 
Portland: 
415 965-Q910 

213852-0883 
212926-6445 
215567-0143 
412261-2386 
503228-5386 
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Do your programmers need a 
. reservation to use the computer? 

If you're using a mainframe computer, you know the problems your pro
grammers face. Too often, they have to wait in line to get to the computer. When 
they finally get computer time, they're not even sure if tbeir program will work. And 

if there are any errors, they have to go back to the end of the line. 
Considering the price and 

scarcity of ~oocf programmers 
today, that s an enormous waste 
of time and money. 

The solution is the Wang VS 
(Virtual Storage) computer. . 
It's a fast, inexpensive system for WangVSComputer. . 
developing programs for use on your. mainframe computer. 

Triple your programmer's productivity. 
The Wang VS is interactive, so 

programmers can work from their own 
terminals directly on-line with the com
puter. Programmers write, compile, and 
debug programs from their workstations. 
And ffnd out about any errors instantly. 

And it's remarl<ably easy to use. 
There are special program development utilities 

to expedite program deSign, source code devel
opment, and program debugging processes. 

Plus, the VS uses high level languages your people 
already know, like COBOL, RPGII, and BASIC. 

Using the WangVS r----------l 
• • ..' I For a demonstration of the Wang VS computer. 

programmers can actually trIple theIr productIVIty. I call I 
. Which can save your company a lot of money, and I 1-800-225-0643 I 

d d I t t · Wh t' th (in Massachusetts call 1-617-459-5000. spee Up program eve opmen Ime. a s more, e I extension5711!. Or send this coupon to: I 
VS can also be used to Simultaneously off-load selected I ~:~~~~~1~J~~~~f~cA~e~~l~~err~MXb1851 I 
programs from your mainframe. You can even get I Name I 
Wang Mailway ™ electronic mail and message system I Title I 
and Wang word processing-#l in the worfcl. I Company I 

So find out more about how Wang can help I Address I 
your programmers become more productive. It's one I City State __ Zip__ I 
decision you won't have any reservations about. I Telephone ( ! I L _________ A14SJ 

WANG 
Making the world more productive. © 1981 Wang Laboratories. Inc. 



PROCESS COMPUTER 
SYSTEMS ENGINEERS 

Join Aramco Services Company in Houston 
for top salaries, unique experience. 

When Aramco Services Company, 
a wholly owned subsidiary of 
Aramco, the largest oil-producing 
company in the world, hires you 
as a process computer specialist, 
you'll get a top salary. Plus a great 
benefits package, including a mort
gage interest differential allow
ance. You'll also be starting out on 
what could be a very rewarding 
career position: 

Work in Houston on 
the world's biggest 
overseas projects 

Aramco is the key company in
volved in the development of the 
energy resources of Saudi Arabia. 

Many Aramco projects are very 
large in scope, complexity, and in 
the application of advanced technol
ogy. There are challenging smaller 
projects as well. 

Many of the projects are sup
ported in Houston by process com
puter specialists who serve as the 
key liaison between Saudi Arabia 
and U.S. vendors or turnkey con
tractors. Often, the smooth start
tip and trouble-free operation of a 
project costing millions, or even bil
lions, are aided by an individual or 
a tearri in Houston. 

Can you think of any other place 
in the country quite like this where 

you could start to carve out such 
an interesting career? 

This could bethejob 
you've waited for 

In this key job supporting major 
Aramco projects, we require pro
cess computer software engineers 
with BS degrees in engineering, 
math or computer sciences, and 
3 or more years' experience in a 
variety of real-time processes or 
SCADA projects. Experience in 
contract negotiation and bid anal
ysis would be a plus. 

Process computer hardware sys
tems engineers are needed with BS 
degrees in electrical engineering, 
computer science or engineering 
technology, plus 3 or more years' 
experience in designing and main
taining process computer and in
strumentation systems. Experience 
in contract negotiation and bid 
analysis would be a plus. 

You'll be based in Houston, but 
from time to time you will be re
quired to travel to vendors in the 
U.S. and to Saudi Arabia. 
Interested? Send us your resume 
and we'll get back to you very 
soon. Write: Aramco Services 
Company, Section DOM, Dept. 
DMlOOlTF04A, 1 100Miiam Bldg. , 
Houston, Texas 77002. 

ARAMCO SERVICES COMPANY 
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A PUSH 
FROM 
JAPAN 
u.s. matrix printer 
manufacturers try to stay one 
step ahead of the Japanese 
in features. 
Reeling under Japanese competition in low
cost serial impact printers, U.S. manufac
turers that created the market are looking to 
technology to protect market share in the 
high end. And it bodes well for users. 

Kenneth A. Mathews, vice presi
dent of marketing at Anadex, Inc., Chats
worth, Calif., fIrst in the marketplace with a 
printer priced under $1,000 in December 
1978, concedes {he Japanese could do in the 
high performance end what it did in the low 
end. "So we try to keep one step ahead of 
them in features." Anadex has abandoned 
the low-end market. 

Why was Anadex, fIrst into the low
cost printer market, the fIrst to get out? 
"Others came in soon after us, like Integral 
Systems with their Paper Tiger, and prices 
held for about two years, " said Mathews, 
"then the Japanese came in and it's been all 
downhill ever since. " 

One survey indicates that the Japa
nese, with virtually no U.S. sales two years 
ago, are currently shipping half of all units 
selling for less than $1,000, and their share 
will hit 75% by the end of the year. The 
under $1 ,000 market is expected to be worth 
$200 million this year and to grow to $950 
million by 1985. 

"We create the market, then they 
[the Japanese] move in when the volume is 
high," said Mathews. "They can do it," he 
said, "because they invest heavily in robots 
and tooling and are less concerned with re-

THE ANADEX WP-6000 
"correspondence quality" printer is 
capable of 150 cps in a word 
processing mode and up to 500 cps 
in a data processing mode. 
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IDMS-1982 
An array of new products, new 

features, and. new application$-
. all totally Integrated, all 

. ... . dictionary-driven. 
IDMS-1982-Its new products in

clude an Online Application Develop
ment System, a Distributed Database 
System, and ESCAPE. It also offers 
new versions of the Integrated Data 
Dictionary-now with online update 
and reporting capability~OnLine 
Query, OnLine-English, Universal 
Communications Facility, INTERACT, 
EDP-Auditor, and the first relational 
view of the most powerful produc
tion database. Application software 
includes a General Ledger system, the 
Cullinane Integrated Manufacturing 
System, and a Customer Information 
System for the banking industry. All 
will be fully integrated with IDMS and 
its related components. 
IDMS Release 5.7 A production DBMS 
with relational access. Its logical record 
facility lets application programmers 
view data as a flat file. It can be easily 

used everiby 'someone without lmowl-
_ edge of the database structure. And 
~MS fullysupport~ native VSAM files. 

Ap'plication Development System 
ADS-OnLine offers the most dramatic _ 
improvement in programmer produc~ 
tivity ever. It reduces the complexity 
and effort required to develop online 
applications to access and update the 
database. It automatically develops 
transactions from the user's English
like definition of the process to be 
accomplished, all under control of a 

data dictionary. ADS-Batch does the 
same for batch oriented applications. 
Integrated Data Dictionary Release 
3.0 With online inquiry and update 
capabilities. IDD, the single point of 
integration for all Cullinane products, 
provides the control necessary for 
production processing. In addition to 
containing all standard entitie,s such as 

---------------------~-------------

file and record definitions, it also allows 
users to create their oWn dictionary 
entities. IDMS-1982 is the only data
base management system fully under 
the control of a data dictionary. 

IDMS·DC Release 2.0 The 
most powerful on-line tele
processing system on the 
market. It offers the most 
advanced on-line map gener
ation facility ever. It lets - ' 
on-line applications program-
mer~ develop and modify 

screens quickly and easily. Because it's 
fully integrated with the IDD, online 
mapping automatically edits and vali
dates data entered at the teiminal. -
Didrlbut. Database Sy.tem Re· 

. lease 2.0 Lets programs access data 
stored on any CPU in your network. 
Now you can distribute data to remote 
locations for processing and access. or 
update the data from any program 
running in any network CPU. DDS _ 
also allows establishment of a back
end database machine to haridl~ all 
database services thereby reducing 
the host processor's ~ork. 



Online Query Release 3.0 
Lets computer users get fast 
answers to technical and business 
questions. Users ask questions in a 
simple English-like language and get 
back on the terminal a formatted report. 
OLQ also offers extensive sorting 
and computation capabilities. 
Online Inglish lelea~e 2.0 Gives 
users direct access to data using the 
English language. It requires no train
ing. The system can be tailored to fit 
your ~usiness language. 
Universal Communications 
Facility lelease 2.0 Applications 
developed with UCF will run under 
any teleprocessing monitor without 
modification. 

ESCAPI Permits users of other 
DBMS products such as IMSIDL1 . 
to migrate easily to IDMS. -

CULPI.T/IDP-Auditor CULPRIT. 
an online report generator, allows' 
non-programmers to create files or 
reports. EDP-Auditor, a special ver
sion, includes a library of generalized 
audit routines for tasks such as con
firmations, file footing and 
exception analysis. . 
.ITllAa A teXt edi
tor which mini
mizes develop
ment time by . 
providing for 
online entry of 
source state
ments. It also of
fers word process
ing facilities for the 
creation and mainte
nance of all types of text. 
Applications Cullinane Integrated •... 
Manufacturin~ystem-the first ()n~ 

line, interactive' 
manufacturing 
software sys
tem incorpo
rating advanced 

DBMS technology. Appli
cations include bill of mate

rials, inventory control, ma-
. terial requirements, shop floor control, 
master production scheduling, order 
entry, cost control and purchasing. 
. Cullinane Financial Systems/ 

General Led~-All your .. 
, financial transactions will be 

managed by the most inte-
grated DBMS ever. Users 
will have unlimited ability 
to generate financial 

. format 

-an online 
i:&~~~management 

;system for use with exist-
. ing banking applications. 

Using DBMS technology, it 
. gives senior bank executives 

the infonnation they need to man
age their bank and to build a more 
profitable business. 
AHend an IDMS Managemenl 
Seminar in your area. Return the 
coupon below. Or call your local 
Cullinane, representative. 

,..., Data. bas~ Systems, Inc. [I Cullinan 

• 400 Blue Hill Dr. 
VVestwood,Mass.0209O 

Database (617) 329-7700 
Systems Telex: 200102 

r-~~~:----------------~ 

I 0 Seminar and IDMS-1982 information. I 
o Cullinane Corporate Profile and 1981 Annual I Report. I 

I Name I 
I TI& I 
I Company I 

Address 

City, State, ZIP 
I 
I 

Telephone. ' .1 

~o~t:: ______________ ~--1 

Database: Cullinane 
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NEWS IN PERSPECTIVE 
tum on investment at the end of the year." 
He noted that Epson America, Shinshu 
Seiki Co. 's V .S. subsidiary which is pegged 
as the market leader with a $445 model 
printer, spent three years on its development 
efforts. 

"They can afford it and they don't 
have high labor costs, " he says. He recalled 
visiting a production plant in Japan' 'where 
I only saw four people on four floors. Ev
erything was automated." . 

Mathews said Anadex has a 16-
strong development engineering group 
working on "printers capable of doing more 
things-in word processing and in speed. " 

Matrix printers have long been ruled 
out of word processing because of the lower 
quality of dot matrix printing compared to 
that produced by daisywheel printers. But 
now, said Mathews, at least four companies 
have working models of matrix printers that 
can produce what he calls' 'correspondence 

What daisywheel printers can 
do at 50 cps to 60 cps, matrix 
machines can do at a mini
mum of 150 cps-and for the 
same price. 
quality" printing. -It's not quite as high 
quality as daisywheel printing, he con
cedes, "but what daisywheel printers can 
do at 50 cps to 60 cps these machines can do 
at a minimum of 150 cps-and for the same 
price. Also, you can get all kinds of charac
ters from dot matrix that you can't get with 
daisywheel. " 

Anadex's "correspondence qual
ity" printer, the wp-6000, was formally an
nounced at the NCC. Hardware design for a 
production model was completed last 
month. Production units should be available 
before year-end. 

The unit is a dual mode printer capa
ble of 150 cps in a word processing mode 
and up to 500 cps in a data processing mode 
(with a reduction in quality). 

Key to its operation, Mathews said, 
is an 18 needle,' dot matrix print head ,con
sisting of two vertical rows of nine needles 
that are slightly 'offset from each other in the 
vertical dimension. This allows up to 18 
overlapping dots to be printed vertically in a 
single pass with the resulting dots having 
the appearance of a single straight line. 
Graphics capability is provided with a capa
bility of 144 dots/in. resolution in both the 
vertical and horizontal axes. 

In the "correspondence quality" 
mode, the wp-6000 can print a varietypf 
V. S. and foreign fonts with and without 
proportional spacing. Other features in~ 
clude bidirectional, logic-seeking opera
tion; standard interfaces of RS-232; current 
loop or parallel (Centronics compatible); 
and friction feed with an optional adjustable 
tractor feed. The oem price is under $1 ,800. 

Mannesman Tally, another com
pany with a near-letter-quality matrix print-

er, achieves this with nine needles making 
two passes in which the second pass is with 
the print head raised a half-space. 

Integral Data and one Japanese com
pany also are said to be readying "corre
spondence quality" matrix. printers for pro
duction. 

Anadex is attempting to take advan
tage of the V. S. manufacturers' edge in the 
oem market, making long-term oem con
tracts a top priority. The company, which 
traditionally has sold through distributors, 
is setting up a· direct sales, force for this 
purpose. 

"We won't take orders for less than 
100 pieces here," said Mathews. "The 
smaller orders will still go to distributors. " 

The company sells exclusively 
through distributors in Europe and Austra
lia, where it does 40% of its business. It 
recently signed up a five-office distributor 
in Canada in whom Mathews has great 
faith. "He used to be a Centronics distribu
tor. " 

Service, another edge for the U.S. 
firms, is something Anadex intends to pro
vide. "We bit the bullet," Mathews said. 
"We signed a contract with TRW'S customer 
service division which has 32 operating ser
vice centers. " He said the up-front costs in 
terms of training and spare parts were high, 
but "we expect to recoup over a five-year 
period." . 

Color is another area getting a hard 
look from V.S. printer companies. Integral 
Data is getting ready to introduce a printer 
with color capability for under $2,400, 
which it says will be the lowest-cost ma
chine of its kind. 

Ian Turner, director of the Serial 
Printer Div. of Dataproducts Corp., Wood
land Hills, Calif., told a session of Compat 

"We create the market, then 
they [the Japanese] move in 
when the volume is high." 
'81 this fall that "the name of the game in 
matrix printing will be improved represen
tation quality through increased resolution 
and multicolor capabilities." 

. He said future matrix printers will be 
able to achieve resolution of better than 1 00 
dots per inch. "With this resolution, matrix 
output will essentially be letter quality. . . . 
Matrix printers with multicolored ribbons 
will be the only viable color output technol
ogy in the near future. Ribbon technology is 
currently the only limiting factor and is ex~ 
pected to impr9ve rapidly with demand. In 
fact, we expect toned color capability to 
emerge in the marketplace shortly, further 
increasing the representational capability of 
matrix printers. ' , 

Will the Japanese be far behind? 
-Edith Myers 

EDP SPECIALISTS 
career search opportunities 

$18900.0-$50.000 
MAJOR COMPUTER MFR., $40·$50,000. Ig IBM hardware; exp w/tele comm a +; 
Prominent hardware/software vendor in TX; execellent relo pkg. Refer RS/C. 
convenient, desirable seashore location MGR. TELECOMMUN. ~o ~O,OOO. Total 
has retained us to identify talented' tele- resp for corp communications. Ev.aluate 
communications & systems dvlpmt pros present. system & oversee plannln~ .& 
for new project activity. Very competitive Installat.lOn of. new te~hnology Within 
salaries & attractive benefits, INCLUD· 120MM international co. Midwest. Refer TA. 
ING RELOCATION. Refer MF. OFFICE ~UTOM~TION SYSTEMS to $35,· 
MGR. SYSTEM & PROGRAMMING to $42,. 000. Nat I corp In subu:ban VA. seeks .Sr. 
000. Nat'l Computer Service Co seeks Analyst to ~elect, modify, deSign & 1m· 
strong technician & administrator to lead plement office systems for corp hdqtrs. 
staff of 30+ people. Keys to position are: Refer OM. 
Mgmt track record in IBM environ; ~EAOER to $34,000. Corp ce~ter seeks 
strong data base bkgd. Major MW city In~V to oversee customer req r:tts area. 
w/good COL. Refer RS/C. WlIl,lead s.mall dept. Much user-I.nterface. 
MGR. DATA PROCESSING, $35.$42,000. Req s deSign of order entry, Inventory 
Nat'l Computer Service organization seeks systems, COBOL. Refer CN. 
indiv resp for 30.40 pros. High visibility; SR. PROG. ANALYS~, to ~28,OOO. New 
direct mail exp a + Mid Ohio. Refer st~rt up oppty nea,r Beautiful Research 
RS/C . Tnangle Park." Major corp seeks analyst 

. SR. SYSTEMS PROG., $33·$41,000. Major w/hv,:! rryfg expo CICS is ideal. Will train 
"Fortune 100" firm-expansion-a leader top mdlv. ALL COBOL. Ground floor 
their field in innovative systems software; oppty. Refer RS/R. 

CONTACT OUR NEAREST OFFICE ABOUT THESE AND OTHER FEE-PAID OPPORTUNITIES. 
OUR UNIQUE, COMPANy-oWNED OFFICE SYSTEM ASSURES PERSONAL. CONFIDENTIAL SERVICE. 

PHILADELPHIA, PA 19102-H. Greene, 1500 Chestnut St., 215/561·6300 
: ATLANTA, GA 30346-R. Jennings, 47 Perimeter Center, 404/393·0933 
. BALTIMORE, MD-21204-C. Newman, 409 Washington Ave., 301/296·4500 
CHARLQTTE, NC 28202-L. Stone, 1742 Southern Nat'l Center, 704/375·0600 
CLEVELAND, OH 44131-T. Abfall, 4401 Rockside Road, 216/524·6565 
COLUMBUS, OH.43229-R. Spang, 6600 Busch Boulevard, 614/436·8400 
FLORHAM PARK, NJ 07932-M. Feiger, 248 Columbia Turnpike, 2dl/966·1571 
HOUSTON, TX 77098-G. Smith, 3000 Richmond Ave., 713/523-5588 
LOS ANGELES, CA 90017-A. Jackson, 707 Wilshire Boulevard, 213/623·3001 
McLEAN, VA 22102-0. Miller, 1710 Goodridge Drive, 703/790·1335 
NEW YORK, NY 10036-J. Dean, 1211 Ave. of the Americas, 212/840·6930 
PITTSBURGH, PA 15222-B. Sayers, 4 Gateway Center, 412/232·0410 
PRINCETON, NJ 08540-M. Feiger, Route #1, CN 6100, 609/452·8135 
RALEIGH, NC 27625-R. Sterling, 3101 Poplarwood Court, 919/872-2940 
SAN FRANCISCO, CA 94111-W. McNichols, 601 Montgomery Street, 415/392-4353 
WILMINGTON, DE 19810-J. Clark, 3516 Silverside Rd., 302/478-5150 
WAYNE, PA 19087-0. Owens, 996 Old Eagle School Rd., 215/964-9944 

pox-morris 
personnel cons,uitants _____ ", 
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NEWS IN PERSPECTIVE 

BANKING 
ON OLD 
MARKETS 
A startup company in Califor
nia is refurbishing rotating 
memories, both drums and 
disks. 
Atypical among startup companies is seR, 
Inc., Hawthorne, Calif. No state-of-the-art 
stuff for this firm. It's betting its future on 
old technology. 

SCR stands for Southern California 
Refurbishment, and what it is refurbishing 
are rotating memories, both drums and 
disks. It started up with nine employees, all 
from the Rotating Memories Div. of Digital 
Development Corp., also in Hawthorne. 

"It was becoming obvious that DDC 

was going to consolidate all of its operations 
in San Diego [where DDC is headquartered], 
and none of us wanted to move," said J. M. 
Till, a cofounder and vice president of SCR. 

DDC Hawthorne was formerly the Ro
tating Memories Div. of General Instrument 
arid earlier the Magnehead Div. of Bryant 
Computer Products, two well-known names 
in the rotating memory business. "We have 
with us probably the only three people in the 
world who know how to make Bryant and 
General Instrument heads, " said Bob Lind
berg, the other founder and vice president of 
marketing for the new firm. 

The company started out with a cus
tomer base acquired in July from Datum, 
Inc., Anaheim, Calif. "They [Datum] 
wanted to get out of the drum business, so 
we bought their customer base and inven
tory, " said Till. A big chunk of this base is 
in small drums used by NCR in point-of-sale 
units. 

Lindberg said he believes the com
pany can do $10 million a year in drum 
refurbishing, excluding the Datum base. 
Part of his job is more detective work than 
selling-tracking down old and large orders 
for drums and finding out where those 
drums are today. Many of them are in mili
tary and other government operations. 

"They're [the drums] in big, expen
sive installations, and the drums represent 
less than 2% of the total system cost, " he 
said. "People are willing to pay up to 75% 
and sometimes even more of the original 
cost to have them refurbished. " 

As for disks, he believes "there are 
probably 40 million to 50 million out there 
that need refurbishing. We expect to do 5% 
to 10% of this initially and to work up to 
40% to 50%. 

As for head-per-track disks, which 
many said were on their way out even in the 
early '70s, Lindberg said, "There are large 
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Lee Data's~-In-One Display System 

• ~-tke. best h· ~. 32~O" • . lS.aoelte£c Olce lor your ,I reqwrements. 

You get economy with Lee Data's Coax Eliminator TM and unsurpassed character 
clarity with our new high resolution A11-In -One display. And you get the choice of 

BSC or SNA communications in either remote or local cluster systems. 

DISPLAY ADVANTAGES 
D Four 3278 compatible screen sizes in 
a single All-In-One display: 24,' 32 aI)d 
43 lines by 80 columns and 27 by 132. 
D Tho special screen sizes-43 lines by 
132 columns and 66 lines by 132 columns 
(a full printer page ).:....available for special 
applications. 
D Unsurpassed character clarity with no 
flicker achieved with a screen refresh 
rate of 60 times per second, twice that, 
of similar displays. 
D Non-glare, fingerprint resistant screen 
rotates (1800 horizontally) and tilts (250 

vertically). . 
D Detached and lightweight keyboard 
with 9' extendable coil cable-available 
in five standard and many special styles. 
D Display is lightweight, only 311bs. 
D Display is also compact, with a base 
footprint of only 14" x 16~' 

The Lee Data Interactive Display System 
also includes: Model 310 Remote Con
troller, Model ,320 Local Controller, Matrix 
Printer and the exclusive Coax Eliminator, 
Models C/B, T /1 and T /B. 

10206 Crosstown Circle 
Minneapolis, MN 55344 

612/932-0300 

SYSTEM ADVANTAGES 
DA full range of controllers emulate 
IBM 3274 local and remote systems using 
either ESC or SNA communications. 
D Multiple microprocessor design pro
vides a system that easily meets the per
formance demands of a 32 station cluster. 
D Select from a line of printers includiryg 
printers compatible with the IBM 3287. 
D Save coaxial cable costs with the Coax 
. EliminatorTM that supports up to eight 
displays or printers on one coaxial cable 
or twisted wire circuit 
D Advanced system software offers· easy 
system configuration· access to multiple 
station addresses for individual stations 
• system and station statistics collection 
. dynamic on-screen communications 
line trace. 
D Experienced and responsive service . 
personnel in over 70 U.S. locations. 

Call our system specialists toll free and ask about our 30-day delivery: 
800·328·3998 
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Introducing the S995 Smart Terminal 

Ergonomics. The science of 
designing machines for the humans 
who must use them. OEM's take note. 
Because ergonomics is fast becoming 
the determining factor in end-user 
selection of smart terminals. End
users are, after all, only human. 

Enter the WY-1 00. The most ergo
nomically sound smart terminal for 
an economical price, list $995/unit. 

The WY-100 is designed for that 
unpredictable species, Homo sapiens. 
Its fully tilting/rotating display and 
detached keyboard accommodate 
different working conditions and pre
ferences. The green screen pampers 
eyes. Horizontal and vertical split 
screen capabilites with independent 
scrolling help a person do the 
impossible, be in two places at once. 
Why the WY-100 even understands 

that to err is human, ergo, screen 
editing and protected fields with data 
validation. 

And there's more. Each WY-100 
undergoes 96 hours of rigorous 
testing. So you can be sure that it will 
blink, dim, reverse, underscore and 
blank when youwant. Plus you get 
128 characters with upper and lower 
case, line drawing and graphics. And 
a keyboard with 105 keys including 
cursor pad, numeric pad, special 
modes and function keys. 

The WY-100 knows that OEM's 
are human, too. Their needs are 
often different. So it's customizable. 
A systems programming manual is 
available. 

Think economical. Think ergo
nomical. Think Wyse. 

For complete specifications and an 

See us at COMDEX, Booth #B38 

eye-opening ergonomical compari
son chart, circle our reader's service 
no. or contact Larry Lummis at Wyse 
headq uarters. 

WYSE TECHNOLOGY, INC. 
726 Charcot Ave. 
San Jose, California 95131 
408/946-3075 
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NEWS IN PERSPECTIVE 
quantities in the marketplace, probably 
300,000 to 400,000. They're reliable. They 
can be accessed in 8.3 milliseconds because 
they're always reading." 

In addition to 'making new heads 
where necessary, SCR 'keeps close tabs on 
the salvage market, picking up heads from 
retired disks which Till said "are better than 
new because they've been burned in." 

But it's not all in the past. "People 
are still buying drums, " said Lindberg, and 
Vermont Research is still making them. He 
said both Reuters and Grumman had recent
ly placed big orders. 

Lindberg, however, likes tracking 
the old ones. Currently he's working on an 
order for 2,000 drums from Hughes. He's 
located 200 so far. 

-Edith Myers 

COMMUNICATIONS 

ANOTHER 
LOCAL NET 
SURFACES 
ProteonAssociates feels it 
has the answer to local 
networks for users of DEC 
PDP-lls and LSI-lls. 
This seems to be the year when local 
networking schemes are forthcoming on a 
regular basis. Various vendors have an
nounced local network products to support 
their own equipment. But up to now the DEC 
mini user has had little to consider. 

Now a small Waltham, Mass., com
pany feels it has the answer. to local net
works for users of DEC POP-II s and LSI-II s. 
Called Proteon Associates, Inc., the firm 
has begun supplying a limited number of 

military and 'academic customers with its 
Pronet local area networking product. 

Based on ring network architecture, 
instead of the collision detection method
ology used in Ethernet, Pronet provides DEC 
users with Unibus and Q-Bus processors the 
ability to transmit data' 'up to several thou
sand feet. " For short runs, Pronet reported
Iycan use twisted-pair cable, and longer 
distances can be handled with coaxial cable 
and even fiber optics. 

A Pronet system consists of two cir
cuit boards, a host specific board and a 
control card, and costs $3,200, according to 
Howard C. Salwen, Proteon president. 
Originally developed for the MIT Laboratory 
for Computer Science, Salwen explains, the 
local network is now ready for commercial 
introduction. 

Although the local network includes 
driver software, the user needs to integrate 
the ring network into his operating system 
before the product can be used. For most 
experienced users this should pose few 
problems, according to Alan C. Marshall, 
chief engineer. 

Six Pronet systems have already 
been installed, Salwen says, and the key to 
the loca'l net's design is that "minimal up
heaval of the host is involved. " Although 
users must add some software, most of the 
existing research and military installations 
have been "up and running in an hour or 
two," he clafms. 

Agreeing that some DEC users may 
not want to write the additional software, 
Salwen says that system houses could ideal
ly offer users the IOMbps local network on a 
turnkey basis. To expand on the current 
versions, Pronet implementations will be 
available by the end of this year for the DEC 
VAX processor and machines running under 
the RSX 11 and RSTS 11 operating systems, 
Marshall says. . , 

The baseband ring configuration can 
support up to 255 users or nodes, and rings 
reportedly can be interconnected via gate
ways to further expand the network. A con-

HOWARD SALWEN and ALAN MARSHALL explain the Pronet concept, originally 
developed for the MIT Laboratory for Computer Science. 

trol character is circulated around,the ring to 
eliminate transmission contentio,n. 

At present Pioteon has about 30 em
ployees, and Salwen says the company is set 
to produce up to 1,000 Pro net systems per 
year. Until now Protean has done little to ' 
publicize its local network, but Sal wen feels 
all that will change when users hecome fa
miliar with the relative simplicity of his . 
two-board system. . 

-Ronald A. Frank 

FRUITS OF 
MICOM'S 
LABOR 
By most counts~ Micom holds 
an undsputed first place in 
the low-end statistical 
multiplexor market. 
The field of data communications seems to 
thrive on complexity. Users are regularly 
bombarded with network architectures, lay
ered structures, protocol frame formats, and 
other terminology designed to give a tele
communications manager instant gray hair. 

But a West Coast supplier of spe
cialized data communications gear aimed at 
minicomputer users is trying to simplify 
things. for its customers. ¥icom Systems 
Inc., Chatsworth, Calif., has made a name 
for itself by comparing its products with 
fruit-as in oranges and watermelons-and ' 
the idea seems to have worked. 

Actually, Micom statistical' multi
plexors have little to do with fruit, but Roger 
Evans, executive vice president, didn't like 
that term when the first major product was 
introduced in 1978. "As far as I was con
cerned, [statistical multiplexor I sounded 
complicated. It describes how the product 
operates internally rather than what it docs 
for the customer," Evans explained in a 
recent interview. 

What Evans wanted wasa name that 
more directly conveyed the real functions, 
so he called the Micro 800 a data concentra
tor. ,To' explain what the 800 did, Evans 
used a can of orange juice concentrate and 
compared it with squeezing real oranges one 
at a time. The analogy was that the multi
plexor or concentrator was much more effi
cient than individual data lines (or oranges). 
"It was remarkably effective for us in estab
lishing an image. Long before people knew 
who Micom was, they would say 'Oh, 
you're the orange box company,' "he said. 

The simple theme was doubly im
portant to Evans and his boss, Micom presi
dent William A. Norred, because they were 
convinced that the biggest customer of the 
Micro 800 would be the minicomputer user 

NOVEMBER 1981 89 



EVER BEEN PROMISED 
PAGINATION ON YOUR 
MAINFRAME? 

Where others only 
promise Versacomp delivers. 

Versacomp, a composition and pagination -
, system developed by Pagetec and marketed in the USA 
exclusively by Dybell/Ware, provides unlimited composition 
and page building capabilities using your mainframe computer. 

Versacomp is a high-level procedure oriented software 
system capable of processing up to 13 sePaI1lte input-output 
raw data files simultaneously. On magnetic tape or disc. With 
most major computer systems. For most major automated 
typesetters. Even the Xerox 9700. 

Data processing, line composition, area composition, and 
pagination. Imagine the possibilities. 

Then for complete information on the Versacomp system, 
contact pybell/Ware & Associ-
ates, Inc., 100 Peachtree Street, 1'---------

::~~:~f!;~;~;:· . l1:~ I!~ -, 
ments, we'll promise results. . [ 

AndVersacompwilldeliver. __ J _ 
O-.f~ 
_h~~ __ ::S5~"i 

... -""---- .......... nc~ ..... "'"' ... 

VERSACOMP 
Mciinframe Composition & Pagination 

L 
Dybell/Ware & Associates, Inc., 

j 
Automated TextProcessing & Graphic Systems. S133-DW-VCl 
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NEWS IN PERSPECTIVE 
who was phasing into data communications 
but was not an expert in transmission princi
ples and terminology. 

The Micro 800 was designed to pro
vide multiplexing features to small- and me
dium-sized business users who were trans
mitting data via dumb asynchronous termi
nals to minicomputers, which typically 
served as "mainframes" in their dp sys
tems. The 800 allowed several dumb termi
nals in a remote office to share a single 
phone line; it also provided a retransmission 
capability when ,errors were detected. 

Not only was the box simple to use, 
but it also did not require extensive installa
tion. This meant that Micom could forgo a 
national network of trained field personnel 
and could instead rely on a system ofdistrib
utors to sell the product. The Micro 800 set a 
pattern for microprocessor-controlled prod
ucts designed for easy installation and use 
by minicomputers, and it was followed by 
the Micro 500 Error Controller and the Mi
cro 600 Port Selector. One of Micom's re
cent introductions is the Micro 900, which 
is a concentrator designed for use on multi
point, multidrop lines. 

While Evans acknowledges that oth
er industry suppliers pioneered the statisti
cal multiplexor, such as Codex with its 6000 
box, he feels that Micom blazed a trail to
ward making this type of device compatible 

Micom plans to introduce an 
X.25 compatibility feature 
within six months. 

with the needs ofthe small, less sophisticat
ed minicomputer user. The formula has at
tracted other suppliers, and Micom now 
oems its multiplexors to such firms as Gen
eral DataComm, Codex, and Paradyne. 

To date, the company has shipped 
about 30,000 data concentrators, and by 
most counts it holds an undisputed first 
place in the low-end stat mux business. A 
recent study by International Data Corp., a 
market research firm, estimates that Micom 
shipped 13 ,000 of these boxes in 1980, giv
ing it a 52% share of a market that totaled 
$45 million. The IDe report lists Timeplex 
as the major competitor, with 38% of the 
market, followed by Infotron, .with 4%. 

For Micom, the fruits of its labor 
have resulted in a doubling of sales from 
$15 million in 1980 to more then $32 mil
lion in 1981. During the same period, net 
income jumped from $1.75 million to $3.95 
million. 

Although Micom plans to continue 
providing communications devices for 
minicomputer users, it has upgraded its 
products. It now offers integral modems in 
its concentrators, and is planning to intro
duce an X.25 compatibility feature within 
six months, according to Evans. The X.25 
capability will employ a protocol conver
sion process using what Micom has dubbed 
Add-on Data Link Control. 
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MICROPAD. The 1st entry terminal 
to accept handwritten datal 
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Brokers, bankers, accountants~from a factory foreman 
entering work in process to the chairman of the board 
accessing financial data-anyone can become a computer 
user with Micropad. Immediate feedback and data recall 
are provided in the integral display. Corrections are sim
ple- just write over the character to be changed. 

link" in source data capture! From a world leader in 
hand-written character recognition arid CAD/CAM 
technology. Call or write for Gomplete data today. 

~ microp'~s9oL~~Y 
Think of the possibilities - no more costly keyboarding 

to talk to your computer ... just drop it a line! ' 
Micropad. New. Advanced. Cost-Effective. The "missing 

35 East Wacker Drive, Chicago, IL 60601 (312) 346-4667 
10 Whittle Road, Wimborne, Dorset BH21 780 U.K. rei: 0202 891518 

325 Chapel Street; PrGhrail, Victol'ia, Australia 3181. lei: 0351 0626 
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NEWS IN PERSPECTIVE 
For the immediate future, Norred 

sees little need to deviate from the general 
marketing. goal of providing easy-to-use 
data. communicati<;lns products for the 
small- to medium-sized minicomputer user. 
Evans agrees, adding that even 'with the 
spectacular growth of Micom,' only about 
10% of the market for low-end data concen
trators has been penetrated. 

, -Ronald A. Frank 

LEGISLATION 

GAO SAYS 
BABYBELL 
ISASHAM 
A recent GAO report says that 
when a company operates in 
b~th monopoly and 
competitive markets, there is 
great incentive to cross
subsidize. 
After two years, thousands of staff hours, 
and 219 pages of sophisticated analysis and 
recommendations, will the General Ac
,counting Office's report on "Legislative 
and Regulatory Actions Needed to Deal 
With a Changing Telecommunications In
dustry " be heeded? 

"Iflogic means anything, Congress 
ought to listen to its own report, " says Larry 
Katz of Satellite ,Business Systems.' 'It 
came too late to influence anything in the 
Senate, although it may have some effect on 
amendments to S. 898 [the Senate telecom
munications bill which was expected to be 
approved last month]. ButI think it's goinK 
to have significant impact in the House. The 
members of the telecommunications sub
committee have been actively interested, in 
competitive and' deregulatory issues and 
have held several hearings on them. That 
subcommittee is more receptive to procom
petitive viewpoints." 

"One would expect that Congress 
would give a report by one of its arms seri
ous consideration," says Warren Burton, 
vice president of governmental relations for 
Tymshare. "But I'm sure it will be com
pletely ignored by the Senate Commerce 
Committee. If they really respected it, the 
hearings would have been reopened. But 
they were determined to push the legislation 
through. All along their attitude has been 
'don't confuse us with the facts; we've 
made up our minds. ' 

"I think it will significantly help the 
cause of those opposed to AT&T in the 
House, though. " 

The GAO report analyzes the current 
state of the telecommunications market, the 
degree of competitiveness therein, and the 
Federal Communications Commission's 
ability to perform its statutory tasks as re
quired by Congress in the Communications 
Act of 1934. GAO found minimal competi-

'INDU·STRY.OOALITIONCOUNTERSAT& T 
TheprO-kr&T legislation that haS been sail~ 
ing throughthe.< lJ.S.Senate to amend the 
(j0mfi1unicuti?nsActyf1934 .. has led to 

••. extreme fJ.'Ustrationamong those who are in 
opposition. . ... :.. .... .•.•. ... ... •....... . ..... . ..•. ... .:. ..... .... ..' 

.. The inability of users, vendors,. andin:
dustl)'<associ~tionstoprovide input to. the 
Sel1ateCommerc:e .(:ommittee ... chaired by 
Sen.,Robertpac:kwood{R-:Ore, )has led to 
the f()rmatioIl.ofanan~industry coalition to 
'count~rtheeffectsof AT&T'S .lobbying ef
.fort. S~~dT~Ie-Cause,the. group is said to 
represent. 5 ~O()o. ?ompanies .. "that use, pro
vide~: or . manufacture ... telecommunications 
and information services or·equipment." 

Claiming· that .. the members spend ... $20 
billion annually on telecommunications ser:
vic:s and equipment, Tele-Cause . was 
f?rtned with the express purpose of propos
in~all1e~dtnentS. to S. 898 that would make 
th~.bi1l· •.•. moreacceptable ..• to.the .. group's 
members ~The· broad-based coaiition is be
lievedtbbetl1e)arge~tg~oupeyerformedto 
affect· c?rntn~nications';related . legislation ~. 
~pokesmen for several Te1e-Cause mem"' 

bers. sai~ they had been completely . unable 
to m~k~ : .• their views known . to ... the. Senate 
cOrnmitteei>eforethe16to .. 1 . vpte·. which 
brought the bill to the SenatefJoor ..AI '7 
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though theyadmittedthal the coalition was 
formed at a late stage in the legislati ve pro~ 
cess, the efforts of Tele-Cause reportedly 
were responsible for theintroduction ofsev~ 
.erallast-minute amendments. when the bill 
was brought tothe Senate floor. 

Tele~Cause . was spearheaded by ··GTE 
when it became c1earto that carrier thatits 

,interests nolongercoincided with those of 
AT&T, as had been the case formany years: 
Ironically; GTE decided to support the legis
lation when Packwood threatened to add a 
stipulation .. that. General Telephone would 
have to. forma· separate. subsidiary. for its 
competitive operations ,just like AT&T. 

Even before the coalition was formed, 
three .... major . user·· groups""':'lnternational 
Communications Association ·(ICA), Tele
Communications Association (TCA) , and 
the National· Retail,.Merchants ·Association 
(NRMA) had banded. together to impact the 
course ofS. 898 and other communications 
issues .. This group decided· to join Tele~ 
Cause .along with .. the·Association?f.Data 
Processing Service Organizations.:.(AOAPSO) 
and the Independent Data Communications 
Manufacturers Association. (IDCMA). Indi
vidual companies represented, in· addition 

, to'GTE, were Control Data, ITT; Sears, J;C. 

tiveness in the market and the FCC wanting 
and deficient in almost every area of its 
responsibility. 

"This really isn't news. It confirms 
what AT&T would like to deny and reveals 
what's obvious to those who have been lis
tening all along," says Herb Jasper, execu
tive vice president of the Ad Hoc Commit
tee for Competitive Telecommunications 
(ACCT). "It can and will be ignored in the 
Senate. But it's going to have substantial 
influence in the House, where senior mem
bers of the telecommunications subcommit-

GAO would like to postpone 
Computer Inquiry II's March 1 
date when AT&T is allowed to 
enter the dp market. 
tee have been receptive to the information in 
the report. And it's going to be very helpful 
in the long run because it shows the lie of 
those who say the market is competitive. 

"Now it's not just competitors and 
users saying the, separate subsidiary is a 
sham. Now you have an arm of Congress 
saying it after two years of investigation. 
Even those who are pro-AT&T will have to 
be more reasonable. " 

"I'd characterize it as having an air 
of unreality," an AT&T spokesman says. 
"The people who put it together apparently 
don't understand the difference between 
regulation and management. GAO'S propos
als would turn the FCC into engineers, put 
them into the executive suite of AT&T, and 
have them co-manage the business. 

Penney,. Rolm, and Electronic Data Sys~ 
terns (EOS).. . 

While Tele-Cause wasf0rtnedspecifical
lytodeal with S.898, a spokeswoman for 
the coalition would not rule·· out . later . in
volvementinlegislative issues ifaconseri;' 
sus· of the members could· be· reached. 

At the recent TCAconfereIlce in San 
Di~go, Rep. Tim Wirth (P-CoL) said that 
his.· House· communications· subcommittee 
would introduce a separate biIlto update the' 
1934 act.' 'in late fal1." Mostindustl)' ob-

. servers expect. the House bill s(}metime this 
month,with provisions that are more favor
able to anti~AT&T interests than Packwood's 
bilL Most userorganizatioris and someven
dors said they had provided input to Wirth 's 
staff in ad vance. of the· House . legislation • 

How the. differences· in the House arid 
Senate bills . will be resolved remains an 
open question;· But industryob~erv7rs say 
the White Househas given hlghpriority to 
assuring that some legislation .. passes the 
Congress before it adjourns in 1982. In this 
regard,former President. Gerald Ford·· told 
the TCAconference in a keynote addressthat . 
a final bill would be on the President's desk 
before the 1982 summer recess. 



Ramtekquality at jellybean prices. 
Now just $5,995 will get you a Ramtek 6211 Colorgraphic 

Terminal. The 6211 has 640 x 480/512 resolution. Your choice of 
sixteen colors displayed simultaneously from a palette of 64 
and it's TTY and VT-100 compatible. You can plug right into your 
minicomputer or timeshare system. 

Color hard copy? Of course. The 6211 can drive a Ramtek 
4100 Colorgraphic Printer or a color camera that makes 35mm 
slides, 8x10 or 4x5 color prints and allows you to produce 
overhead transparencies. And, since the 6211 uses RS-170 
video, you can even project your pictures over a variety of 
video systems. 

There's software support too: TELL-A-GRAF,TM DISSPLA~ 
PLOT 10~ SAS/GRAPH~ PATRAN™ and DI-3000~M to name a few. 
Plus the 6211 is backed up by Ramtek's worldwide field service 
network and our 10 years of experience in raster scan technology; 

This special $5,995 price is an introductory offer and good 
only until December 31, 1981. Considering how popular jelly
beans are these days, we suggest you call soon. Once you try 
the Ramtek 6211, we think you'll find it, well . .. tasty. 

(408) 988-2211 extension 6000 Ask 
WORLD HEADQUARTERS-2211 Lawson Lane, Santa Clara, CA, 95050 (408) R k 
988-2211, EUROPEAN HEADQUARTERS-Ramtek Europe BV, P.O. Box 67, 
Badhoevedorp 1170 AB, The Netherlands, 31 (0) 2968-5056; Washington, D.C. 
(703) 893-2020; Cleveland, OH (216) 464-4053; Boston, MA (617) 273-4590; 
Metmpo';"n New Yo,', NY (20t) 238-2090; O,'.ndo, FL(305)645-O?0; Up'''te amte 
New York/Canada (716) 425-1742; Los Angeles, CA (714) 979-5351; Dallas, TX 
(214) 422-2200; Chicago, IL (312) 397-2279; Seattle, WA (206) 838-5196; Houston, Our Exp&r-I&nc& Shows 
TX (713) 774-2233; Denver, CO (303) 694-0758. •• • 
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Introducing the first 
family of information 

management tools 
as unlimited as VAX itself. 

Just mention VAXTM architecture and you 
think of virtually unlimited power, versatility, 
ease of use and ability to expand. All of which. 
means higher productivity. . 

Now VAX brings these same high stand
ards to information management. 

Announcing VAX Information Architec
ture, the first truly architectural approach to 
information management software. 

For the first time you get a fully integrated 
set of tools that includes DBMS, record man
agement, screen formatting, a powerful user 
interface, and a Common Data Dictionary that 
makes the whole system easy to use. 

New simplicity for end users. 
For example, no matter what data struc

ture you set up, and no matter what the appli
cation is, the way people use VAX Information 
Architecture is always the same. And always 
simple. 

With our new version of DATATRIEVE, 
you can get the information you need just by 
asking for it. Using simple commands anyone 
can learn. And you can get that information in 
almost any form you want. You can ask for 
graphs, bar charts pr pie charts. Generate up-to
the-minute reports. Even ask "what if" questions. 

And you can get all this information even 
if you're thousands of miles away from the 
data. And even if your terminal is running on a 



-lecture. 
local VAX system. Because VAX Information 
Architecture works with Digital's DECnet™ 
networking software to distribute information 
wherever you need it. 

New flexibility for the system manager." ", 
~"~'~'" 

With VAX Information Architecture ,.:--.. -,,~ ",.~" ... ,;=::'~:""""'''~;:;:::-~''''<V~'''"'''~~~~~~:~§f::7:::,/,·····::: 
you can choose the data structure you want. _0I!VE'( . 
Either file management, using Digital's VAX 
RMS. Or data base management, using 
the new VAX DBMS that's CODASYL
compliant. In fact, you can have both data 
structures on the same system, supporting 
the same application. Which 
gives you total freedom 
in matching the data to 
the application. 

Once you've set up the 
definitions' in the Common 
Data Dictionary, it takes no 
special programming to pro- RMS DBM 
vide the various accessing capa- I'd like to know more about VAX Information Architecture I 
bilities that are built into 0 Please send me I 
DATATRIEVE. For example, literature. Name I 
distributed access is transparent 0 Please have a Sales Title -----------

Representative call. I to the application programmer. Organization ---------

And DATATRIEVE can be My application is: Address II 
called right from the program, so 0 Education City State Zip __ 

there's no user interface to design. 0 Medical Phone I 
" T A V Inf Ar h 0 Laboratory 
Vl'1J\ ormation c itecture 0 Engineering Send to Digital Equipment Corporation, 129 Parker I 

. ·1 bl f " T A V Street, PK3-2/M94, Maynard, MA 01754. Attn: Media 
IS aval a e or any Vl'1J\ system, I 0 Go:remment . Response Manager. Digital Equipment Corporation I 
from the smallest VAX-II I 750 0 Busmess data processmg International, 12 Av. des Morgines, CH-1213, 

I 0 Resale Petit-Laney IGeneva. In Canada: Digital Equipment of I 
to the largest VAX-11/7BO. 0 Other Canada, Ltd. D-ll-l 
Because it's modular, you can add L __________________ J 

capabilities as you need them. Not only the 
capabilities available today, but also those 
we develop in the future. 

VAX Information Architecture. Powerful, 
versatile, easy to use, and easy to expand. 

It's just what you'd expect from VAX. 

We change the way 
the world thinks. 



NEWS INI PERSPECTIVE 
"I don't think it will have any influ

ence in the industry. And 1 would hope it 
wouldn't be influential in Congress. 1 hope 
the senators and representatives are knowl
edgeable enough to see the holes in it. " 

If AT&T wants to lend bullets for 
more shots, the FCC will gladly borrow. 
That body took several hard knocks from 
GAO. But GAO also indicated that given the 
tools-money, staff and authority, three ex
tremely unlikely commodities in today's 
deregulatory environment--the FCC could 
do the job. 

GAO acknowledges that when "a 

firm" -later identified, to no one's shock, 
as Ma Bell----operates simultaneously in 
monopoly and competitive markets, there is 
an incentive to cross-subsidize the competi
tive markets by undercharging for those ser
vices and overcharging .for monopoly ser
vices. The watchdog agency contends that 
the FCC' 'needs to expand its regulatory ap
proach beyond its traditional concern of po
tential abuse by carriers of their monopoly 
power to include ensuring fair competition 
between the established carriers offering 
monopoly. and competitive services and 
new carriers offering only competitive ser-
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vices. " To achieve that goal, GAO recom
mends that Congress amend the Communi
cations Act to direct the FCC to rely on com
petition and the private sector to the maxi
mum extent possible and to allow exemp
tion of carriers which, because of their lim
ited market power, need not be fully regu
lated. 

Other portions of the report examine 
applications of price/earnings regulation, 

"If its recommendations are 
implemented, GAO has taken a. 
giant step forward for the 
benefit of foreign 
governments," ATi T says. 
costing principles and methodologies, de
preciation rate setting, and ensuring fair, 
nondiscriminatory access to local ex
changes. But the heart and soul of GAO'S 

message is its analysis of separate subsidiar
ies as a competitive tool. 

Pursuant to its Computer Inquiry II 
decision, which permits Bell to enter the dp 
market, the FCC ordered AT&T to begin a 
restructuring which would establish a sepa
rate subsidiary, known none too affection
ately as "Baby Bell," to begin those dp 
activities. Computer Inquiry II is scheduled 
to become effective next March 1, but the 
GAO wants to slow down the calendar and 
delay implementation until '·'the commis
sion is fully prepared and equipped to en
sure the efficacy of the separate subsidy as a 
device for promoting competition and pro
tecting against abuse of market power. " 

From GAO'S viewpoint, the pro
posed Baby Bell is not separate and is very 
unequal. 

"We believe that the FCC will have 
to go well beyond the safeguards currently 
provided in Computer II if there is to be any 
assurance of success in encouraging and 
protecting competition in the domestic tele
communications industry," GAO writes. 
"Separate subsidiaries constitute an ac
counting safeguard rather than a definitive 
structural solution to the problem of monop
oly power. They do not represent a quantum 
leap in the FCC's ability to detect cross
subsidization or to mitigate the risk of anti
competitive behavior. 

"Maximal separation stands in 
marked contrast to the limited and, in our 
view, inadequate separation provided for in 
Computer II. Key FCC officials acknowl
edge that the structural separations and con
ditions and competitive safeguards pro
vided for in Computer II are minimal by any 
standard and were formulated as much or 
more with an eye toward what would be 
acceptable to a commission divided on thc 
question of the need for any structural sepa
ration at all, than to what is essential to 
ensure full, fair, and effective competition. 

"The commission has givcn virtual
ly no attention to thc rcsource and organiza
tional requirements implicit in implemcnta-



Now the Radio Shack TRS-80® Model II 
Miaocomputer Can Communicate 
WithmM® 
(And our talk is That's right, a TRS-80 microcomputer from Radio Shack. 

With the software 'capability' to access large mainframes 

cheaper!) , and serve as a complete stand-alone system within your 
department. That's not only practical, it's extremely cost 'effective!' With 
our Reforma IT er@l program (only $249t )· and an additional disk drive, ' 
you can transfer ftIes between the Model II's disk operating system and 
standard IBM diskettes. It organizes data to' conform to the 3741 single
density IBM format andperforms an EBCDIO'ASCIlcharacter conversion 

6t1I( TRS-80.1VlodeIII 

- automatiCally. Our Binary Synchronous Communications 3270 program. 
(only $995t)emulat~s an IBM3270/3271/3275/3277display,station, and is 
fully interactive with IBM remote programs. So your low.;cost Model II can com
municate with IBM Systems 360/370 and 3QSeriescentralprocessingunits, as 
well as any BSC-3270 non-IBM:device. The' TRS~80 Model II can also function 
as a RemotejohEntry (R)'E) terminal-. our Binary Synchronous Communica
tions 3780 program ($995t) provides communications with IBM System 3601 

. 370, 30~Series, 2780/3780terminals,DEC®pDP-11, ·VAX-11 CindotherBSC
equipped devices'. And because· Model II is a complete computer. system,you 
catluse it for other functions.-.· ... withouttyingup your company's mCiinfrcin1e. 

','. That means you can use itwitl1ourANSI~7-4C0130LD~v~lopl11.~nt.$ystetn;Or; 
. . . ' ,<with Clt1yof8urc;~i'hplet~Iirl~ of.: 
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In the world of science, the best selling class of computers is that of 16-bits. 
And in the world of high performance 16-bit computers, our 

ECLIPSE@ S/130, S/140 and S/250 computers are the most popular in science 
and engineering. , 

You see, the people who build their systems and applications around our 
ECLIPSE computers not only recognize a computer with outstanding price/per
formance ratio. They also recognize what the high technology community needs. 

For example, the rich, extensive microprogfammed ECLIPSE 
instruction set that lets programmers approach applications virtually any which 
way they want. 

The large capacity interleaved memory systems that are coupled with 
Error Checking and Correction to make memory access both rapid and reliable. 
(Two attributes not normally associated with each other. ) 

The ECLIPSE family gives you all sorts of choices. If you need speed 
and flexibility, the S/130 has an optional Writable Control Store. If you need 
cost effective, high speed throughput, the S/140 has an optional Burst Multi
plexor Channel. If you need expandability, the S/250 lets you grow to 2 MB 
and add an Integral Array Processor. 

As well as ~ur own fast, efficient, reliable operating system (RDOS). 
Our highly functional, user-frien4Iy, multiprogramming operating system, 
(AOS). And a full"range of computational languages: FORTRAN, BASIC, 
PASCAL, PL/I, DG/L (our systems programming language), and a com
plete set of programmer productivity aids. 

And of course,~the ECLIPSE peripherals.They're all here. Ready to go. 
All of which means there is an ECLIPSE which has everything you need 

for everything you want to do. In medical instrUmentation, process control, 
computer-aided design, automated test equipment, communications or 
what -have-you. 

Of course, all this capability would be for naught were it not for one char
acteristic of all ECLIPSE computers: you can get them up and running in a hurry. 

For more information about ECLIPSE scientific computers write to: 
Data General, C-228, 4400 Computer Drive, Westboro, MA 01580. 
Or better yet, call your local Data General Sales Office. 

And see what all your colleagues (and competitors) have been seeing in 
an ECLIPSE. 

~. Data General 
We take care of our own. 

ECLlPSE® is a registered trademark of Data General Corporation. © Data General Corporation 1981. 
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The difference is more than clear! 
"Perhaps the finest quality 132 column display on the mar
ket today ... " See for yourself. Send for your FREE unre
touched, actual size photo of the TAB 132/15. Place it by 
any other terminal. Compare the non-glare 15 inch screen, 
the crisp, clear 132 characters per line with the large 7" x 
11" dot matrix resolution. Even with just a photograph, 
you'll see the difference ... and more! 

More productivity, more throughput. Give people a 
better tool and they'll produce more-whether they're the 
president, accountant, engineer or order entry clerk. An 
easier to read, easier to use terminal means more effec
tive, error free throughput. 

More data, larger screen. Display data in the same 
132 column format you're used to seeing on your printer. 
Reduce or eliminate slow, expensive printed reports. Break 
away from the old 80 column display limitation. Whether 
you're involved with inquiry, interactive or word processing 
applications, the TAB 132/15 can give you the display flexi
bility you need. 

More operator comfort. Recent European studies sug
gest that poor character quality contributes to operator fa
tigue. The TAB 132/15 has the largest, clearest character 

display on the market plus a host of other ergonomic fea
tures. Given a choice, operators will pick the TAB every 
time. 

More than compatible. ANSI and DEC* VT52*, VT1 00* 
and VT132* compatibility, plus a special TAB mode for 
even more capabilities. All standard. The TAB 132/15 also 
gives you four page memory, 14 function keys, status line 
and English prompts on the screen. With options-like 
printer port and current loop. 

See more, send for your FREE photo print. Whether 
you're an end user, distributor, or a system integrater, you 
should compare the TAB 132/15 before making any buying 
decision on smart terminals. And since nothing beats the 
real thing, we can also arrange for a live demonstration. 
Then, you'll really see the difference. 

Call or write. TAB Products Company, 1451 California 
Avenue, Palo Alto, California 94303, (415) 858-2500. 
'Trademark of the Digital Equipment Corporation 

See UsAt 

urr~) 65 ~~m[@~~~f~111 
Booth No. 1854 

PRODUCTS CO 
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NEWS IN PERSPECTIVE· 
tion and enforcement of the separate subsid
iary regulatory scheme. What is needed is a 
set of structural requirements, conditions, 
and prohibitions which will severely con
strain the finn's ability to act on anticompet
itive incentives and at the sa~e time mini
mize the need for repeated ad hoc regulatory 
determinations and detailed, day-to-day 
regulatory oversight and intervention. " 

The outcome of the debate is as un
certain as passage of the bin in '82. 

"AT&T'S entire history has been 
predatory and anticompetitive," Tym
share's Burton insists. "For years FCC and 
the Congress have tried to control it and 
haven't been able to. It just does what it 
wants. I don't know if this report will help 
change that. " 

"Any control over deregulation will 
hamper the company's perfonnance," the 
AT&T spokesman asserts. "If its recommen
dations are implemented, GAO has taken a 
giant step forward for the benefit of foreign 
governments. " 

"We have turned the comer, and 
this report will help us keep going in that 
direction," ACCT'S Jasper says. "AT&T'S 

influence has peaked, and the momentum is 
going ever so slightly in a pro-competitive 
direction. This report is another indication, 
and we plan to use it heavily in the House. " 

There is one caveat accompanying 
the tumult and the shouting. "When you're 
dealing with a political environment, " one 
source cautions, "it's like walking through 
mush. " 

-Willie Schatz 

SERVICE 

TRY US 
30 DAYS 
FOR FREE 
New t~mesharing company 
stresses low costs, but says it 
is not a no frills operation. 
In the central Los Angeles telephone direc
tory alone there are 33 listings beginning 
with the word budget, starting with Budget 
Appliances and ending with Budget Uni
fonn Rental. 

So maybe it's time for Budget Time
Share, which isn't listed in any phone direc
tory yet but will be soon in 300 major cities. 
The fledgling operation, like its co-named 

. companies, is pushing price. Its stated goal 
is to offer prices as much as 50% lower than 
the competition's. But its initial marketing 
target is not the poor and the struggling, but 
rather the wealthy 1,000 largest companies 
in the country. 

Budget Time-Share was started and 

CIRCLE 88 ON READER CARD 

USERS OF DG MV8000, 
DEC 11170, PDP~11 VAX, 

PRIME 750, HP3000 
What are you going to do about 
power conditioning? 
Your mini-computer needs power conditioning

but what solution are you going to 
buy? A costly and finicky UPS or an 
expensive (and often ineffective) 

transformer/regulator? 
There's a better choice-the effective and 

affordable ATLAS MPC Mini Power 
Conditioner.* The ATLAS MPC uses the super
iorpower conditioning of a motorgenerator to 
provide 100% clean computer grade power free 
from flickers. transients. brownouts. instanta
neous sags and surges, under and over voltage 
conditions. 

And only the ATLAS MPC offers compact siz
ing. computer grade ground. a handsome sound
proof cabinet. fastest delivery. and the lowest 
cost! That's why ATLAS is the industry leader in 
rotary power systems. 

Call or write for ATLAS MPC literature and 
application information. 

*MPC Mini Power Conditioner available 10 to 18KVA. Larger Power 
Conditioners available to 500KVA. 

ATJLASENERGY 9457 Rush Street 

SYSTEMS EI Monte,CA 91733 
I I (213) 575-0755 

aRCLE890N READER CARD 
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NEWS IN PERSPECTIVE 
is owned by Infocomsci, a New York City
based marketing consulting firm which spe
cializes in management information sys
tems (MIS) dealing primarily with large 
corporate clients, many of them financial 
companies. 

"We helped develop Citibank's 
credit card database. We designed a lot of 
huge databases," says Andrew G. Rev, 
who left the parent company to become vice 
president of Budget. "We took a look at 
what some of our clients were paying time
sharing companies. The charges bore little 
relationship to real costs. " 

Infocomsci, he says; decided. it 
could couple its 1\IIS expertise with time
sharing and offer more reasonable costs. 
"We're getting in at the right time," he 
claims. "The others have done the ground
work. They've made big investments in 
hardware and software that we won't have 
to make. " 

The costs of operating a timesharing 
company have been steadily dropping as 
hardware costs drop and more and more 

The company will offer each 
client a technical support 
specialist. 

packaged software becomes available. 
"And the drops haven't been passed on to 
the customers," Rev contends. 

He agrees that many of his competi
tors have to pay "the cost offailure," those 
costs for developing software which never 
quite works, and to spread out costs of de~ 
veloping software which might be used by 
only 15 people. 

Rev says most of today's large time- . 
sharing companies are offshoots of major 
aerospace companies "where a different 
philosophy of priCing rfrom the commercial 
world] prevailed. They were used to cost 
plus fixed fee, to passing on development 
costs not directly related to services offered. 
Customers accepted what they considered 
to be the going rates .. , 

Now, he says, "we have a more 
sophisticated remote timesharing market. 
Users are not unsophisticated hicks any
more. Inflation has made users cost con
scious and they know exactly what they 
want. 

"What users are really looking to 
timeshare today is, number one, software. 
We intend to offer more software products 
than other companies. " But they don't plan 
to develop it themselves. "We '11 only offer 
tried and proven, widely used, brand name 
software. " 

But, he emphasizes, what Budget is 
offering is not a no frills proposition. ·'Any
one can benefit from our pricing and ser
vices," he says. "Companies presently 
spending between $5,000 and $10,000 per 
month on timesharing should be able to cut 
expenses in half and receive the ultimate in 
database, statistical, and MIS service. " 

102 DATAMATION 

Rev claims pricing plays an impor
tant role in his company's marketing philos
ophy but adds, "It is not the only advantage 
being aggressively marketed. " He says the 
company will offer each client a technical 
support specialist in areas such as account
ing, banking, finance, marketing, person
nel, sales tracking and forecasting, statis
tics, strategic planning, manufacturing, and 
engineering. 

Budget's m:-.t shop is located in Ma
rina Del Rey, Calif., and is connected na
tionally to its market cities via leased tele
phone lines, Tymnet, and Telenet. 

Decision to offer the services was 
made by Infocomsci more than a year ago, 
and the service has been offered on a test 
basis (n Los Angeles and New York for a 
little more than a year. Average response 
time has been under two seconds and up 
time is 99%, says Rev. 

In inaugurating its nationwide ser
vice, Budget is adopting at least .one tech
nique which' is probably shared by more 
consumer-oriented firms with the same 
name-the free 30-day test. Rev says 
"qualified" customers can sign up for a 
free, no-obligation test trial of the system 
for up to 30 days. 

Rev fully expects to double his com
pany's market share this year. Since the 
company is starting from a test base, it now 
has a small share of a very large market. 

The most recent survey of software 
and services companies done by 'Input, an 
independent research firm, for the Associ
ation of Data Processing Service Organiza
tions (AOAPSO) put annual revenues at $14.9 
billion. (This figure included for the first 
time revenues of hardware manufacturers 
from software or services.) 

Inp!Jt said industry growth rate was 
at 21 % in 1980, and predicted it would grow 
at a good pace for the next five years to total 
some $35 billion by 1985. 

Rev says he expects his company's 
customer base to grow by at least 30% over 
the next three years. And he said its dp 
facilities can accommodate this. 

Rev stresses that his is not a pioneer
ing company in a technical sense. "Market
ing is the name of the game now [in time
sharing] .. , But he looks to the spread of 
timesharing even to private homes. 

Frallk Lautenberg, chairman of the 
board of Automatic Data Processing Inc., 
once told an ADAPSO meeting: "Beyond 
businesses there are 77 million households 
in the U.S .. alone. If only 10% of these 
households employed some form of com
puting service, we could opeQ a market of 
nearly 8 million new clients, assuming only 
one user per household. " 

Rev likes this thought. It brings him 
back to the subject of software and ease of 
use. He compares current times and the 
shortage of programmers to the '40s, when 
it was said that keeping up with the increas
ing need for telephone operators would 

mean every man, woman, and child would 
have to become a telephone operator. 
"That's happened." He believes the time 
will come when "every man, woman, and 
child will bec'ome a programmer. " 

For Budget Time-Share, this would 
undoubtedly mean new marketing strate
gies. And maybe even family rates. 

-Edith Myers 

PERFORMANCE MONITORS 

ALL IT 
TOOK WAS 
A DRUM 
The addition of one solid 
state drum increased an Am
dahl cpu's utilization by 35%. 
When Bob Nelson.became manager of sys
tems programming at System Development 
Corp., Santa Monica, Calif., he determined 
that the systems group's cpu was only get
ting 60o/~ utilization. He didn't know why. 

He knows now and has, with the 
simple addition of one solid state drum-a 
Storage Technology Corp. 4305-in
creased utilization by 35%. 

. The cpu in question is an Amdahl 
V7 operating under MVS with 80 billion 
bytes of peripheral storage. 

Nelson diagnosed the problem with 
performance monitoring. After studying the 
system for about a month, he installed an 
Omegamon software performance monitor 
from Candle Corp., Los Angeles. 

"I was able to see the intricacies of 
how tasks and resources were interacting in 
the machine while it was actually running, " 
said Nelson. "I could see how various phe-

BOB NELSON installed an Omegamon 
software performance monitor from 
Candle Corp. to diagnose the problem. 



Do you know 
whereDBMSs 
will be in 1985? 

eGA, the leader in software for 
information storage and comll1uni
cation, invites you to a free seminar 
on "DBMS in the '80s." The semi
nar will discuss: 

... would you like'to 
go toa Free Seminar 
and find out? 

• The major challenges confronting 
data processing executives in the 
1980s. 

• How eGA's Model204DBMS-the 
most advanced DBMS available-is 
being used by America's leading 
corporations to meet these 
challenges. 

• How GGA's Distributed Model 204 
DBMS, the world's first general
purpose distributed DBMS, will tie 
together databases residing on dif
ferent machines and make the 
location of data transparent to the 
user. 

o How eGA:s VIEW System uses 
graphic interfaces to provide the 
user with "keyboard-free" interac
tion for Model 204 databases. 

Free Seminars will be offered on 
the following schedule. 

To reserve your space at the free 
seminar, call Theresa Pinheiro at, 
617-491-7400. 
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NEWS IN PERSPECTIVE 
nomena would. start to ripple through the 
machine, and what I needed to do to rectify 
bottlenecks. " 

By watching the interactions be
tween various types of work, he said, he 
could see that Tsousers (timesharing users, 
primarily program development people) 
were adversely impacting both' batch and 
on-line production and that there were prob
lems with paging. 

The big problem was in usage of 
memory. "TSO users were just thrashing in 
and out. Too much time was spent moving 
stuff in and out of memory which left too 
little time for processing wha(was going in . 
and out. And local paging was causing se
vere queue problems. The machine was 
waiting on the paging subsystem and it 
couldn't do any work. " 

Nelson elected to add the 4305 to the 
system and, with it, 22 megabytes of fast 
auxiliary storage "because solid state 
drums are head and shoulders above disk in 
performance. It [the drum] greatly reduced 
in and out time. We achieved a net gain in 
system throughput at a very low incremental 
cost. Now our prime shift utilization is run
ning consistently in the high 90s. " 

Is he continuing to monitor? Yes, 
said Nelson. ''There are continuing prob
lems. No installation is going to remain 
static for very long. " 

-Edith Myers 

POll CYMAKI NG 

SOFTWARE 
ISSUES 
AIRED 
The Commission on Software 
Issues in the '80s has 
released the first set of 
reports on "problems of the 
software revolution." 
Report by report, the Commission on Soft
ware Issues in the '80s is laying a founda
tion for exploring what it describes as "is
sues for the new era in computers and infor
mation. " 

The group, established last Decem
ber to "present critical and objective reports 
airing the social, economic, technical, and 
legal issues arising from the development, 
distribution, and use of computer software 
during the coming decade, " presented three 
reports and received public input and criti
cism on them during its first symposium last 
month in Washington. . 

The reports by task forces on soft-

ware standards, taxation, and education and 
training of software professionals (the 
fourth task force, on software protection, 
failed to meet the deadline) are designed to 
provide reference points for industry, legis
lative, consumer, and other representatives 
concerned with what the commission calls 
"problems of the software revolution. " 

"The easy availability of computer 
hardware to virtually everyone who has a 
business problem or personal interest in 
computing is creating a growing demand for 
sophisticated, high-quality software which 
will be used by an increasingly unsophisti
cated user base," James Porter, vice presi
dent of business operations at Informatics, 
told the attendees. "This user base, for the 
most part, will no longer even consider the 
possibility of 'making' this software, thus 
putting. to final rest the tendency for data 
processors of the past to worry with 'make 
or buy' economics. 

"With today's contingent of over 
500,000 programmers attacking a backlog 
of an estimated 10 million programs, it is 
discouraging to think' that our universities 
are putting out only 8,000 to 9,000 comput
er science graduates per year. The effort of 
the software commission should be placed 
on encouraging our universities to train de
sign engineers to accurately specify a de
tailed blueprint for a programmer to follow 
in constructing a software product. Sadly, 
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New Electrosensitive 
Paper with a whiter finish 

for higher quality print 
contrast Arid 

its delivered fast. 
Dennison's new Electrosensitive Paper comes with a whiter,less metallic 

matte finish. Arid because Dennison always has an standard printer and calculator 
sizes in stock, you get this paper fast. . 

The paper offers consistent print quality-excellent, pennanent print contrast
which makes for easier reading, and sharper reproductions from office copiers. And it 
eliminates head fouling, so your printer actually can operate unattended. 

Dennison Electrosensitive Paper meets· your day-in, day-out requirements. But we can 
also engineer it for your special-application needs:. ticketing, pressure sensitive labels, 
bar coding, imprinting, perforating, any sizes. Prices? Competitive in every roll size. ' 

Tty a roll free. H you haven't used Dennison Electrosensitive Paper, why not 
try a rolf on us? Simply write the name and model number of your non-impact printer 

on your letterhead or business card, 
then mail it to Dennison Manu

facturing Co., Technical Papers 
Division, 300 Howard St., 

Framingham, MA 01701. 
617-879-0511. Att: Tom 

O'Hearn, Manager/Printer 
Products. We'll send you 

I a free roll. Fast. 
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NEWS IN PERSPECTIVE 
our universities are not only falling behind 
in production of graduates in a critical area 
but are still too oriented to teaching numeri
cal analysis and compiler design instead of 
how to provide quality design engineering 
for solving a business application problem. 

"This is a crucial shortcoming in a 
critical time of change and opportunity to 
control the future directions and success of 
the software industry, " Porter concluded. 

The taxation task force undertook a 
lengthy, legalistic examination of the con
fusing and often contradictory federal and 
state tax treatments of software- and pro
grams. The members analyzed investment 
tax credit, depreciation, sales and use taxes, 
major regulatory trends, and judicial trends. 

"The taxpayer faces problems in the 
inconsistent federal and state tax treat-' 
ment," the report stated. "The computer 
software purchaser will find himself or her
self in the anomalous position of being re
quired to pay a state sales tax because the 
software is tangible yet unable to take feder
al investment tax credit because it is intangi
ble. Clearly, this conundrum bothers state 
and federal tax authorities hardly at all be
cause it means money in the treasury. 

"Obviously uniform sales tax treat
ment of computer software would be prefer
able to the patchwork of state laws and regu
lations which now exist. -Such treatment 
should take into account both the business 
and technical realities of computer software 
as well as state needs for revenue. The time 
to begin the process is now. " 

Although the software protection 
task force blew its deadline, Ralph Wert
heimer, general manager of the general dis
tribution division of Data General, shared a 
few thoughts with the attendees. 

"Software is a large and increasing
ly important asset and money generator for 
the corporation," he said. "The corpora
tion wants to protect this software. The way 
to provide maximum protection is to keep 
the software absolutely secret. " 

Those devices are patents, copy
rights, trade secrets, and trademarks. In ad
dition, almost all vendors use program li
cense agreements-specific terms and con
ditions regarding use of the software. 

The task force on standards conclud
ed that users were out, manufacturers and 
suppliers in. "The role and importance of 
software in our future depend on the quality 
and quantity of participation by Users in the 
software standards-making process. For ex
ample, users want to avoid enormous con
version costs often required by a revised and 
improved standard. But it seems unreason
able to adhere forever to an outdated stan
dard to avoid conversion costs." He en
couraged users to get involved in the stan
dards-making process at the initial stages of 
any proposal, rather than wait to contest 
what's already been decided in a time-con
su-ming and costly process. 

-Willie Schatz 
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BENCHMARKS 

ILLlAC: The plug has been pulled-on the 
. Illiac IV parallel processor at NASA'S Ames 
Research Center, Moffett Field, Calif. The 
aged mainframe consisted of 64 processing 
elements and a single control unit to per
form the instruction decoding and program 
control. It was said to have had an effective 
processing speed of more than 150 million 
operations per second, but 'more typically 
ran at about a third of that. Conceived in the 
early 1960s at the University of Illinois, the 
unique computer was nurtured by the Ad
vanced Research Projects Agency of the 
000. It contracted Burroughs Corp. in '67 
to design, develop, and manufacture the 
machine, and in 1970 reached an agreement 
with NASA to install the new computer at 
Ames. Delivery in '72 was followed by the 
completion of acceptance tests in early '73 
at the California facility, after an expendi-. 
ture of more than $30 million. It is being 
replaced by a Cray-l. 

TRADE CENTER: In case you thought 
four days· at the NCC was too much to han
dle, check this out. A year-round computer 
show is to take place at a computer industry 
trade facility being built in Dallas. Designed 
to bring oems and systems houses together 
with manufacturers on a continuous basis, 
the 535,000 sq. ft. building will offer sellers 
permanent, leased showrooms. Five floors 
of product displays and a ground-level exhi
bition floor are to be ready by 1983, accord
ing to builders Leggat McCall & Werner, a 
Boston real estate firm. The project is cost
ing $60 million and has been designed after 
similar trade facilities in Europe, according 
to a spokesman. 

CONSOLIDATION: Microdata Corp., 
Newport Beach, Calif., minimaker, has 
corisolidated'its domestic and international 
operations and has promoted Gary E. Liebl, 
formerly president of Microdata Interna
tional, to president of the combined opera
tion. Donald W. Fuller remains chairman 
and chief executive officer. Al Cosentino, 
former president of Microdata Domestic, is 
now senior vice president, U. S. Oper
ations, responsible for manufacturing and 
engineering. Carl Jeramais, formerly group 
vice president, sales and marketing, is now 
vice president, U.S. Sales. Gerry Fleming 
is new vice president, marketing for -the 
overall operation. Jeramais and Fleming 
will be reporting to a new senior vice presi
dent who had not yet been named in early 
October. 

THIRD LIFE: "We want the world to 
know we're alive and- well and still very 
much in the disk drive business, " said Rich
ard Brechtlein, director, product marketing 
for Century Data Systems. Brechtlein 
joined Century Data in its first life as an 
independent company and left it during its 

second, as a part of California Computer 
Products. He has returned to Century in its 
third life as a Xerox company after a stint 
selling tape backup products for Archive 
where, in selling disk backup, "everyone I 
talked to about Century didn't think they 
were still in business. They thought we'd 
been absorbed into Xerox. Xerox accounts 
for less than 10% of our business. We still 
sell 90% oem." Century will be trying to 
prove it's alive and well Nov. 18-20 -at 
Comdex in Las Vegas, where it will intro
duce an advanced series of Marksman Win
chester disk drives and a disk/tape formatter 
allowing direct, plug-compatible backup 
via an auxiliary peripheral port which sup
ports the Archive Sidewinder, Cipher Quar
terback, and DEI Streamer 14 in. streaming 
tape models. 

NETWORKING: The idea of local 
networking has been a hot topic since last 
year when Xerox formally introduced its 
Ethernet concept along with support from 
Intel and Digital Equipment. Many other 
firms, some startups, 'are in the same arena, 
and further joint efforts are' expected to 
emerge as demand and technology develop. 
The latest tie-in is an investment by cable 
television equipment leader General Instru
ment in Sytek, Inc., a privately held Sunny
vale, Calif., datacom company. GI has the 
VLSI and broadband equipment manufactur
ing experience, and Sytek has data network
ing expertise tn-at will combine to help each 
get a piece of the local networking market, 
which GI expects will grow about 35% to 
40% a year for the next five years. Over 
time, GI will increase its ownership in Sytek 
to 51 %, providing capital needed for ex
pected growth. Unlike Ethernet, which uses 
baseband broadcasting techniques, Sytek's 
networks use a broadband scheme that pro
vides 120 channels of 128K byte capacity 
for a total of 14 megabytes per second 
throughput. 

FRENCH CONNECTION: Roy Bright, 
managing dir~ctor of Inteimatique, the pro
motional arm for the French telecommuni
cations administration, urged independent 
telephone companies to get into home infor
mation services. He suggested -that the 
French Teletel videotex and electronic di
rectory offer the best trade-offs in terms of 
cost. 

His recommendations were made at 
Intel Expo '81 in Los Angeles, a conference 
and exhibition sponsored by the U. S. lIide
pendent Telephone Assn. Bright said his 
group is already working with Continental 
Telephone Corp. on a home transaction sys
tem it will test beginning next spring. Bright 
would also like to see advertising agencies 
brought into electronic directory offerings. 
He talks of a "quaternity" of such offer
ings-the information providers, the com
munications utilities, the users, and the ad
vertising agencies. * 



VGR 4000, Honeywell's new and advanced 
video graphic recorder, provides fast. crisp, 8Y2 x II" 
hard copies on dry silver paper from most CRT's 
and other video sources. 

White-on-black or black-on-white images 
are as simple as flipping a switch. With options, 
images can be produced having up to 16 shades 
of grey or even more. 

An innovative processing technique 
eliminates the need for large heated platens. This 
allows the recorder to run cool. consuming very 
little energy. , 

The VGR 4000 is the only recorder on the 
market available with a self-contained test-pattern 
generator providing a choice of formats for proper 
copy verification. 

Rugged, yet cleanly designed for easy 

operation, the compact VGR' 4000 can be used on 
a desk top or rack-mounted, taking up only T' of 
front panel space. " 

Honeywell's VGR,4000 is the latest advance 
in video-input hard-copy reproduction systems, 

, built by the people with the most fiber-optic CRT 
recorder experience in the field. 

To get the whole story on the VGR 4000 and 
how it can meet your needs, call Durke 
Johnson at 303/773-4700. Or wr~te Honeywell 
Test Instruments Division, Box 5227, 
Denver, Colorado 80.217. 

WE'll SHOW YOlUJ i BEiTlER WAY.' 

Honeywe~g 
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. Until now, the biggest library of 32-bit computer software on the opposite page. 
computer software in the business was only SOME VERY SIGNIFICANT 
available on our biggest information sys- SOFTWARE. 
tern. The ECLIPSE MV/BOOOTM system. The ECLIPSE MV/6000 computer 

Which meant that anyone who comes with all the systems resource man-
needed anything less than our ECLIPSE agement, communications, data manage-
MV/BOOO system had .to ment, transaction processing, 
settle for a computer wIth I~IN'G application development lan-
a lot less. THE ECUPSE MV'6000 guages, and productivity 

So we have come, 'I ~ • aids you need. Including 
up with the ECLIPSE a COBOL program 
MV/6000™ sys- . generator, applica-
tern you see here. tion-transparent 

THE X.25 networking 
HOTTEST plus SNA, CO-

MID-RANGE DASYL-based 
32-BIT DBMS and inter-

SYSTEM YOU 
CAN GET. 

The ECLIPSE 
MV/6000 com
puter is very much 
a part of the 
ECLIPSEMV/ 
F amilyTM line. It 
supports up to 64 
users-depending 
upon the applica
tion-and 2.5 
gigabytes of on
line storage. It has , 
a host of advanced relia
bility and maintainability features, 
a true 32-bit architecture, 4.3-:-gigabyte 
logical address space and multiple hard
ware accelerators: system cache, instruction 
cache, ,instruction prefetching and multi
level pipelining. And a double precision 
Whetstone measure of 400. 

And it runs every bit of the 32-bit 

active query. 
All of which 

means you can not 
only get the highest 
performance mid
range 32-bit infor
mation system in the 
business. You can 
also get it to do 
whatever you want 
it to do in a hurry. 

For more infor
mation about the 

MV/6000 system, 
write Dept. P-l, Data 

General, 4400 Com
puter Drive, Westboro, 

Massachusetts 0 15BO. 
It's like the information 

you would get about our ECLIPSE 
MV/BOOO computer. 

But unlike all this software, your in
formation will not come in a smaller box. 

~. DataGeneral 
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The inside story of the Boston-area computer 
companies as told by oile of th~country's lead-
ing computer writers. . .< 

ROUTE 128: 
BOSTON'S HOTBED 
OFTECHN 



by W. David Gardner, 
Route 128 served as a safety-valve release for 
metropolitan Boston when it was built in the 
early 1950s. The highway was at first widely 
opposed by many Boston Yankees, whose 
New England mentality has traditionally been 

. suspicious of change. It was even nicknamed 
. 'The Autobahn," after Hitler's Autobahns 

:2 (automobile expressways), Inanyoj'which 
~ went nowhere except to Czechoslovakia. 
(5 For a while, 128 went nowhere too. 
~ But gradually electronics and computer com
~ panies took root along the highway, and em- _ 
G ployees who had been bottled up in the sur~ 
~ rounding cities settled along the suburban 
m road. These new companies--.:....armed with 
6 significant venture capital, staffed by inllova
~ tive technical people, and headed by aggres
g: sive entrepreneurs--planted the seeds of a 
~ dynamic new industry, one which has been 
;! s inning off new enterprises ever since. 

The Boston computer industry had it~begin;. 
nings where many things of importance get 
their start in Boston-at Harvard. In this par
ticular instance, in 1952, seven bright young 
Harvard Business School'students prepared a 
report on what they called "The Giant 
Brain. " 

The students predicted that the new 
"Giant Brain "~then just beginning to be 
known by its othername, computer~would 
one day handle business and office routines. 
Moreover, they predicted-that,it would even
tually carry a price tag of between $50,000 
and $100 ,OOO-an amount thought at the time 
to be absurdly low. 

The report, which was made public, 
was promptly forgotten by the companies that 
then counted in the fledgling computer indus
try-IBM, which was dedicated to building 
tabulating machines, and Remington Rand,_ 
which had just built the world's first commer
cial computer for more than $1 million~ 

There was, however, on<;! man who 
had learned a great deal from the Harvard 
students' report. He was their teacher, Profes
sor Georges Doriot. "The General" -as he 
liked to be called-had been teaching at the 
business school for many years and on -the 
side running a venture' capital investment 
company called American Research' and De-. 
velopment Corp . 

A few years passed, and one day a pair 
of engineers from the Massachusetts Institute 
of Technology (MiT) approached Doriot with 
the idea for a company. The venture capitalist 
liked what he saw and for $70,000 Doriot's 
AR&D picked up 78% ownership in the startup 
company" called Digital Equipment Corp. 
(DEC). The rest, as they say, is history. 

"We did everything ourselves," re
calls DEC'S founder and president, Kenneth 
H. Olsen. "We cleaned the johns and swept 
the floors. We did the photography in my 

_ basement; we made our printed circuit Qoards 



with real silk on wooden frames-and etched 
them in aquarium tanks. Since I was the clos
est thing we had to a toolmaker, I made the 
tools. Every now and then, while hardening 
some tools, I'd leave them to answer the 
phone, only to come back and find the tools 
burned. We learned a lot about all aspects of 
business. " 

They learned their business very well 
indeed. Over the years, DEC boomed ahead in 
the dp industry, and will log well over $3 
billion in sales this year-enough to capture 
the number one spot in the minicomputer 
market and to place the firm solidly in the 
number two position behind IBM in the indus
try as a whole. For many years now, DEC has 
been based in an old mill in Maynard, Mass. 
Today the firm employs more than 60,000 
persons worldwide. 

Olsen is still president and still has his 
Yankee hair shirt ways, driving Pintos and 
Datsuns (although since he joined the board 
of directors of the Ford Motor Co. he seems to 
have settled permanently on a Ford)~ A shy 
and modest mim with a slightly rumpled engi
neer's look, he seems genuinely embarrassed 
about his net worth, which was recently re
ported to be more than $100 million, repre
senting his 6% ownership of DEC. His em
ployees call him "Ken," but the Clark Kent 
exterior doesn't really fool anyone. Olsen is a 
fierce competitor, carries a staggering work 
load, and has flown his own plane for years. 

Like many of the computer companies 
that grew up around Routes 128 and 495, 
Boston's circumferential highways, DEC had 
close ties to academia from its start and has 
kept them. Besides General Doriot, who is 
still on DEC'S board, many members of DEC's 
present top management team once worked at 
MIT-usually with Olsen. 

One early DEC director was MIT Pro
fessor Jay Forrester, Olsen's boss at MIT, who 
has gone on to gain new fame as a futurist. 
Forrester had been the leader of MIT'S Project 
Whirlwind, a computer project initiated in 
1944 to build an aircraft simulator. Some
where along the way, however, the aircraft 
simulator got lost, and nine years later the 
high-speed digital computer Whirlwind 
emerged. But perhaps the most significant 
contribution of the project was the training of 
the first generation of computer scientists and 
technicians in the Boston area, Olsen being a 
premier example. 

The work of Forrester and Olsen has 
another interesting twist. At MIT in the 1950s, 
the two men worked with IBM on a computer 
for the Air Force, and later IBM paid hand
somely for their computer memory patents. 
Forrester, in fact, collected more than $1 mil
lion for the work. Of course, at the time, IBM 
had no inkling that it was subsidizing the 
directors of a company that would one day 
become its biggest competitor. 
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NOT ALL SUCCESS STORIES 
Everyone remembers the colossal success 
stories-like DEC and Wang Labs-but the 
128 area produced some colossal busts, too. 
Certainly the most interesting of these was 
Viatron Computer Systems Corp., whose 
brief corporate life a decade ago reads like a 
scenario for a Marx Brothers movie rather 
than a corporate case study to be examined 
by graduate business school students. 

Viatron had all the proper ingredi
ents for success, or so it seemed. There was 
initial private financial backing from mem
bers of a prestigious Wall Street firm. There 
was the obligatory Harvard Business School 
professor in the person of Professor Pearson 
Hunt, one of the nation's leading authorities 
on corporate finance. There wasan exciting 
business plan. But, most important of all, 
there was Viatron's president, Dr. Edward 
Bennett, a charismatic psychologist whose 
restless genius captured the minds-and 
many dollars-{)f the computing world for a 
year or two. 

"By 1972, we plan to have deliv
ered more digital machines than have pre
viously been installed by all computer mak
ers," said Dr. Bennett in 1969, not long 
after he left the federal government's think 
tank, Mitre Corp., to found Viatron. The 
country's leading semiconductor manufac
turers took Viatron seriously as did IBM, 
which watched the company closely. 

Viatron quickly built its work force 
to 1,200 employees, went ahead with its 
plan to make an exciting computer system 
that it offered to customers for the unbeliev
ably low price of $39 a month, and raised 
$40 million from the public. The company's 
stock soared to $60 a share. But, Viatron 
had a rapacious appetite for capital, as 
might be expected of a firm that was plan
ning to ship more computers than any other 
firm in the world. 

"The question/' said Dr. Bennett, 
"was always whether you could get financ
ing. And, as soon as you did get financing, 
then the question was whether you could get 
it again." 

Viatron couldn't get financing 
again. In the early 1970s the Wall Street 
well went dry, not only for Viatron, but for 
many other firms. 

Viatron had other problems. The 
company changed its business plan at a diz
zying pace. It had three marketing heads in 
three months. There were production prob
lems and delivery of equipment was de-

DR. WANG 
ENTERS 
SCENE 

Another Boston scientist 
IBM paid lavishly for his 
computer memory patents 
was a Harvard phD named 

An Wang. Dr. Wang had come from a hum
ble background in Mainland China-he once 
told an interviewer that his family's wealth 
totaled around $100. At the conclusion of 
World War II, he left China forever, armed 
with an undergraduate degree and a scholar
ship to Harvard. When he finished his gradu
ate studies, he got a job at the school's famed 

layed. Some of the "equipment didn't work. 
Equipment prices were increased. And, the 
unkindest cut of all, the company's stock 
plunged. 

It all ended, more or less, with the 
famous "living room putsch." At a Viatron 
board of directors meeting in Dr. Bennett's 
house, he was fired in his own living room. 
His wife had prepared a hearty dinner for the 
directors, but under the circumstances it 
was never served. It didn't make much dif
ference anyway-nothing could save Via
tron, and the company went into bankruptcy 
and subsequently down the drain. 

Today, Dr. Bennett looks like a 
prophet of almost biblical proportions. Via
tron pushed the semiconductor companies 
to use more efficient modern computer 
memories. The Viatron approach of small 
computers scattered about has caught on in 
recent years'and has become the computing 
rage now called distributed data processing. 
Dr. Bennett worried about Japan's move 
into computing ("I saw Viatron as the prin
cipaUorce that the Japanese would have to 
move against") at a time when the rest of 
the computer industry viewed the Japanese 
as capable of producing little more than 
plastic toys. Today, the Japanese move into 
computing in America is very real indeed. 
Ironically, Nippon Electric Company's NEe 
Information Systems' U.S. headquarters is 
located in suburban Lexington, where Dr. 
Bennett maintains a small office. 

In the last analysis, it was Dr. Ben
nett who wrote Viatron's epitaph: "You can 
start small and you can stay small and you 
can die small; or you can start big and you 
can grow bigger and you can die a little 
bigger than you would have otherwise." 

Viatron died big. 
But Viatron was outdone by another 

Boston company called Foto-Mem, which 
liked to bill itself as "one of the nation's 
most progressive computer oriented firms" 
and which had generated so much investor 
excitement that there was nearly a riot at the 
Boston bank handling the company's first 
public stock offering. Foto-Mem was the 
flagship company of a Boston venture cap
italist named David' A. Freedman, who 
drummed up financing for some 80 compa-
nies. 

As presented by its president, Albert 
Eng,Foto~Mem was an exciting company 
with a seemingly endless string of products. 
The company received a great amount of 

Harvard Computation Laboratory. There his 
work in computer memories garnered more 
than $400,000 in preinflation dollars from 
IBM. 

With this grubstake, Wang decided to 
establish his own company in Boston ',n 1951. 
"I didn't need outside help, " Dr. Wang once 
said of his company's early days. "I started 
by hiring a part-time college student. I dou
bled my sales every year, but because I started 
so small, it took me several years to get big. " 
The firm grew so slowly, in fact, that 12 years 



publicity for a system called RISAR it was 
developing for the New York Times' auto
mated information bank. Foto-Mem main
tained that it had achieved a technological 
breakthrough which "opened an $8 billion 
market potential" for its products. Exactly 
what those products were was never learned 
because few of them made it to the market
place. One that did was the system for the 
New York Times. One day it blew up at the 
newspaper, and it was thrown out for good. 
However, Foto-Mem stock worked very 
well-it went up and up and up. 

Then the stock started coming 
down, and when it hit earth it wasn't just 
widows and orphans who lost their shirts, 
but missionaries, too. It seemed that a 
Catholic priest-stockbroker named Rene 
Sauve had approached various Catholic in
stitutions around the country and in Canada 
and convinced them' to acquire equity in 
Foto-Mem and in various other Boston 
startup computer companies that also 
proved to be financially shaky. 

In due time, Foto-Mem went into 
bankruptcy proceedings. By then, three 
Catholic religious orders and the Diocese of 
Reno, Nev., were on the brink of insolven
cy ,too. They were saved from going over 
the financial edge only by the intervention 
of other Catholic institutions. The Vatican 
even made a contribution. 

Like most other Boston computer 
companies that went aground on financial 
rocks, Foto-Mem's affairs were taken over 
by the bankruptcy bar-attorneys who spe
cialize in bankruptcy work-and the com
pany and its employees gradually faded 
away. To the bitter end it was difficult for 
outsiders to determine precisely what it was 
that Foto-Mem had set out to build. 

Foto-Mem and Viatron are just two 
examples of the scores of startup companies 
that went broke in the Boston area. But the 
very big established electronics and com
puter companies haven't fared particularly 
well in Boston either. RCA's computer op
eration had, just moved its headquarters 
from New Jersey to Marlboro, Mass., when 
it died a violent death, guillotined by RCA'S 
New York corporate directors, who didn't 
understand the computer business. RCA'S 
write-off was nearly $500 million-a figure 
that qualifies RCA for a place in the Guinness 
Book of World Records for producing 
America's biggest business disaster. 

But RCA'S computer operation 

later, Wang Laboratories (by then located'in 
Lowell, Mass., north of Boston) had just 30 
employees. 

Dr. Wang has a precise and careful 
mind-indicative of his Harvard degree in 
applied physics and engineering-but if he 
had a grand design for his company, it would 
look like a crazy quilt. For Wang Labs has 
had one of the strangest product backgrounds 
in the history of the computer industry. The 
company initially specialized in memory de
vices, then moved into digital instrumenta-

wasn't exactly a Boston company, so new 
was its move to its headquarters building in 
suburban Marlboro. Digital Equipment 
took over RCA'S headquarters building, its 
long-haired and casually dressed engineers 
and programmers looking strangely out of 
place in the futuristic and modem building 
that had been built for the button-down RCA 
employees. 

The Boston area also could boast 
that it spawned the only Military Academy 
spin-off. Inforex Inc., a data entry firm that 
specialized in replacing IBM keypunches, 
was founded in 1969 by a group whose 
members were graduates of the Military 
Academy at West Point and the Naval 
Academy at Annapolis. Jokes were rife 
about'directors' meetings resembling mili
tary formations, since the directors packed 
the board and executive staff with their mili
tary cronies. Inforex was one of the hottest 
companies in the computer industry for a 
few years, making its own minicomputer 
and tape and disk drives at a period in the 
early 1970s when those technologies were 
just emerging and it was still extremely dif
ficult to make such gear. 

The ,two top operating officers at 
Inforex, president Thomas Horgan and mar
keting vice president Bruce Elmblad, were 
West Point graduates, as was Gerald Lodge, 
a venture capitalist on the directors' board. 
The other venture capitalist on the board, 
David Dunn, was an ex-marine who was 
graduated from the Naval Academy, Later, 
when Inforex began having problems in the 
mid-1970s, it turned to Timothy Cronin to 
take over the reins. Cronin was, of course, a 
West Point graduate. Cronin named still 
more former West Pointers to the board. 

In the end, having all that military 
brass did no good. The company struggled, 
and in February of 1979 things even looked 
good. Cronin announced: "We're moving 
into 1979 stronger than ever before. Inforex 
is in the best position in its 10-year history to 
achieve its goals." 

As it turned out, it was the calm 
before the storm. Later that year Inforex 
filed for court protection under the Federal 
Bankiuptcy Act. The pieces were picked up 
by Datapoint Corp., a Texas company that 
was interested in Inforex' s fine European' 
marketing organization. In a bad joke that 
made die rounds at the time, it was noted 
that the company's creditors had played taps 
for Inforex. 

tion, and by 1959 had jumped into computer
ized numerical control. (Wang got a healthy 
financial infusion about this time from 
Warner & Swasey Co., which was using 
Wang products.) After that, Wang began 
manufacturing typesetting computers, and fi
nally, in 1965, the firm's first big-winning 
product, sophisticated electronic desktop cal
culators. But this product line was virtually 
wiped out a few years later when semiconduc
tor companies unveiled their own less expen
sive handheld electronic calculators. After 

that happened in the mid-1970s, Dr. Wang, 
nimble as always, moved into the word pro
cessing market, his company by then large 
enough to sustain major product develop
ment. Today Wang Labs is the number two 
firm in word processing, second only to IBM, 

which once again finds t4at long ago it subsi
dized an individual who ended up becoming a 
major competitor. Wang Labs' sales are mov
ing along at a rate approaching ,$1 billion a 
year, and Dr. Wang's bootstrap approach has 
paid offin one regard: he and his family own 
about 50% of the company's equity, a share 
worth several hundred million dollars. 

The corporate electronics giant of 
Boston, Raytheon, made several fits and 
starts in computers over the years, and its 
tentative commitment to the business ended 
up in the training of a great many topflight 
entrepreneurs, who then went out on their 
own and founded their own firms. 

For instance, one of Raytheon's best 
postwar scientists, Royden Sanders, left 
Raytheon with many of the firm's most talent
ed engineers to form his spectacularly suc
cessful Sanders Associates. Many years later 
when Sanders was summarily fired by his 
board of directors, Sanders started up his own 
computer printer company, R.C. Sanders 
Technology Inc. The latest Sanders company 
has been in and out of bankruptcy and Roy 
Sanders has been in and out as chairman of the 
fiml. He now serves as its "chief technolo
gist, " and the company believes it is on track 
again. 

But Raytheon's most important effort 
in computers was its founding in 1955 of a 
concern called Datamatic Corp. Founded 
with Honeywell, Datamatic was taken over in 
its entirety by Honeywell two years later, and 
for many years Honeywell remained the ma
jor computer force in the Boston area. At one 
point, Honeywell announced plans to build a 
huge corporate computer headquarters there, 
but nothing ever came of it, and in recent 
years Honeywell has quietly moved the most 
important management pieces of its computer 
operation to Minneapolis. 

Some particularly intriguing occur
rences centered around Honeywell's mini
computer operation in the Boston area, its 
Computer Control Division. The mini opera
tion-a small fraction of Honeywell's entire 
computer business-was once larger than 
Digital Equipment Corp. But Honeywell 
management was preoccupied with the acqui
sition of General Electric's computer opera
tion in the early 1970s and-like RCA and 
Raytheon managements before it--couldn't 
devote the necessary top management time to 
the mini operation. One result was that DEC 
blew right by Honeywell's mini operation in 
sales and kept right on going until DEC today 
is considerably larger than all of Honeywell's 
computer operations combined. 

NOVEMBER 1981 113 



You don't need 
more hardware ... 

HERO out-powers 
the competition 
Meet the new software, HERO. 
It's got more power, more muscle 
and more efficiency than TSO, 
ROSCOE,® or WYLBUR~ It puts 
more programmers on line, . 
delivers lightning-fast execution 
and practically installs itself. 

HERO puts more 
programmers on line 
Until now, if you wanted more 
programmers on line, you had to 
add more compute power. HERO 
CHANGES THAT! It increases 

. productivity without increasing 
hardware costs. It's an interactive 
development system that runs on 

You need a 
the IBM-compatible family of 
computers with more efficiency 
than anything else you can buy. 
With HERO you can afford to have 
as many terminals as you have 
programmers. 

HERO puts everyone 
on line . 
HERO is so efficient and so 
powerful you can literally put every
one in the DP department on line. 
Secretaries love its easy to learn, 
easy to use English language 
commands. Systems programmers 
like the way it almost installs itself. 
HERO makes tuning a breeze 
and requires no operating system 
modifications. Managers use 

HERO to automate many of the 
routine functions that rob them of 
valuable time. And working with 
the same tools as everyone else 
provides a better hands-on under
standing of day to day situations. 
Programmers like HERO's power, 
efficiency and response time. 

HERO puts software 
power at your fingertips 
• Today's best full screen editor

ASCII or 3270 
• Range construct for unsurpassed 

power in file manipulation 
• Interactive documentation 

preparation 
• Full range of data management 

capabilities 

ROSCOE ® is a registered trademark of Applied Data Research, Inc. WYLBUR® is a registered trademark of Stanford University 



Software HERO 
• Powerful JES2 interface 
• Uses ordinary as file structure 

yet offers compressed files 
• Edits files with records of up to 

500 characters in length 
• Automatic recovery system 
• Compiled command processor 
• Support for a broad variety of 

terminal types 
• User exits 
• Data system security 
• AC F2 interface 
• Mail & terminal-to-terminal 

messages 

Call The Software 
Authority now for on 
the spot answers 
Before you invest in any other 
development system or additional 

hardware, do this: Call us, The 
Software Authority. Use the phone 
right now while you're thinking 
about it or return the handy 
coupon. We'll answer all your 
questions on the spot. You don't 
need more hardware, you need 
a software HERO! 

TM 

THE SOFTWARE 
AUTHORITY 

1270 Oak~ead Parkway 
Sunnyvale, CA 94086 

(408) 749-9100 

CIRCLE 94 ON READER CARD 

YES: 
I want to know more about 
HERO. 
D Call me the moment you 

receive this coupon. 
D Send me more information. 

NAME/TITLE 

COMPANY 

ADDRESS 

CITY/STATE/ZIP 

TELEPHONE 

COMPUTER/OPERATING SYSTEM 



IBM had no inkling that it was subsidizing the 
directors of a company that would one day 
become its biggest competitor. 

PRIME 
OF PRIME 
COMPUTER 

Another result of Hon
eywell's minicomputer 
policies is a company 
called Prime Computer 

Inc. Briefly in the early 1970s Honeywell lost 
interest in its minicomputer operation and the 
business began to fritter away. This develop
ment was particularly distressing to Robert 
Baron, then director of engineering and pro
gramming for Honeywell's Computer Con
trol Division. 

Even more distressed was Dr. J. Wil
liam Poduska, then director of Honeywell's 
Information Science Center in Cambridge. 
When Poduska, an MIT graduate in electrical 
engineering, was chief of NASA'S Man-Com
puter Systems Branch at the NASA Electronics 
Research Center in Cambridge, he developed 
an ingenious software operating system for 
use with Honeywell minicomputers. He had 
taken this expertise with him to Honeywell, 
but, as already noted, Honeywell was losing 
interest in minicomputers. 

Gaining interest in minicomputers at 
the time, however, was a bright San Diego 
venture capitalist named David Dunn. More
over, Dunn was fortified with wads of Texas 
oil money. Dunn melded all those ingn~di
ents-Poduska's know-how, Baron's man
agement, and Texas oil money-into Prime 
Computer, which promptly began manufac
turing minicomputers. Not surprisingly, 
Prime made minis that were software-com
patible with Honeywell minicomputers. 
Many of Honeywell's minicomputer custom
ers, who were becoming uncomfortable with 
Honeywell's lack of zeal in the mini area, 
were delighted to find a new supplier that 
could supply hardware that would run their 
existing Honeywell software programs. 

Baron took the company through the 
difficult startup period, but the directors, with 
Dunn at the helm, soon bid him goodbye. It 
was a happy parting, one must assume, since 
Baron walked away with a few million dol
lars. Prime then surged ahead when Bruce 
Elmblad; a former West Point football player, 
and Ben Robelen, a sharp internal financial 
man, took over the reins. When the company 
was pointed solidly on its way to success, 
Dunn bid Elmblad goodbye and brought in 
Kenneth G. Fisher from Honeywell-where 
else? Fisher propelled the firm into one of the 
fastest growing companies in the industry. 
Prime's stock, for instance, was the best per
former on the New York Stock Exchange in 
1980. 

Prime's spectacular growth rate, how
ever, slowed earlier this year. The company 
made some conflicting comments on its busi
ness future. Then, suddenly last summer 
Fisher resigned and severed all relations with 
the company, declining even to remain as a 
consultant. When he walked away from the 
company, his stock was worth $17 million. 

116 DATAMATION 

Once again, David Dunn had bid goodbye to a 
Prime chief executive and there wasn't much 
doubt about who was running the company. 

There was even a Hollywood ending 
for Honeywell in this story: In the mid-1970s, 
Honeywell took a hard look at its minicom
puter operation and decided to reemphasize 
the business. 

COMPUTER 
SPIN-OFF 
STORY 

To a large extent, the story 
of the Boston area comput
er companies is a story of 
computer spin-offs. DEC 

and Wang Labs had their genesis at Harvard 
and MIT. In turn, the Data General Corp. and 
the Data Terminal Corp.-both highly suc
cessful New York Stock Exchange compa
nies-are spin-offs from Digital Equipment 
Corp., and those Sons of DEC, likewise, have 
seen bright young entrepreneurs leave their 
companies to start their own firms. BBN Com
puter can trace its parentage directly to the 
Harvard-MIT scientific community, and BBN, 
which is more computer think tank than com
puter manufacturer, has sold off a successful 
data communications unit called GTE Telenet. 

Work in computer printers at Wang 
Labs led indirectly to the success of Centron
ics Data Computer Corp., and today two of 
Centronics' neighbors in New Hampshire, 
Dataroyal and Integral Data Systems, have 
some of the best printers on the market. The 
Boston area, incidentally, has had its healthy 
share of successful computer printer compa
nies, including Computer Devices in Burling
ton and Selecterm in neighboring Wakefield. 

By far the most interesting of the 
printer companies is Centronics. Located in 
the sleepy New Hampshire town of Hudson, 
Centronics has had a flamboyant and at times 
mysterious side. The company was originally 
founded to provide computerized systems for 
gambling casinos, but ended up concentrating 
on manufacturing printers. One of the com
pany's early financial backers was Caesars 
World Inc., a large operator of gambling casi-
nos. 

One of Centronics' top executives, 
Max Hugel, went on to work in President 
Reagan's campaign last year and was subse
quently named chief spy master of the CIA. 
Hugel, however, resigned the sensitive post 
in a glare of publicity a few months ago after 
he was publicly charged with being involved 
in improper stock transactions concerning 
shares of Centronics and another company. 
Hugel heatedly denied the charges. 

But even more painful to Centronics 
than the bad publicity was the news that short
ly followed the Hugel affair: the company, 
which for a decade had been in the vanguard 
of computer printer development and which 
had regularly logged healthy profits, had fall
en on bad financial times. It lost'nearly $25 
million in fiscal 1981 and said it expected 

another loss in fiscal 1982. Centronics, how
ever, said the company had a bright future in 
spite of the intense new competition from 
Japanese imports. 

Several computer firms have spun off 
from Honeywell in the Boston area and one of 
these, Cambridge Memories, now called 
Cambex, would win first prize if an award 
were given for tenacity. Cambex has been at 
the brink of disaster several times-it actually 
went into bankruptcy once when Boston 
banks withdrew their financial support-but 
it has always managed to stay in business. 
Moreover, Cambex, primarily a manufactur
er of computer memories, is currently looking 
downright robust. The Waltham company is 
profitable and its sales are up sharply. It has 
even managed to spawn a healthy company of 
its own, IPL Systems, which makes computers 
that operate IBM software. 

Honeywell's minicomputer opera
tion, however, stayed in the Boston area and 
Honeywell's Level 6 minis have carved out a 
solid niche as a pacesetter in the business. 

Many of the Boston area computer 
companies have simply been swallowed up 
by larger firms. One that suffered that fate 
was a firm called Entrex, which specialized in . 
replacing IBM keypunches. Entrex president 
Barry Harder was a bright and witty former 
student at MIT's Sloan School who paid his 
way through graduate school largely on the 
proceeds of computer dating businesses he 
started in California. 

Harder clearly had a great future in the 
computer industry, but it was all cut short 
when he died tragically in a boating accident. 
Meanwhile, Entrex had attracted the attention 
of a flamboyant German industrialist named 
Heinz Nixdorf, who was renowned for his 
negotiating skills. Nixdorf always seemed to 
be a step ahead of anyone he was negotiating 
with, the consummate master of one-upman
ship. 

The Entrex executives vowed Nixdorf 
would not get the upper hand with them, and 
they planned their negotiating strategy care
fully. But their carefully lai4 plans were 
eliminated in one swoop one day when they 
were waiting in their offices for Nixdorf. He 
was late, in line perhaps with the unwritten 
rules of the negotiating game which call for 
keeping the other side off balance. Suddenly, 
a helicopter appeared overhead. It was a Mas
sachusetts plane, arranged for by the gover
nor. Out stepped Herr Nixdorf, dazzling the 
Entrex executives and once again one up in 
the fine art of negotiating. 

Entrex was subsequently acquired and 
its early work continues under the name of 
Nixdorf Computer. The U.S. operation has 
annual revenues of more than $150 million. 

Another German computer firm with 
a headquarters in the Boston area is BASF 
Systems Corp., which got a toehold in the 
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directory, and private sign-on codes. 

The Source isn't limited to your 
office. You can access It from home, or 
on the road, 22 hours a day. Use it to 
catch up with office work, or for self
improvement and family fun. The 
Source will play bridge with you, coach 
your children in foreign languages, 
help select dinner wines, give you the 
latest movie reviews, and more. It's 
amazingly versatile. 
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The value with the guarantee. 
For all the communications and in

formation services, you pay only a $100, 
one~time subscription fee and $18 per 
hour during the business day when you 
are actually using it. From 6 P.M. to 
midnight and on weekends and holidays 
The Source isjust $5.75 an hour. From 
midnight to 7 A.M. the rate drops to 

$4.25. Minimum monthly 
usage charge is only $10. 

What's more, we're so 
sure you'll find The Source 

just what you need, we offer a 
30-day money-back guarantee. 

If you're not completely satisfied, 
write us and cancel. We'll refund 

your $100 hookup fee in full, with
out question. You pay only for time 

actually used. 

Free 16-page brochure 
and Source index. 

Get our free, 16-page color 
brochure and index of over 1,200 Source 
services now by calling toll-free 1-800-
323-1718 (In Ill., call 1-800-942-8881) 
and asking for Operator 91. Or, mail the 
coupon below. 

Find out how much The Source can 
do for you. 

~SOURCE 
AMERICA'S INFORMATION UTILITY 

Department BG-l 
1616 Anderson Road 
McLean, VA 22102 

__ Please send me your free 16-page 
color brochure without obligation. 

(name) (Please Print) 

(telephone) 

(Company ifforbusin~ss use), 

(address) 

(city/state/zip) 

___ Do you own a microcomputer, 
terminal or communicating word pro

, cessor? 
If yes: ___________ _ 

(make/model) 

The Source is a servicemark of Source 
Telecomputing Corporation, a subsidiary of 
The Reader's Digest Association,Inc. 



Many of the computer' companies that grew up 
around Boston had close ties to academia. 

market by acquiring a smaller company. A 
Swedish company, Electrolux, has acquired 
controlling interest in Dataroyal. 

, The European companies have tended 
to acquire U. S. computer companies outright 
or to purchase a substantial share in them in 
order to keep up with quick-moving Ameri
can technology. Japanese companies, on the 
other hand, tend to go it alone with their own 
technology. The most prominent manifesta
tion of this phenomenon in the Boston area is 
NEC Information Systems in Lexington. 

FOCUS 
ON DATA 
GENE~AL 

Of all the' computer firms 
in the Boston area, the one 
that has consistently occu
pied the spotlight more 

than any other is the Data General Corp., a 
spin-off from DEC. Founded in the late 1960s 
in an old beauty parlor, the firm quickly 
jumped to the forefront of the technology with 
an advanced minicomputer called the Nova. 

But DEC management did not look 
kindly upon the brash upstarts in Southboro, 
and frorri the start it became apparent that a 

bitter vendetta existed between the two firms. 
At first, Data General went cherry-picking at 
DEC for talent, luring people away with lucra
tive stock options. The paranoia was so ram
pant at DEC that many employees-rightly or 
wrongly-believed that the company's cen
tral switchboard was rigged to trigger an 
alarm when a DG telephone was called. 

The raiding continued and Data Gen
eral boomed in the early 1970s, a spectacular 
success story. The upstart firm quickly began 
to overtake Honeywell '8 minicomputer op
eration, and there were those who predicted 
that the company would even catch Digital 
Equipment. 

One day in the mid-1970s, DataGen
eral's second in command of marketing, orig
inally a hire from DEC, 'left Data General to 
return to DEC. It was a signal that the raiding 
was over, 'and the' two minicomputer firms 
settled into a coexistence of quiet belligerence 
toward each other. 

Data General had a flare for capturing 
headlines. At first, its products tended to lead 
the marketplace, but eventually. DEC regained 

"Isn't that a bit trendy, MortonT 
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much of the initiative that Data General had 
taken from it. In an industry whose manage
ment tends to change erratically, Data Gener
ai's ruling triumvirate-Edson de Casto, Her
bert J. Richman; and Frederick R. Adler
has remained remarkably stable. De Castro is 
the shy engineer, Richman the extroverted 
salesman, and Adler the Wall Street venture 
capitalist with industry savvy. 

The three have always savored their 
reputation for brains, and at the same. time 
have traditionally enjoyed their reputation for 
toughness. The company's top executives 
used to publicly describe themselves as 
"tough bastards," and there was a whiff of 
boast to that description. But there are recent 
indications that they would like their com
pany to be loved-or at least liked. 

Many Data General competitors 
found' themselves in litigation with the ag
gressive company, but recently the company 
has moved to better its customer relations. 
Customer service has improved, and sales
men are encouraged to cooperate more close
ly with customers. 

Sometimes the tough image has back
fired. A few years back, Data General took a 
vocal and hard line against Massachusetts' 
high tax rate and threatened to move key 
segments of the company olit of the state. The 
state turned a deaf ear to the company-Mas
sachusetts is often referred to as "Taxachu
setts "-and Data General moved the firm's 
research and development center to North 
Carolina. 

Not long after that, Data General 
found that its development effort for a 32-bit 
machine was lagging DEC'S. Data General 
turned on its effort full blast. Alas, the design 
developed in its North Carolina facility was 
not up to the company's normally high stan
dards, so it was set aside. The firm then 
turned to another team of engineers working 
on a 32-bit machine-in Massachusetts-and 
Data General today is marketing the machine 
designed by the Bay State team. 

Data General is still famed for its on
going rivalry with DEC. Before there was a 
Data General, DEC was a sleepy albeit fine 
company content to log a decent growth rate 
year in and year out. The sudden formation of 
Data General, particularly its composition of 
foimer DEC employees, fired up Digital 
Equipment's competitive sense. I 

In the end, everyone benefited: DEC ~ 

and Data General grew like Topsy, their ~ 
stockholders got rich, Massachusetts. got jobs ~ 
(and its taxes). The marketplace got better :f 
products because of the competition. And in ~ 
this way it came to pass that Professor Dor- (§ 
iot's students at the Harvard Business School in 
got their "Giant Brain" for handling office z 
and business routines, and they got it quicker g 
because of the competition between the two b: 
minicomputer rivals. . ~ (3 



Why settle for 
only 3274/3278 
tompatibility? 

You tan have 
muth more with 

Harris' 9200 . 
Information Protessing System. 

You get MORE with our powerful new 9200 system. 
3274/3278 compatibility, of course. Plus a host 

of features only Harris can provide. 

Expanded terminal utilization with Multi-Host 
support. The 9200 allows concurrent 
communications with multiple host computers. 
You can talk to two different hosts and process 
two different tasks using a single Harris 9200 instead 
of two terminals usually required. And terminals 
are easily and quickly switched to either host 
with a single keystroke. 

You get tomorrow's fiber optic capability today! 
Only Harris offers a fiber optic channel attached 
link to extend your local attachment as far as 11,500 
feet (2.2 miles). Now you can replace those miles 
of coaxial cables and crowded conduit with neat, 
simplefiber optics. Users will enjoy faster response 
times, and communications that are secure from 
unwanted eavesdropping and protected from 
electromagnetic interference. In addition, cost 
savings can be substantial! 
Customize your own keyboard. With the 9200 
you can design your keyboard to meet specific 
application requirements. For example, you can 

use special and/or foreign characters, relocate 
standard keys, or add new characters. By customiz
ing your keyboard you can also eliminate the 
need to use the "ALT" shift key required for 
many functions. . 
Grow with us. You'd expect this kind of product 
from Harris today. And we won't let you down 
tomorrow, either. The 9200's advanced multi
microprocessor-based architecture enables 
capabilities to be added easily and economically 
as your needs expand. 

Harris ... we're a $1.5 billion company. 
specializing in information processing and com
munications systems. We employ more than 25,000 
people around the world. And with our own sales, 
service and support network, we're ready to solve 
your communication problems with a full line of 
remote batch, interactive and distributed data 
processing systems. 
Call 214/386-2535 or complete and return the 
coupon today. 

r----------------------------------------------------------------------------------1 
I want more than 3274/3278 compatibility! D2ll I 

. Send me the information checked below. I 
o Send a free copy of your new full color 9200 brochure. I'm also interested in: I 
o Harris remote batch terminals 0 Harris distributed data processing systems 0 Please call me 

Name ______________ Title ____ ----,-____ _ 

Organization ____________ phone ________ _ 

Address City State Zip I 
Harris Data Communications Division ' I 
16001 Dallas Parkway. P.o. Box 400010. MS#5· Dallas, Texas 75240 0010· 214/386-2000 I L __________________________________________________________________________________ ~ 
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How to take Ute strain off your mainframe 
with Electronic Filing from Kodak. 

Storing original-document information in 
the Kodak IMT -150 microimage terminal 
can take the strain off your computer. . 
Here's how. 

The IMT microimage terminal 
has its own intelligence-a built
in microprocessor that tells it 
exactly'where to find the docu
ment you need. 

Once your computer off
loads the on-line index infor
mation to the IMT terminal, 
the terminal takes over. Your 
mainframe can go back to 
doing what it does best
mani pula ting data, not 
searchi~g for it. 

Name 

The IMT terminal is so fast that it 
performs these on-line lookups in 
seconds. At the push of a button. And it 
can produce dry, ready-to-use paper 

prints in seconds, too. 
Want to make life easier for 

your filing staff as well? The 
IMT terminal is so fast and easy 
to use that it lets your workers 

perform more lookups. And it 
locates images so precisely 
that it almost does away 
with annoying lookup 
errors. 

. Thke the strain off your 
computer and your staff 

with the Kodak IMT -150 ter
minal. It will take the strain off 

you, too. 

o Please send me more information about the Kodak 
IMT-150 microimage terminal. 

o Please have a Kodak representative contact me. 

Title 

Company 

Address 

City State 

Phone 
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A total of 16,248 minis were delivered to 
3,226 respondents during the year ended June 1981. 

capacity on these machines, possibly a reflec
tion of tight supply in the peripherals market. 
The leveling would seem to go against the 
trend toward bigger main memories, more 
software, and larger databases to run on small 
computers. 

Nevertheless, the computerindustry's 
low end is alive and well, giving users, sup
pliers, and investors much to be happy for. 

Industry shipment growth for the next 
12 months, according to Grumman/Cowen's 
survey of some 6,000 organizations, is pro
jected at just under 25%. In total, for all 
applications, 3,226 respondents said they 
took delivery of 16,248 minicomputers with 
an approximate purchase value of $835 mil
lion during the year ended June 1981. For the 
next year, 2,709 respondents said they would 
acquire 19,774 systems worth $960 million. 

Despite high interest rates and a rather 
uncertain economic outlook, oem and sys
tems houses buyers said they were bullish on 
the minicomputer. market. They said they 
plan over the next year to increase spending in 
the market by an average of 37%, a signifi
cant increase over the buying they did the year 
before. End-user respondents, 'however, 
showed a much smaller increase, only 19% 
on the average, after adjustment for new user 
expansion of the marketplace. 

New users continue to be a strong 
source of minicomputer business growth, al
though compared to previous surveys, this 
year's figures show a slowing of the trend. 
Tandem Computer and Texas Instruments, 
two companies that are relatively new to the 
market, were the strongest gainers of business 
from new buyers. 

Digital Equipment, on the other hand, 
showed a relatively low rate of increase, sug
gesting that its strong growth over the past 
few years was because of its. already large 
established customer base. Also; Grumman/ 
Cowen reasoned, long delivery lead times at 
DEC may have acted to restrain the company 
from adding new names to its account lists. 

E~pansion of minicomputer usage to 
new customers was strongest in the distribut
ed business processing area, followed by 
standalone business, support equipment, and 
office systems applications. Lowest on the 
list of businesses were industrial· lab and in
strumentation and medicallbiophysical appli
cations, which drew only 2% and 4%, respec
tively, of the overall new users. 

MIX OF 
SYSTEMS 
THE SAME 

The survey showed a mix 
of systems similar to that 
of last year's survey, with 
traditional minicomputers 

FIG. 1 
WHO HAS RESPONSIBILITY FOR MINICOMPUTER 
PROCUREMENT? 
PERCENT OF RESPO~DENT SITES 

51.4% ....---1 
47.5% 

CENTRALLY, VIA THE DP DEPARTMENT 
. BUDGET . 

FIG. 2 
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IBM 
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WHO DEVELOPS MINICOMPUTER APPLICATIONS 
SOFTWARE? . 
PERCENT OF RESPONDENT SITES 

44.9% 

36.6% 
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representing just over half of the purchases 
made. About 34% of the systems were in the 
small business system category, followed by 
7% in the data entry category, 4% in intelli
gent terminals, and 3% in office systems. ~----------------------------------------------------------~() 
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This is what trouble-free network 
management looks like. 

The lTew Interte190/10. 
Corporate management sees things one way. Datacomm managers see things 
another. We're out to close this gap with the only truly effective network control 
and management system available today. The new InterteI90/10. It speaks to 
the needs of both corporate and datacomm managers. 

The Intertel 90/10 gives datacomm managers all the network monitoring, 
diagnostic control and restoral power they need. With an aggressive service 
program that provides "Guaranteed Uptime". And it's a vital report-generating tool 
that gives corporate management the data to improve service, increase profits and 
plan for the future. I nte rte I 90/10 ... the most advanced network management 
system on the market. It's closing the communication gap fast. 
Send for our "Gap" brochure today. You'll like what you see. 
Intertel, Inc., Six Shattuck Road, Andover, MA 01810.617-681-0600. 
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As for the purchasers themselves, ful
ly 82% were end users acquiring machines for 
their own use. Most of these are users within 
larger organizations that purchase minis at a 
corporate or department level. About 8% of 
the buyers bought machines as "implemen
tors, " with the final end users somewhere 
else within an organization. The next 6%
the so-called systems houses-acquired ma
chines for resale in a "customized product. • , 
Four percent of the respondees were in the 
oem category, buying machines for resale as 
part of a larger system sold in a standard 
configuration. The rest of the buyers act as 
dealers or distributors, according to Grum
man/Cowen. 

The research firm noted that more 
than half of the oems in the survey and 70% of 
the systems houses had annual revenues of 
under $10 million. It noted that oem/system 
house buyers have become a shrinking part of 
the annual survey population because the end
user sector is growing faster, but they never
theless remain, with a 10% share, "a vital 
factor for industry shipments. " 

Asked what applications their systems 
were designed for, oems and systems houses 
using IBM and Datapoint said all their prod
ucts went into commercial use, while those 
using machines from companies such as 
Wang, Computer Automation, and Hewlett
Packard said they sold between 64% and 82% 
to commercial end users. Perkin-Elmer and 
DEC systems houses were lowest in commer
cial applications, showing 50% and 54%, re
spectively. 

What had been a dramatic growth in 
minicomputer user sites, ranked at an eight
year compound growth rate of 37% in 1975, 
has fallen to a new low of 21 %. 

Spending by minicomputer users will 
probably be up despite high interest rates and 
economic uncertainties, according to the re
search house. Oems and systems houses, in 
particular, said they foresaw an increase in 
spending over last year of nearly 47% per site. 
End-user respondents said they planned an' 
average increase .in spending of only 6%, 
however. 

A modest decline in average system 
prices for the upcoming year was said to re
flect a shift in the mix of end-user and oem 
respondents in the survey. For the year ended 
June 1981, the average system price was 
$51,700, while for the year ended June 1982, 
respondents said the figure would be about 
$48,500. 

Grumman/Cowen pointed out, how
ever, that the average system prices appear 
relatively level when looked at on the basis of 
the type of organization doing the buying. For 
instance, the average end-user system will 
rise to $91,800 for next year, from $87,300 
for last year. Also, if measured by type of 
system-traditional mini vs. office system, 
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FIG. 3 
DEC SHARE OF 32-BIT HIGH-END SEGMENT 
GROWING 
PERCENT OF RESPONDENTS' 32-BIT SYSTEMS* PURCHASES 

1/80-6/81 
PURCHASES 

7/81-12182 
PROJ. PURCHASES 

SEL 
(ALL SYSTEMS) 

WANG (VS) 

P-E (3200) 

PRIME (550, 
750,850) 

DG (MV8000) 

DEC (VAX) 

* LATEST GENERATION, FULL 
32-81T SYSTEMS 

• All of growth in respondents' 32-bit purchases coming from DEC VAX (+30%) and DG MV8000 
( +83%) in absolute dollar as well as percentage share terms; two-thirds of VAX growth 
increment from 11/750 

• Relatively light respondent purchase expectations for new Prime 850 possibly a reflection of 
survey timing relative to 850 initial volume shipments (not slated until late ,in 1981) 

FIG. 4 . , " 
DDP IMPLEMENTATION ACTIVITY HIGHEST IN 
DATAPOINT USER BASE 
PERCENT OF SITES WITH DDP ALREADY IN USE 
OR PLANNED FOR 1981ffl2 

72% 

DATA· FOUR TANDEM HIS TI IBM HP 
POINT PHASE 

PRINCIPAL MINI SUPPLIER 

DDP SUPPLIER: 

DEC WANG PRIME 
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The First Low Priced Data Line Monitor with 
X.25 Frame and Packet Level Analysis 

Capabilities You Need 
for Now and Tomorrow 
Our new bit-protocol-oriented DLM IV 
is the only data line monitor that gives 
you the testing power of X.2S level 3 
and other interactive diagnostic capa
bilities in a low cost 17 lb. unit. 

Special DLM IV features include 
menu guided set up, BERT Test, and 
a segmentable 1024 byte non-volatile 
output buffer. DLM IV helps you to 
qUickly isolate faults anywhere in your 
network. On private lines, dial lines, 
and packet switched lines. 

o X.25 HDLC & X.25 BSC to Level 3 
o Non-VolatileE2ROM Menu & 

Output Buffers 
o Menu Guided Setup 
01024 Character Output Buffer 
o Counters and Timers 
o Bit Protocol Orientation 

- Match under Mask 
- Start & Stop Trap on Bit/Byte 

o 12K Bytes Data Storage 
o 9 Codes Standard + 1 'Option 
o EIA Breakout Box 
o Clear Text and Hex Printer Output 

DIGILOG 
NETW.ORK CONTROL OIVISION 

CIRCLE 100 ON READER CARD 

Pace Setting Low Digilog Price 
.DLM IV is a breakthrough for users 
who want full bit oriented X.2S capa
bility without having to justify 3 or 4 
times the cost. Priced at $4695, the 
new DLM IV is in a class by itself. 

Proven Digilog Reliability 
Based on actual field performance 
records, we believe the reliability of 
DLM IV is superior to any competitive 
product at any price. 

Call or write Digilog Inc., 1370 Welsh 
Road, Montgomeryville, PA 18936 
(215) 628-4530. 



Standalone, interactive systems were the 
primary types listed in the survey; they were 
mentioned by 660/0 of all respondents. 

for instance-the average system price is rel
atively level between last year and this . 

. Based on the number of respondents 
that expect to acquire systems over the next 
year, the following systems ranked as most 
popular: DEC'S VAx/II-780, to be acquired by 
163 sites; IBM's Series/I, to be acquired by 
121 sites; DEC'S PDP-l1/44, by 113 sites; 
IBM's System/38, by 107 sites; and IBM's Sys
tem/34, going to 102 sites. 

Some other random highlights from 
the respondents' buying plans include orders 
for a total of 151 smaller VAX systems, the 
model 750, valued at $23.6 million; $30.3 
million worth of DEC PDP-UnO machines; 
some 62 Data General MN/8000 systems total
ing $14.5 million, and a total of 135 System/ 
38s valued. at $31.7 million. 

In the small business system area as a 
whole, the research showed it drop ingrowth 
of dollars being spent by those surveyed. 
While the drop may prove to be only cyclical, 
it could in part reflect the growing influence 
of microprocessor-based products-from 
Apple, Tandy, and others-that are replacing 
traditional small business systems sold by 
finns such as Basic Four, Wang, and even 
IBM. 

On the other hand, spending for intel
ligent tenninals continued to grow, achieving 
a 64.7% increase over last year's survey fig-
ure. 

Asked whether their spending in the 
upcoming year would be the same, behind or 
ahead of last year's, those surveyed provided 
the same figures as last year, according to 
Grumman/Cowen. About 32% said higher, 
26% said about the same, 23% said lower, 
and 19% said they didn't know. In 1977, the 
research finn pointed out, 44% answered 
higher and only 14% foresaw lower spending. 

MARKET
PLACE IS 
SOBER 

This year's response to the 
future spending question 
suggests that "the market
place remains sober' , in 

light of questions about the economy as a 
whole. 

The spending outlook was most favor
able among those involved with industrial 
automation, laboratory, military, aerospace, 
and distributed business processing, Grum
man/Cowen said. It was least favorable in 
educational, medical, biophysical, and scien
tific/engineering computational applications. 

In choosing their systems, respon
dents are most concerned with hardware reli
ability. This holds true in all systems catego
ries except intelligent tenninals. The next 
most cited factors in vendor selection for 
small business systems were vendor reputa
tion, field maintenance, price, and applica
tions software packages, in that order. 

This year's survey showed a fairly 
high level of customer loyalty to current mini 
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TABLE I 

TOP 10 SYSTEMS ACQUIRED IN 1980/81 

A. Based on number of respondents acquiring systems 

PERCENT 
HOW MANY FIRST-TIME MINI 

MANUFACTURER SYSTEM SITES BOUGHT USERS IN 1980/81 

IBM System/34 285 24.2% 
DEC POP-11/34 187 15.5 
DEC VAX-11/780 172 10.5 
DEC POP-11/70 156 13.5 
IBM Series/1 151 26.5 
DEC POP-11/44 .124 6;5 
HP 3000 Unspec. 113 21.2 
DEC PDP-11/23 102 16.7 
HP 1000 82 14.6 
Data General Nova 4 73 16.4 

B. Based on number of units acquired 

HOW MANY PERCENT BY 
UNITS WERE FIRST-TIME 

MANUFACTURER SYSTEM ACQUIRED MINI USERS 

IBM Series/1 1002 12.8% 
Data General Nova 4 997 1.9 
DEC POP-11/44 985 0.8 
Texas Instruments OS 990 662 0.2 
Data General Nova 3 624 1.3 
Datapoint 1500 590 49.3 
DEC PDP-11/34 536 6.5 
IBM System/34 490 17.6 
Data General Eclipse 2XX 349 0.3 
DEC PDP-11/23 307 9.1 

• As was foreseen in last year's survey, the VAX-11/780 topped the list of 
systems acquired during 1980/81, based on the number of respondents 
acquiring the systems 

• Similarly, the IBM Series/1 ranked first, as was projected, in terms of units 

.• In total, during the 12 month period starting 7/80, 3,266 respondents (53%) 
reported the acquisition of 16,149 systems with an estimated purchase value 
of around $835 million 

vendors. Only 7.2% of those responding to 
the survey said they expected to switch to 
another vendor during the coming year, a 
slightly higher figure than the 5.6% recorded 
last year. 

Software support was the most fre
quently cited source of dissatisfaction among 
oems and systems houses and end users alike. 
Last year oems and systems houses cited de:' 
livery schedules (primarily DEC'S, which had 
slipped badly) as the major source of grief 
from their vendors. 

Grumman/Cowen stated that its latest 
survey results show the same general trend 
toward single-source minicomputer procure
ments that has been evident in previous sur
veys. Only in the intelligent tenninal category 

does a reverse trend appear, perhaps indicat
ing a growing intensity of competition in that 
market segment. 

On average, it was noted, almost 75% 
of this year's respondents specified their 
minicomputer manufacturer, as opposed to an 
independent supplier, as their primary source 
of peripherals in 1981-82. Hewlett-Packard 
was seen as capturing much more of its cus- . 
tomers' peripherals business than DEC and 
Data General. . 

It was noted that Wang and IBM gamer 
more than 90% of their users' peripherals 
add-on business while Data General and Per
kin-Elmer capture less than 60%. 

Grumman/Cowen concluded that the 
past three-year compounded growth in aver-





MAKING 
IHEIOUGH 
DECISIONS 

IIIII 
A budget-management 
report from United Way 

At United Way, 
volunteers carefully review 
the budgets, operating 
patterns and track record 
of agencies asking to 
become part of the United 
Way organization. 

They scrutinize the 
various functions performed 
by the agency, look at the 
kinds of people it helps, 
and evaluate its success 
in delivering its services. 

But what happens when 
a new service agency wants 
to become a United Way 
organization - especially 
when there may be two or 
more equally qualified 
organizations equally in 
need of United Way 
support? Who chooses? 
And on what basis? 
, The answer to this 
question is often complex. 
And sometimes it can be 
an. agonizing decision 
to admit one agency instead 
of another. 
The people decide 

But the bottom line is 
that volunteers do make the 
decisions after carefully 

, weighing all the pros and 
cons. It's sometimes a hard 
process, but it's as fair 
as we know how to make it. 

Volunteers work free of 
charge doing everything 
from collecting money to 
deciding how it will be used, 
so administrative costs 
are kept low. 

And that's how 
United Way works so well. 
AndwhY .• 

Y<!!I a 
United way 

Thanks to yOU. It works. 
ForalloFu5. 

r!!J A Public Service of This Magazine & The Advertising Council 
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TABLE II 

TOP 10 SYSTEMS TO BE ACQUIRED IN 1981/82 

A. Based on number of respondents acquiring systems 

SITES AVG. UNITS! 
MANUFACTURER SYSTEM ACQUIRING SITE 

DEC VAX/11-780 163 2.1 
IBM Series/1 121 8.8 
DEC PDP-11/44 113 11.5 
IBM System/38 107 1.3 
IBM System/34 102 2.0 
HP 3000 Unspec. 94 2.7 
DEC PDP-11/70 84 1.8 
DEC PDP-11/34 73 3.6 
DEC VAX-11/750 . 71 2.1 
DEC PDP-11/23 71 8.1 

B. Based on number of units being acquired 

HOW MANY UNITS EST. VALUE 
MANUFACTURER SYSTEM BEING ACQUIRED ($ MILLIONS) 

Data General Nova 4 1583 $27.4 
DEC PDP-11/44 1296 21.5 
Data General Eclipse S/1 XX 1077 59.3, 
IBM Series/1 1059 42.5 
DEC PDP-11/13 576 7.3 
DEC VAX-11/780 337 90.5 
HP 21MX 311 0.8 
HP 3000-30 299 27.8 
Data General Eclipse S/2XX 295 41.6 
IBM 8100 276 22.0 

Respondents also planned to purchase 

, .151 VAX-11/750s for$23.6 million plus 72 unspecified VAX systems for 
$13.7 million 

• 153 PDP-11/70s for $30.3 million 
• 62 DG MV/8000s for $14.5 million 
.66 Prime 550/550-2s for $9.8 million, 47 Prime750s for $11.7 million, 

and a relatively slim six 850s for $2.6 million 
• 1351BM System/38s for $31.7 million (and 4 of the brand-new System/ 

23s) 
.61 Wang VSsystems for $8.6 million 

In total, 2,709 respondents (44%) reported plans to purchase 19,774 systems 
valued at roughly $960 million between 7/81 and.7/82 

age main memory size of minicomputers has 
been over 50%. That size is now up to 
383,000 bytes, compared to 319,000 bytes in 
1980. These figures, the research firm said, 
show a continuing price elasticity in main 
memory. 

Surprisingly, however, disk capacity 
has leveled off at around 143 megabytes, 
compared with 149 megs last year. The com
pany said that this may be a temporary plateau 
caused by a "persistently tight industry sup,;, 
ply situation. " 

It has long been a given in the mini- . 
computer industry that its machines are gen
erally run in an interactive mode, a situation 
clearly shown by the Grumman/Cowen re
search. Standalone, interactive systems were 
the primary types of systems listed in the 
survey, mentioned by no less than 66% of all 
respondents. 

. Not surprisingly, network software 

usage was particularly high among users of 
Tandem computers. Tandem has long mar
keted its machines for distributed processing 
applications. In the database system usage list 
were Microdata, Hewlett-Packard, and Tan
dem. 

FOCUS ON 
SPECIAL 
ISSUES 

Several special issues of 
the minicomputer industry 
were focused on by the 
Grumman/Cowen survey. 

Among these were the 32-bit market, interest 
in so-called nonstop systems, and plug-com
patible minis. 

To the surprise of very few, Digital 
Equipment holds a strong lead in the 32-bit 
arena, with a 56% share of 1980-81 purchases 
and a 66.2% share of planned purchases in the 
coming year. The survey showed that Prime 
(with 12.5% of planned purchases), Data 
General (7.4%) , Perkin-Elmer (6.3 % ), Wang 

~~-"------- ---_._". ----~--~---



"HOW?" 

f you're a DP manager you are 
sitting squarely on the horns of 

a dilemma. 

How do you raise the productivityof 
your staff? . 

How do you keep your CICS specialist 
from doing IIgrunt work 1" 
How do you cut down on a severe 
backlog problem? 
How? With Central Software! 

Central Software is compatible with 
IBM 370/115 or larger mainframes 
using CICS. And it can be operated 
by anyone who knows C,OBOL, PL/I 

or Assembler. You to use 
highly-trained CICS specialists to do 
routine jobs. 

Central Software also simplifies 
the development of production appli
cations to fit your specific needs. 
Your programmers can talk directly to 
the system on-line, in real time . 

. But that's just the tip of the iceberg, 
as your CICS specialist will tell you. 
There's alot more to learn about 
Central Software. It's all in a free 
brochure we'll happily send you. 

Or arrange for a free demonstration. 
How? By calling Norman Bushee at 
(703) 556-1000. 

SOFfWARE SPEAKS YOUR LANGUAGE. 
PlANNING RESE4RCH CORPORA110N 

CICS Users! 
Mail to Norman Bushee, 
PRC Program Products . 

Division 
1500 Planning Research Dr., 
Mclean, Virginia 22102. 
I'm interested. Please ... 
c:lSend me your brochure, 

liThe art of communicating 
in a straightforward manner.' 

c:i Call me to arrange a free 
demonstration. 

. state zip 



If you've been postponing data base until you get back to solid 
ground-don't delay any longer. IMS could be your best bet to cope 
with the constantly rising backlog of new projects and critically 
needed maintenance. 

Many successful DP depart
ments have already adopted the 
IBM Information Management 
System/VS (IMS/VS). VVith 
this data base manager, you 
help provide users more consis
tent, accurate information. You 
help simplify application pro
gramming, and eliminate much 
maintenance activity. 

IMS/VS- is rich in function
you may feel that it has more 
than you'll ever need. But what 
you don't use, you don't include. 
You generate a subset tailored 
to your current applications
function for function, as simple 

as any comparable software 
available. IMS/VS demands 
very little from application pro
grammers: they can quickly 
learn the straightforward calls 
for the services they need. 

Eventually, you will dis
cover-as many users have
that those extra functions of 
IMS/VS actually can be power
ful solutions to new problems. 

Conversion Without Tears 

Conversion is 
easier than you 
may think. 
You begin by 

writing your new applications 
for IMS/VS. Convert existing 
programs later, whenever it's 
convenient. 

With IMS/VS, you can get 
added benefits with the Appli
cation Development Facility 
(ADF)-an interactive system 
for generating programs by fill
ing in blanks. By eliminating 
most procedural coding, it can 
make programmers much more 

productive. 
Equally impor

tant,your 
maintenance 

load can begin 
to shrink im

mediately, 
since all pro-

lYl"O'YY\C" be-



come independent of data 
structure. Fields can be added 
or revised freely without affect
ing production programs. 

IBM constantly improves 
IMS/VS, to support such inno
vations as data sharing and dis
tributed data bases. But older 
IMS/VS applications still run on 
today's version. 

~ou can take advantage of 
today's hardware price/perlor
mance without any investment 
in new programming. 

It All Fits Together 

A complete data system 
supports, simplifies, and con
trols the quality of all DP devel
opment and production activity. 
IMS/VS is one part of such a 

system. It is closely integrated 
with IBM products that form 
the other two parts: the Data 
Dictionary and a data communi
cation system, such as the Cus
tomer Information Control 
System/VS (CICS/VS) or 
IMS/VS Data Communication 
(IMSNSDC). 

Act Now 

.-------------. 0-11-81 

=== -:-:.::::. =- IBM Dept. 7~V . 
__ -- DataProcessmgDlv. = ::-:. === 1133 Westchester Ave. = ==-= "': ::® White Plains. N.Y. 

Data Processing Division 10604 

Please send me more information on imple
menting IMS. 

Name 

Title 

The choice of a data base I 
manager, is a major decision., Company I 

I I 
IMSNS is an important, widely I Address I 
used system-accompanied • by I I 
the education, service and s!IP- I City State I 
port you expect from IBM. Call I, I 
your IBM representative now I Phone I 
to discuss it with an IBM data The wa'\J w ... 'e h .. ,11·· •. . 1 it all.. .to(Jp .. tJij 
system specialist. Or send·' us 'J rUN b"'< 
the CIRCLE 113 ON READER CARD is what 



(4.5%) and SEL(3.1%) followed. 
Grumman/Cowen estimated that two

thirds of the growth in the DEC v AX market for 
the year ending June 1982 is coming from the 
fIrm's smaller machine, the model 750; It 
also noted that the survey was taken too early 
to reflect late-1981 deliveries of Prime's 32-
bit model 850 machine. 

But clearly, the fIrm added, the VAX 

system is of "considerable overall impor
tance to DEC," showing up as 51.6% of 
planned dollars to be spent by respondents 
with DEC over the coming year. 

The Grumman/Cowen survey found 
that 47.3% of the 32-bit machines purchased 
from Data General were for oem use, 33% of 
Perkin-Elmer's uirits were for oems, ·and 
25.7% of DEC VAX systems went to oems. The 
Data General machine is going primarily into 
timesharing applications, as is· the DEC sys
tem, while Perkin-Elmer's units are slated 
mainly for scientifIc and engineering compu
tations. DEC and Prime are competing heavily 
in the 32-bit market for interactive design and 
decision support applications. 

In the nonstop area, where Tandem 
has essentially created and dominated a mar
ket it still has to itself, interest was up from 
last year's survey. Almost a fIfth of those 
responding said they were interested in non
stop systems and said they would pay more 
for that feature. Another 28% said they were 
interested in the systems but "would not pay 
up for it. " Only 2% of the respondents had 
nonstop systems installed and all of them 
were Tandem machines. 

Grumman/Cowen's fIgures also 
showed a direct correlation between size of 
the buying organization and its interest in 
nonstop computers. 

Distributed processing plays a big role 
in the minicomputer market, where for sever
al years users have been attaching small ma
chines to large mainframes and to other minis 
via telecommunications links. While all the 
software problems have not yet been worked 
out, many organizations are strongly,commit
ted to distributed processing. 

Ranking distributed processing sup
pliers according to penetration of accounts 
where they are principal mini suppliers, 
Grumman/Cowen found Datapoint with the 
highest level of activity. Following it were 
Honeywell and IBM, trailed by Texas Instru
ments and Hewlett-Packard. 

IBM was found to be the largest distrib
uted system supplier and its share of the mar
ket is growing. It was also shown that the 
greatest distributed processing activity was at 
organizations that also used IBM mainframes. 
Just over half the IBM mainframe users ex
pected to have distributed systems in place by 
mid-1982. 

In the non-IBM mainframe arena, just 
under half of the respondents expected to 
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TABLE III 

TOP 10 SYSTEMS TO BE ACQUIRED DURING· 
1981/82 COMPARED WITH TOP 10 ACQUIRED 
DURING PREVIOUS 18 MONTHS 

A. Based on number of respondents acquiring systems: 

1/80-6/81 7/81-12/82 
1. IBM 8ystem/34 DEC VAX-11/780 

CHANGE 
+ 

2. DEC PDP-11/34 IBM 8eries/1 
3. DEC VAX-11/780 DEC PDP-11/44 
4. DEC PDP-11/70 IBM 8ystem/38 
5. IBM 8eries/1 IBM 8ystem/34 
6. DEC PDP-11/44 HP3000 (Unspec.) 
7. HP3000 (Unspec.) DEC PDP-11/70 
8. DEC PDP-11 /23 DEC PDP~ 11/34 
9. HP1000 DECVAX-11/750 

10. DG Nova 4 DEC PDP-11 /23 

B. Based on number of units being acquired 

1. IBM 8eries/1 DG Nova 4 
2. DG Nova 4 DEC PDP-11 /44 
3. DEC PDP-11 /44 DG Eclipse 8/1 XX 
4. TI 08990 IBM 8eries/1 

-5. DG Nova 3 DEC PDP-11 /23 
6. Datapoint 1500 DEC VAX-11/7~0 
7. DEC PDP-11/34 HP21MX 
8. IBM 8ystem/34 HP3000-30 
9. DG Eclipse 8/2XX DG Eclipse 8/2XX 

10. DEC PDP-11/23 IBM 8100 

TABLE IV 

PERCENT OF SITES PLANNING/CONSIDERING 
VENDOR SWITCH 

+ 
+ 

New 

+ 

New 

+ 
+ 

New 

+ 
New 
New 
New 
NC 

New 

PRINCIPAL 'SUPPLIER 1980 SURVEY 1981 SURVEY 

Basic Four 16.9 32.7 
Burroughs 29.6 27.0 
Computer Automation 23.1 31.8 
Data General 18.2 22.0 
Datapoint 9.4 15.2 
DEC 12.8 13.2 
Four Phase 20.0 19.6 
General Automation 53.8 60.0 
Harris 24.6 30.0 
Hewlett-Packard 10.6 10.7 
Honeywell 17.9 21.4 
IBM 11.9 12.8 
Microdata 20.3 16.2 
Modcomp 17.9 23.3 
NCR 19.8 15.5 
Northern Telecom (Sycor) 41.7 30.0 
Perkin-Elmer 19.8 26.2 
Prime 8.3 8.2 
Raytheon 55.6 67.2 
SEl 11.1 16.7 
Tandem 6.9 0.0. 
Texas Ins~ruments· 14.5 18.3 
Univac 22.6 26.7 
Varian 23.3 38.5 
Wang 15.6 19.3 

Total Sites 17.2 18.6 

• Impressively high degree of customer loyalty for Tandem 
• Consistently high also for Prime, HP, IBM and DEC 
• Persistently low-for Raytheon and General Automation 
• Most sizable negative shifts for Basic Four and Varian 
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INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 

A(last"Jhe~e's a multFLJsermicro-'''' . ciE·inq~i~/re;p(mSe;a.PPlicaii~n,:A~dIf~~our': ....... ';/\. Add as many' terminals as .youJike . 
~omp~te~,~y,st~~ d~signed' and. puHt tne .... . termJnal n~eds .. are.mor~ ~ophisti~ated, .. : :'" . . .:-. at prices starting . atless thclO$2500 .. ·.':/; 
Nay it shpuJd:be,.ThR CompuStar™.pur selecteithephe:C~mpuStarMod~120.30 ., Nowthat's,truly·incredj~leJ'··'··y:< . 
le\}J,low-cQst "shared~diskHmultbuser ',or40; Each canpe used as eitheea stand~, I~;: Nomatter'what ypur application, " 
5ystem'withmainframe, performance;, ',~alone.wor~station Or tied in!o 'a. multi-user: the CompuStar, can, hanQle it! Three. disk 

:;,'. Unlike any other system; o~r· . .Dew.:,' ' .. :n~twork,'The Model. 20 incorporates all of . ;<". storage o~tions are available,' A tabletop;· 
Comp'uSta~ offersw~at we believe to .be the·; ., the. features of the lVIodel10withthe', .. ·.;10mega~yte8nc winche~ter :-type ,drive 
most pr~ctical approach to almQst any addition,oftwo, double-densityminHrop~ .' . compl~te with power supply and our spew. 
mLllti·u~er.·application .. Data·ent~; Distrib- .. pies built right inj And it boastsOver;;;, c.ial controller and rilUltipl~xor Gostsjust 
uted processing; $111 all business.~cientific~ ::;~.: 350,000, bytes Of local; off-line usersto(:- ',$4995. Or; if your disk storage needs'are 
INhateverrAnd~ever before has such .. ,' .': . , ;·age. The.Model3,O also J~aturesa 'dual... "":;more dernanding; seieet either a32 or 96 
powe(ful'performance been available at .' < drive system butoffers over700,000'bYtes ,megabyteCo'ntroIData CMD 'drive with'a 
suchm'odest'cost Here's howwedid it.~. ,0fdisk·storage:.And, the.Model.40 boast$"·· ~:16 megabyte removable,'top loading·car*·· 

,,'Thesystemarchitecturf:} of the:' .. n¢arlyl}2 milliorlbytes pf.dualdiskstor· ' tridge. Plus,mere'sno fuss in getting a 
Comp~Staris' basedon.four types of ,video. '. age.; Bulno matter which model you' CompuSt~lr system up and running. Just , 
display terminals, each of which can be ' .'.,select;you~lIenjoy unpart:illeledversatilit{ plug in a Video ProcessingUnitandyou're 
connected into an auxilia~ hard disk stor -' 'in configuring your multFuser network.' ready togo ... with up to 254 moreter:-
agesvstem:Up to 25qterminalscanbe ' .. ' ;:V";,.,,, ,~;, ., .... " ;, mihals in the 'network by simply connect-
connected into a single network! Each ter( . '> ing them together in'a"daisy-:chain" . ' 
minal (called a Video Processing Unit) con·· ' fashion. CompuStar's special parallel 
tains Us own microprocessoLand 64Kof;i,: interface, allows for systelTl cablelengths 
dyn~micHAM; The result? Lightning fast): ,:;~;;;;;:==========.:=~~!!.!!!!~\ \ ,otup to one rnile·.~, . with data' transfer.,'·, .,' 
program f:}xecutionlEven,when all users ;:!! \ rates of ,t6 million BPSl', .. ":" . , 
areon~line,performing different tasks! A . Y i.: .. Softwarecosts'arelow;JqQ!;,,; .. 
spf:}Cial "lTlultiplexqr" in the 'Cqmpu§tar " \ .: C9mpuSta(sdiskoperating systernisthe.~, 
Disk,~torage System ties allexter:- . ; ' ino;~stry~tanda~d CR!IVI~.:Wit~ .aW.:::,',r 
naLusers together to, "share" the .' :', impressivearray,ofapPUcation.~oft:-:,\· 
system'sdisk·resources. So,: no . '.' ..; •.... ;warealr£:}ady·(lVail(lbleanpse~eral,;, '\ 
'single, user ever n£:}ed wait~nan·' ...• ·' .• ,' ' ~·;.communicationpackages,offereg;',.\, 
other; '~n exciting ,concept";. \ '. . . ", ' '. the. CompuStarp(lntack,I~£:}ven yount " 
with some aweso.me flPplication • ,most. difflculteroQraminiogitasks~" .•.. ': 
PosSi~ilities!',... . . '..... c' ,\\j\';;:Y:Col11pare.fo~iYQu.rself~;Qtall;~;'j~~ 

, , :'. CompuStar~user \j.~~e nJ!CrocqmQ~ter:Pflse(jm4ltb~JS,~ 
stations'can be configured in c • ,;'xuser~ystem§~v~1IabJe:todaY{':;'i:jj 
almost as many ways as you ' . ; "'t~\}JeknoVlpf:Qnlyj.oll~;Whi,Cnj,}~j 
c'an :i~agimhTh,ewide variety\ . t,'o~fersJ~xactlY)vhat yoit~~e~ :~j>:j~ 
. of: terminals'offered Qivesyou,. / . ) .\' '~~andsho~ldexpect ~XGep?:.~ S,\j) 
the, flexibility, and versatility , .\ ~:;tioQ~1 value/andupwar~:·\.\ :;>: 
y,qu'vealwayswantep (but, ";"cfJ' gr9wthcapability:Tn~:"j:;' v<~ 

"never Qad) in,amulti·user: j \CompuStar'tfv1:Atmepric~;Z.\,,; 
:systern:The CompuStar' '. .. \<,~'and performanc~Jead~rkj': 
. Modet10isa program'~': \~ : : .. :.' rfrE.r' .• ..;.;j .. · .•. ·.J .. 'IDN(\TIE'/\~T .. Ec. .,J' 

mabIe;: intelligent terlTlinal.. ' 
with 64KofRAM.It'sa 
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'. 2300 Broad River Rd, Columbia, SC29210 
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TABLE v 
REASONS FOR CONSIDERING VENDOR SWITCH 

Current PERCENT OF "SWITCHING SITES" DISSATISFIED WITH: 
Principal Delivery Hardware Software Sales/Serv 

have their distributed processing systems in-
Vendor Schedules Price Reliability Support Org. Other 

stalled by next year. As for growth of distrib- Basic Four 6.3 25.0 12.5 31.3 18.8 18~8 
uted processing among mainframe users, Burroughs 16.7 4.2 45.8 41.6 50.0 16.7 
both IBM and non-IBM users showed a growth Computer 
rate of about 65%. Significantly, among users Automation 14.3 57.1 57.1 14.3 
with no mainframes, only 30% will have dis- Data 
tributed processing in. place by next year. General 8.0 9.2 31.0 36.8 29.9 26.4 
However, the distributed systems of those Datapoint 3.7 7.4 37.0 48.1 25.9 37.0 
same users are expected to grow at an 85% DEC 19.3 20.5 25.1 35.7 18.7 22.8 
annual rate. Four Phase' 5.3 5.3 21.1 57.9 21.1 31.6 

IBM was cited as the principal supplier General 
of distributed systems by 29.9% of all respon- Automation 6.7 6.7 33.3 33.3 26.7 33.3 
dents with that kind of system already in use. Harris 8.3 50.0 41.7 25.0 8.3 
This correlates with data recorded in Grum- Hewlett-
man/Cowen's mainframe user survey taken Packard 3.8 13.2 20.8 . 50.9 15.1 41.5 
last winter. Honeywell 4.2 16.7 25.0 ·75.0 37.5 20.8 

Growth in distributed system installa- IBM 4.5 28.8 23.5 46.2 19.7 25.0 
tions looks to be strong not only for IBM but Microdata 27.3 18.2 18.2 45.5 36.4 
also for Hewlett-Packard,Prime, and Data ModComp 28.6 42.9 42.9 28.6 14.3 
General. NCR 9.1 36.4 45.5 27.3 9.1 

Grumman/Cowen's figures showed Northern 
little change in users' interest in having IBM Telecom 
370-compatible minicomputers. Only 28.9% (Sycor) 66.7 33.3 50.0 
said they would like 370 compatibility, com- Perkin-

, I 
pared to a figure of 26.4% in last year's sur- Elmer 5.9 11.8 29.4 47.1 23.5 23.5 
vey. On the other hand, communications ca- Prime 15.4 15.4 30.8 4~.2 30.8 30.8 
pability with 370 machines was much more SEL 50.0 50.0 
popular-36.7% said such a facility would be Tandem 
very desirable. Texas 

Interest in 370 software compatibility Instruments 5.3 26.3 42.1 31.6 26.3 
was concentrated but not limited to respon- Univac 37.5 75.0 37.5 
dents who are also IBM mainframe users. A Varian 20.0 20.0 - 40.0 20.0 60.0 
full 17% of those users expressed such a de~ Wang 2.9 35.3 20.6 44.1 32.4 
sire. 

Asked how much of a price break they Total Sites 7.3 15.0 28.5 40.4 24.1 27.1 
would want from a PCM before switching from 
an established supplier, end users, oems, and 
systems houses showed quite similar re-

TABLE VI sponses. About a third in each group said they 
would not buy from a PCM under any circum- 'MINICOMPUT~R-RELATED SPENDING 1980/81 
stance, another third said they would switch 
for· a price break of more than 20%, and the 

Percent Of END USER TOTAL SITES 
remainder would switch for as little as 10%. 
As a class, systems houses seemed less inter~ Total Own Imple- Oem Systems Dealer/ 1981 1980 
ested in PCM gear than oems. Spending Use menter House Distrib. Survey Survey 

Price and cpu performance were said A. Directly with 
to be the m9st important selection criteria for systems supplier 
those most disposed to PCM equipment, while 
vendor reputation, vendor support, and field 1. Cpus, 
maintenance were the least important factors. memory, 
So far, the PCM question is an academic one peripherals 67.5 ,72.6 73.5 73.5 83.1 69.9 72.2 
for all suppliers but Data General. 2. Software/ 

So far, the PCM question remains,an programming 8.2 8.6 5.0 4.3 3.8 7.4 6.8 
academic one for all mini suppliers except 3. Maintenance/ 
Data General. It is currently embroiled in an spares 10.4 9.2 7.3 5.4 4.3 9.2 7.7 
antitrust suit with Fairchild, which brought to 

B. With market a microprocessor that emulates Data 
General's popular Nova mini. independent 

suppliers 

To order the full minicomputer survey 
1. Memory, 

peripherals 6.0 5.1 12.2 14.4 2.6 7.7 6.9 
contact Shirley Stirling or Kathy Mur- 2. Software/ ray, DATAMATION sales, 666 Fifth Ave., programming 7.8· 4.5 1.9 2.4 6.1 5.9 6.4 
New York, NY 10103. In New York 
State call (212) 489-3473; out of Rising percentage of spending going for systems maintenance. 
state, (800) 223-0743. 
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: "Qur lab test results are critical to . , 

effectiVe health care. We ·wouldn't trust them to 
. anything less than .. Scotc.1i . Brand Disk Packs!' 

IIiUBI 
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Dr. David B. Kaminsky, 
Director of Laboratory, 
Eisenhower Medical Center, 
Rancho Mirage, CA 

Eisenhower's health care programs 
depend on the accuracy of almost 
30,000 clinical tests every month. So 
its laboratory depends on Scotch 
949/80 Disk Packs. 
Every Scotch Disk Pack is designed 
to resist the damage caused by 
head crashes and to protect critical 
data-two advantages of the 
exclusive 3M CRASHGUARD® 
protective disk coating. 
Each pack is tested to assure it 
exceeds industry performance stan
dards before it leaves our plant. 
We make certain you can depend on 
every pack, because we know 
nothing less than the best is accept
able for your vital data. 
Scotch Disk Packs are available 
in a wide range of configurations to 
meet your needs. 
For information about how you 
can purchase Scotch Disk Packs, 
call toll free: 800:'328-1300. (In 
Minnesota, call collect: 612-736-9625.) 
Ask for the Data RecordIng' ' 
Products Division. In Canada, write 
3M Canada, Inc., London, Ontario 
N6A4T1. " 

If ii's worth remembering,' 
it's worth Scotch . 
Data Recording' Pro~ucts. 

\. . ." 
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Is switching data 
a problem? 

Then here are four reasons why you~U love DCC's 
switching multiplexer.' 

DCC's SM9200 Switching 
Multiplexer offers all the advan
tages of statistical multiplexing
reduced telephone line costs and 
error free messages. But our Switch 
Mux also offers you Port Contention, 
Port Selection and Data P ABX. 

The Switch Mux allows a user to 
contend for any host port in either 
the local or remote location. Rotary 
group selection, speed conversion 
and unbalanced configurations are 
also standard Costs savings are 
realized by reducing the number of 
computer ports and the size of the 
multiplexer configuration. 

You can connect any terminal 
to any computer or terminal locally 
within your facility, or remotely to 
any port within another facility. 

Using the advantages of, statistical 
multiplexing, these facilties can be 
located thousands of miles apart. 

DCC 

Interconnect up to 64 local data 
devices to create a total intrafacility 
switched network Functions such 
as shared computer resources and 
electronic mail can inexpensively 

. be implemented Through an 
optional supervisory port connec
tion status and other system 
parameters can be easily 
displayed. 

~. $~9~@(Q) '. • • 

Domestic U.S. price for a standard 
4 port model starts at $2200 
FOB Germantown, Maryland. 
Delivery is within 30 days. 

Call or write DCC's Data Com 
Marketing Department for full 
details on how the SM9200 can 
help solve your networking 
problems and save you money. 

Options available with the 
SM9200 Switching Multiplexer: 

• BISYNC Support 
• Reverse Flow Control 
• Autobaud 
• Supervisory 

Port 
• Backup high 

speed link 

IWn@nU:iill CC <IDmmmffi UlJIIDncr=<IDfdi<IDITIl6 ~ <ID~(Jl)ITcruilii<IDITil 
A~OM COMPANY 

11717 Exploration Lane, Germantown, Maryland 20767 Telephone (301)428-5500 TWX (710)828-0541 

. CIRCLE 116 ON READER CARD 



The system design is elegant but the user interface is not. 

by Donald A. Norman 
UNIX is a highly touted operating system. De
veloped at the Bell Telephone Laboratories 
and distributed by Western Electric, it has 
become a standard operating system in uni
versities, and it promises to become a stan
dard for micro and mini systems in homes, 
small businesses, and schools. But for all of 
its virtues as a system-and it is indeed an 
elegant system-UNIX is a disaster for the 
casual user. It fails both on the scientific prin
ciples of human engineering and even in just 
plain common sense. 

If UNIX is really to become a general 
system, then it has got to be fixed . .I urge 
correction to make the elegance of the system 
design be reflected as friendliness towards the 
user, especially the casual user. Although I 
have learned to get along with the vagaries of 
UNIX's userinterface, our secretarial staff per
sists only because we insist. 

And even I, a heavy user of computer 
systems for 20 years, have had difficulties: 
copying the old file over the new, transferring 
a file into itself until the system collapsed, 
and removing all the files from a directory 
simply because an extra space was typed in 
the argument string. The problem is that UNIX 
fails several simple tests. 

Consistency: Command names, lan
guage, functions, and syntax are inconsistent. 

Functionality: The command names, 
formats, and syntax seem to have no relation
ship to their functions. 

Friendliness: UNIX is a recluse, hid
den from the user, silent in operation. The 
lack of interaction makes it hard to teli what 
state the system is in, and the absence of 
mnemonic structures puts a burden on the 

dJ user's memory. 
::l What is good about UNIX? The system 
fr design, the generality of programs, the file 
~ structure, the job structure, the powerful op
~. erating . system command language (the 
u "shell"). Too bad the concern for system 
in design was not matched by an equal concern 
6 for the human interface. 
~ One of the first things you learn when 
~ you start to decipher UNIX is how to list the 
~ contents of a file onto your terminal. Now this 
;j sounds straight-forward enough, but in UNIX 

THE TROUBLE 
WITH UNIX 
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The Timeplex E/SERIES is a complete data con
centrator system designed to economically link 
clusters of remote terminals to your minicomputer. 

E I SERIES: Cuts communications costs. 
Suddenly, saving communications costs by linking 
several terminals to one shared telephone line 
becomes easy. 

Unlike the competition, the Timeplex E/SERIES 
simplifies the challenge of point-to-point communi
cations by incorporating three functions in a single 
compact unit. One system offers you a statistical 
multiplexer supporting 4 to 16 asynchronous chan
nels, plus an optional statistical multiplexer for an 
additional synchronous channel, plus an optional 
integral high speed modem. 

Timeplex offers 
a one-stop system 
solution for 
communicating 
with multiple 
remote terminals. 
Economically. 
High speed modem 

Asynchronous statistical multiplexer 

Synchronous statistical multiplexer 

• • 

E/SERIES: Puts it all together. Putting three 
functionally distinct modules in one enclosure elimi
nates external communications units and bulky, 
expensive cables. And, a minicomputer interface 
option further reduces costs. The result: System 
planning and installation is extremely simple. Reli
ability is enhanced. Costs are dramatically 
reduced. 

Free step-by-step Guide. This easy-to-under
stand booklet contains all the facts on how to 
remote your terminals, Simply and economically. 
Just write or call Timeplex for your free copy. 

For the name of the E/SERIES stocking distributor 
nearest you, cal~ 201-368-0736. 

Timeplex, Inc.lOne Communications Plaza I 
Rochelle Park, N.J. 07662. 
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WHAT IS UNIX? 
UNIX is an operating system developed by 
Dennis Ritchie and Ken Thompson of Bell 
Laboratories. UNIX is trademarked by Bell 
Labs and is avaihble under license from 
Western Electric. Although UNIX is a rela
tively small operating system, it is quite 
powerful and general. It has found consider
able favor among programming groups, es
pecially in universities, where it is primarily 
used with DEC computers-various versions 
of the DEC POP-II and the VAX. The operat
ing system and its software are written in a 
high level programming language called C, 
and most of the source code and documenta
tion is available on-line. For programmers, 
UNIX is easy to understand and to modify. 

For the nonexpert programmer, the 
important aspect of UNIX is that it is con
structed out of a small, basic set of concepts 
and programming modules, with a flexible 
method for interconnecting existing mod
ules to make new functions. All system ob
jects-including all 110 channels-look like 
files. Thus, it is possible to cause input and 
output for almost any program to be taken 
from or to go to files, terminals, or other 
devices, at any time, without any particular 
planning on the part of the module writer. 
UNIX has a hierarchical file structure. Users 
can add and delete file directories at will and 
then "position" themselves at different lo
cations in the resulting hierarchy to make it 
easy to manipulate the files in the neighbor
hood. 

The command interpreter of the op
erating system interface (called the 
"shell") can take its input from a file, 
which means that it is possible to put fre
quently used sequences of commands into a 
file and then invoke that file (just by typing 
its name), thereby executing the command 
strings. In this way, the user can extend the 
range of commands that are readily availa
ble. Many users end up with a large set of 
specialized shell command files. Because 
the shell includes facilities for passing argu
ments, for iterations, and for conditional 
operations, these "shell programs" can do 
quite a lot, essentially calling upon all sys
temresources (including the editors) as sub
routines. Many nonprogrammers have dis
covered that they can write powerful shell 

even this simple operation has its drawbacks. 
Suppose I have a file called' 'testfile." I want 
to see what is inside of it. How would you 
design a system to do it? I would have written 
a program that listed the contents onto the 
terminal. perhaps stopping every 24 lines if 
you had signified that you were on a display 
terminal with only a 24-line display. UNIX, 

however, has no basic listing command, and 
instead uses a program meant to do something 
else. 

Thus if you want to list the contents of 
a file called" Happy Days, " you use the com
mand named "cat": 

cat HappyDays 
Why cat? Why not? After all, as Humpty 
Dumpty said to Alice, who is to be the boss, 

programs, thus significantly enhancing the 
power of the overall system. 

By means of a communication chan
nel known as a pipe, the output from one 
program can easily be directed (piped) to the 
input of another, allowing a sequence of 
programming modules to be strung together 
to do some task that in other systems would 
have to be done by a special purpose pro
gram. UNIX does not provide special pur
pose programs. Instead, it attempts to pro
vide a set of basic software tools that can be 
strung together in flexible ways using I/O 

redirection, pipes, and shell programs. 
Technically, UNIX is just the operating sys
tem. However, because of the way the sys
tem has been packaged, many people use 
the name to include all of the programs that 
come on the distribution tape. Many people 
have found it easy to modify the UNIX sys
tem and have done so, which has resulted in 
hordes of variations on various kinds of 
computers. The "standard UNIX" discussed 
in the' article is BTL UNIX Version 6 (May 
1975). The Fourth Berkeley Edition of UNIX 

is more or less derived from BTL UNIX Ver
sion7 (September 1978), with considerable 
parallel development at the University of 
California, Berkeley and some input from 
other BTL UNIX versions. I am told that some 
of the complaints in the article have been 
fixed; however, Version 6 is still used by 
many people. 

The'accompanying article is written 
with heavy hand, and it may be difficult to 
discern that I am a friend of UNIX. The nega
tive tone should not obscure the beauty and 
power of the operating system, file struc
ture, and the shell. UNIX is indeed a superior 
operating system. I would not use any other. 
Some of the difficulties detailed result from 
the fact that many of the system modules 
were written by the early users of UNIX, not 
by the system designers; a lot of individual 
idiosyncrasies have gotten into the system. 
It is my hope that the positive aspects of the 
article will not be overlooked. They can be 
used by all system designers, not just by 
those working on UNIX. Some other systems 

, need these comments a lot more than does 
UNIX. 

~D.A.N. 

words or us? "Cat," short for "concatenate" 
as in, take file1 and concatenate it with file2 
(yielding one file, with the first part file1, the 
second file2) and put the result on the "stan
dard output" (which is usually the terminal): 

cat file1 file2 
Obvious, right? And if you have only one file, 
why cat will put it on the standard output-the 
terminal-and that accomplishes the goal 
(except for those of us with video terminals, 
who watch helplessly as the text goes stream
ing off the display). 

The UNIX designers believe in the 
principle that special-purpose functions can 
be avoided by clever use of a small set of 
system primitives. Why make a special func
tion when the side effects of other functions 

will do what you want? Well, for several 
reasons: 
• Meaningful terms are considerably easier 
to learn than nonmeaningful ones. In comput
er systems, this means that names should re
flect function, else the names for the function 
will be difficult to recall. 
• Making use of the side effects of system 
primitives can be risky. If cat is used unwise
ly, it will destroy files (more on this in a 
moment). 
• Special functions can do nice things for 
users, such as stop at the end of screens, or put 
'on page headings, or transform nonprinting 
characters into printing ones, or get rid of 
,underlines for terminals that can't ,do that. 
Cat, of course, won't stop at terminal or page 
boundaries, because doing so would disrupt 
the concatenation feature. But still, isn't it 
elegant to use cat for listing? Who needs a 
print or a list command? You mean "cat" 
isn't how you would abbreviate concatenate? 
It seems so obvious, just like: 

FUNCTION UNIX COMMAND NAME 

C compiler cc 
change working 

directory chdir 
change password passwd 
concatenate cat 
copy cp 
date date 
echo echo 
editor ed 
link In 
move mv 
remove rm 
search file for 

pattern grep 

Notice the lack of consistency in forming the 
command name from the function. Some 
names are formeq by using the first two con
sonants of the function name. Editor, howev
er, is "ed," concatenate is "cat," and 
"date" and "echo" are not abbreviated at 
all. Note how useful those two-letter abbre
viations are. They save almost 400 millisec
onds per command. 

Similar problems exist with the mimes 
of the file directories. UNIX is a file-oriented 
system, with hierarchical directory struc
tures, so the directory names are very impor
tant. Thus, this paper is being written on a file 
named "unix" and whose "path" is Icsl/ 
norman/papers/CogEngineering/unix. The 
name of the top directory is "/", and cs 1, 
norman, papers, and CogEngineering are the 
names of directories hierarchically placed be
neath "I". Note that the symbol "I" has two 
meanings: the name of the top level directory 
and the symbol that separates levels of the 
directories. This is very difficult to justify to 
new users. And those names: the directory for 
"users" and "mount" are called, of course, 
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Which infortnation processor 
At last, here's an information processor 
that gives you everything you need. All in 
one small package. And' at one small price. 

It's the 503: the newest member of 
Northern Telecom's DDP family. 

Just check out the check list. 
Powerful, state-of-the-art DDP? Check. 

FEATURE DATAPOINT 1536 mM5285 

STORAGE-
BASIC SYSTEM 500K 246K ~ 

,i/ 

BASE PRICE { UNDER $6,500 
./'/' j 
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CAPABILITY 

Based on in/annation available at date 0/ publication, 
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Full-function word processing (using 
our exclusive Omniword™ software)? 
Check. 

A wide range of networking communi
cations, so you can share information with 
a remote host as well as other Northern 
Telecom family members?,_~~ck. ", 
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checks out across the board? 
And that's just part of the picture. 
This amazing little machine checks out 

on friendliness, too. It's simple to use and 
human-engineered with all kinds of fea
tures like a non-glare display' with clear, 
readable text and a keyboard that doesn't 
tire you out. 

Why don't you check out the 503 for 
yourself? Call your local Northern Telecom 
sales representative or write Dave Smith, 
Northern Telecom, Inc., P.O. Box 1222, I 

Minneapolis, MN 55440. 
You'll see there's no other information 

processor like it. 

1113ttl1Ctl1 
tC~CCl3ln 

I ................ , ducing the 503 
from Northern Telecom 
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After all, as Humpty Dumpty said to Alice, who is 
to be the boss, words or us? 

"usr" and "mnt." And there are "bin," 
"lib," and "tmp" (binary, library, and 
temp). UNIX loves abbreviations, even when 
the original name is already very short. To 
write "user" as "usr" or "temp" as "tmp" 
saves an entire letter: 'a letter a day must keep 
the service person a~ay. But UNIX is inconsis
tent; it keeps "grep" at its full. four letters, 
when it could have been abbreviated as "gr" 
or "gp." (What does grep m~an? "Global 
REgular expression, Print"-at least that's 
the best we can. invent; the manual doesn't 
even try. The name wouldn't matter if grep 
were something obscure, hardly ever used, 
but in fact it is one of the more powerful, 
frequently used string processing com
mands.) 

LIKE CAT? 
THEN 
TRY DSW 

Another important routine 
goes by the name of 
"dsw." Suppose you acci
dentally create a file whose 

name has a nonprinting character in it. How 
can you remove it? The command that lists the 
files on your directory won't show nonprinting 
characters. And if the character is a space (or 
worse, a "*"), "rm" (the program that re
moves files) won't accept it. The name' 'dsw' , 
was evidently written by someone at Bell Labs 
who felt frustrated by this problem and hacked 
up a quick solution. Dsw goes to each file in 
your directory and asks you to respond' 'yes" 
or "no, " whether to delete the file or keep it. 

How do you remember dsw? What on 
earth does the name stand for? The UNIX peo
ple won't tell; the manual smiles the wry 
smile of the professional programmer and 
says, "The name dsw is a carryover from the 
ancient past. Its etymology is amusing." 
Which operation takes place if you say 
"yes"? Why, the file is deleted of course. So 
if you go through your files and see impor
tant-file, you nod to yourself and say, yes, I 
had better keep that one . You type in. "yes ~' , 
and destroy it forever. There's no warning; 
dsw doesn't even document itself when it 
starts, to remind you of which way is which. 
Berkeley UNIX has finally killed dsw, saying 
"This little known, but indispensable facility 
has been taken over . . ." That is a fitting 
commentary on standard UNIX: a system that 
allows an "indispensable facility" to be "lit
tle known. " 

The symbol "*" means "glob" (a 
typical UNIX name: the name tells you just 
what it does, right?). Let me illustrate with 
our friend, "cat." Suppose I want ,to collect a 
set of files named paper. 1 paper.2 paper.3 
and paper.4 into one file. I can do this with 
cat: 
cat paper. 1 paper.2 paper.3. paper.4> 

newfilename 
UNIX provides "glob" to make the job even 
easier. Glob means to expand the filename by 
examining all files in the directory to find all 
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that fit. Thus, I can redo my command as 
cat paper*>newfilename 

where paper* expands to {paper.1 paper.2 
paper.3 paper.4}. This is one of the typical 
virtues of UNIX; there are a number of quite 
helpful functions. But suppose I had decided 
to name this new file "paper. all "-pretty 
logical name. 

cat paper*>paper.all 
Disaster. In this case,paper* expands to pa
per. 1 paper.2 paper.3 paper.4 paper.all, and 
so I am filling up a file from itself: 

cat paper. 1 paper.2 paper.3 paper.4 
. paper.all>paper.all 

Eventually the file will burst. Does UNIX 
check against this, or at least give a warning? 
No such luck. The manual doesn't alert users 
to this either, although it does warn of anoth
er, related infelicity: "Beware of 'cat a b > a' 
and 'cat b a > a' , which destroy the input files 
before reading them." Nice of them to tell us. 

. The command to remove all files that 
start with the word "paper" 

rm paper* 
becomes a disaster if a space gets inserted by 
accident: 

rm paper * 
for now the file "paper" is removed, as well 
as every file in the entire directory (the power 
of glob). Why is there not a check against 
such things? I finally had to alter my version 
of rm so that when I said to remove files, they 
were moved to a special directory named 
"deleted" and preserved there until I logged 
off, leaving me lots of time for second 
thoughts and catching errors. This illustrates 
the power of UNIX: what other operating sys
tem would make it so easy for someone to 

'. completely change the operation of a system 
command? It also illustrates the trouble with 
UNIX: what other operating system would 
make it so necessary to do so? (This is no 
longer necessary no~ that we use Berkeley 
UNIx-more on this in a moment.) 

THE SHY 
TEXT 
EDITOR 

The standard text editor is 
called Ed. I spent a year 
using it as an experimental 
vehicle to see how people 

deal with such confusing things. Ed's major 
property is his shyness; he doesn't like to talk. 
You invoke Ed by saying, reasonably 
enough, "ed." The result is silence: no re
sponse, no prompt, no message, just silence. 
Noviees are never sure what that silence 
means. Ed would be a bit more likable if he 
answered, "thank you, here I am," or at least 
produced a prompt character, but in UNIX 
silence is golden. No response means that 
everything is okay; if something had gone 
wrong, ,it would have told you. 

Then there is the famous append mode 
error. To add text into the buffer, you have to 
enter "append mode." To do this, you sim
ply type "a," followed by RETURN. Now 

everything that is typed on the terminal goes 
into the buffer. (Ed, true to form, does not 
inform you that it is now in append mode: 
when you type "a" followed by "RETURN" 
the result is silence.) When you are finished 
adding text, you are supposed to type a line 
that "contains only a . on it." This gets you 
out of append mode. 

Want to bet on how many extra peri
ods got inserted into text files, or how many 
commands got inserted into texts, because the 
users thought that they were in command 
mode and forgot that they had not left append 
mode? Does Ed tell you when you have left 
append mode? Hah! This problem is so obvi
ous that even the designers recognized it, but 
their reaction, in the tutorial introduction to 
Ed, was merely to note wryly that even expe
rienced programmers make this mistake. 
While they may be able to see humor in the 
problem, it is devastating to the beginning 
secretary, research assistant or student trying 
to use UNIX as a word processor, an experi
mental tool, or just to learn about computers. 

How good is your sense of humor? 
Suppose you have been working on a file for 
an hour and then decide to quit work, exiting 
Ed by saying "q." The problem is that Ed 
would promptly quit. Woof, there went your 
last hour's work. Gone forever. Why, if you 
had wanted to save it you would have said so, 
right? Thank goodness for all those other peo
ple across the country who immediately re
wrote the text editor so that we normal people 
(who make errors) have some other choices 
besides Ed, editors that tell you politely when 
they are working, that tell you if they are in 
append or command mode, and that don't let 
you quit without saving your file unless you 
are first warned, and then only if you say you 
really mean it. 

As I wrote this paper I sent out a 
message on our networked message system 
and asked my colleagues to tell me of their 
favorite peeves. I got a lot of responses, but 
there is no need to go into detail about them; 
they all have much the same flavor, mostly 
commenting about the lack of consistency 
and the lack of interactive feedback. Thus, 
there is no standardization of means to exit 
programs (and because the "shell" is just 
another program as far as the system is con
cerned, it is very easy to log yourself off the 
system by accident). There are very useful 
pattern matching features (such as the' 'glob' , 
* function), but the shell and the different 
programs use the symbols in inconsistent 
ways. The UNIX copy command (cp) and the 
related C programming language "string
copy" (strcpy) reverse the meaning of their 
arguments, and UNIX move (mv) and copy 
(cp) operations will destroy existing files 
without any warning. Many programs take 
special "argument flags" but the manner of 
specifying the flags is inconsistent, varying 



MORE 
POWER 
TO 11M? 
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Ed's major property is his shyness; he doesn't 
like to talk. 

ANOTHER VIEW 
Prof. Nonnan praises the UNIX system de
sign but makes a number of caustic remarks 
about command names and other aspects of 
the human interface. These might be ig
nored, since he has no experimental tests to 
justify them; or they might even be taken as 
flattery of UNIX, since he does not name any 
s.ystem he likes better; but some of his 
comments are worth discussing. 

Most of the command names Nor
man points to are indeed strange; some, 
such as dsw, were removed several years 
ago (by the way, to repair the discourtesy of 
the manual, dsw meant "delete from 
switches"). However, it is not clear that it 
makes much difference what the command 
names are. T. K. Landauer,K. GaIotti, and 
S. Hartwell recently tried teaching people a 
version of the editor in which "append," 
"delete," and "substitute" were called 
"allege," "cypher," and "deliberate." It 
didn't seem to have much effect on learning 
time, and afterwards the users would say 
things like "I alleged three lines and delib
erated a comma on the last one" just like 
subjects who had learned the ordinary ver
sion of the editor (" A Computer Command 
By Any Other Name: A Study of Text Edit
ing Terms," available from the authors at 
Bell Labs.) 

In addition to the amusing but sec
ondary discussion of command names, 
Prof. Norman does raise some significant 
issues: (1) whether systems should be ver
bose or terse; (2) whether they should have a 
few general commands or many special
purpose ones; and (3) whether they should 
try to anticipate typical mistakes. Experi
mental results on these issues would be wel
come; meanwhile, the armchair evidence is 
not all on one side. 

UNIX is undoubtedly near an extreme 
of terseness , partly because it was originally 
designed for slow hardcopy tenninals. 
However, the terseness is very ,valuable 
when connecting processes. If the com
mand that lists the logged-on users prints a 

from program to program. 
The version of UNIX I now use is 

called the Fourth Berkeley Edition for the 
VAX, distributed by Joy, Babaoglu, Fabry, 
and Sklower at the University of California, 
Berkeley (henceforth, Berkeley UNIX). This 
is both good and bad. 

Among the advantages: History lists, 
aliases, a richer and more intelligent set of 
system programs (including a list program, an 
intelligent screen editor, an intelligent set of 
routines for interacting with tenninals accord
ing to their capabilities), and ajob control that 
allows one to stop jobs right in the middle, 
start up new ones, move things from back-
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heading above the list, you can't tell how 
many users are on by feeding the command 
output to a line counter. If the editor types 
acknowledgments now and then, its output 
may not be directly usable as input some
where else. Of course, you could feed it 
through something which strips off the extra 
remarks, but presumably that program 
would add its own chatty messages. 

Prof. Nonnan complains about us
ing "cat" for a command which prints files, 
rather than having a special-purpose com
mand for the purpose (there is one, by the 
way: "pg"). Having a few general-purpose 
commands is a definite aid to system learn
ing. In practice, it is not the novices who use 
the alternatives to "cat"; it is the experts, 
who want something better adapted to their 
specia~ needs and are willing to learn anoth
er command. In general, people are quite 
good at recognizing 'special uses of com
mands in context, probably because it is a 
lot like things they have to do every day.in 
English. To take an analogy from program
ming languages, one doubts that Prof. Nor
man.would advocate a separate operator for 
" + " in integer arithmetic and "+" in 
floating point arithmetic. There are many 
advantages to a small, general-purpose set 
of commands. Having only one way to do 
any given task minimizes software mainte
nance while maximizing the ability of two 
users to help each other with advice. But 
this implies that whenever a general com
mand and a specific command do the same 
thing, the specific command should 'be re
moved. It would be a definite service if the 
"cognitive engineers" could tell us how 
many commands are reasonable, to give 
some guidance on, for example, whether 
"merge" should be a separate command or 
an option on "sort" (on UNIX it is a sort 
option) and whether the tenninal drivers 
should be separate commands or options on 
a graphics output. command (on UNIX they 
are separate). The best rule of thumb we 
have today is that designing the system so 

ground to foreground (and vice versa), exam
ine files, and'then resume jobs. The shell has 
been amplified to be a more powerful pro
gramming language, complete with file han
dling capabilities, if-then-else statements, 
while, case, and other goodies of structured 
programming (see box, p. 00). 

Aliases are worthy of special com
ment. Aliases let users tailor the system to 
their own needs, naming things in ways they 
can remember; names you devise yourself are 
easier to recall than names provided to you. 
And aliases allow abbreviations that are 
meaningful to the individual, without burden
ing everyone else with your cleverness or 

that the manual will be as short as possible 
minimizes learning effort. 

Prof. Norman seems to think that the 
computer should try to anticipate user prob
lems, and refuse commands that appear 
dangerous. The computer world is undoubt
edly moving in this direction; strong typing 
in programming languages is a good exam
ple. The "ed" editor has warned for some 
years if the user tries to quit without writing 
a file. The "vi" editor has an "undo" fea
ture, regardless of the complexity of the 
command which has been executed. Such a 
facility is undoubtedly the best solution.· It 
lets the user recognize his mistakes and back 
oU,t of them, rather than expecting the sys
tem to foresee them. It is really not possible 
to anticipate the infinite variety of possible 
user mistakes; as every programmer who 
has ever debugged anything knows, it is 
hard enough to deal with the correct inputs 
to a program. Human hindsight is undoubt
edly better than machine foresight. 

A large number of Prof. Nonnan's 
comments are pleas for consistency. UNIX 

has grown more than it has been built, with 
many people from many places tossing soft
ware into the system. The ability of the 
system to accept commands so easily is one 
of its main strengths. However, it results in 
command names like "finger" for what 
Bell Labs called "whois" (identify a user) 
and "more," "cat," or "pg" for what 
Prof. N onnan would rather call' 'list. " The 
thought of a UNIX Command Standardiza
tion Committee trying to impose rules on 
names is a frightening alternative. Much of 
the attractiveness of UNIX derives from its 
hospitality to new commands and features: 
This has a.Iso meant a diversity of names and 
styles. To some of us this diversity is attrac~ 
tive, while to others the diversity is frustrat
ing, but to hope for the hospitality without 
the diversity is unrealistic. 

difficulties. 

-Michael Lesk 
Bell Labs 

Murray Hill, N.J. 

To work on this paper, I need only 
type the word "unix," for I have set up an 
alias called' 'unix" that is defined to be equal 
to the correct command to change directories, 
combined with a call to the editor (called 
"vi" for "visual" on this system) on the file: 

alias unix "chdir /csllnonnan/papers/ 
CogEngineering; vi unix" 

These Berkeley UNIX features have proven to 
be indispensable: the people in my laboratory 
would probably refuse to go back to standard 
UNIX. 

The bad news is that. Berkeley UNIX is 
jury-rigged on top of regular UNIX, so it can 
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There are lots of aids to memory that can be 
provided, but the most powerful of all is understanding. 

only patch up the faults: it can't remedy them. 
Grep is not only still grep, but there is an 
egrep and an fgrep. 

And the generators of Berkeley UNIX 

have their problems: if Bell Labs people are 
smug and lean, Berkeley people are cute and 
overweight. Programs are wordy. Special 
features proliferate. The system is now so 
large that it no longer fits on the smaller 
machines: our laboratory machine, a DEC III 
45, cannot hold the latest release of Berkeley 
UNIX (even with a full complement of mem
ory and a reasonable amount of disk). I wrote 
this paper on a VAX. 

is more than that. It is taken as the very model 
. of a proper operating system. And that is 

exactly what it is not. 
In the development of the system as

pects of UNIX, the designers have done a mag
nificent job. They have been creative, and 
systematic. A common theme runs through 
the development of programs, and by means 
of their file structure, the development of 
"pipes" and "redirection" of both input and 
output, plus the power of the iterative" shell" 
system-level commands, one can easily com
bine system level programs into self-tailored 
systems of remarkable power. For system 
programmers, UNIX isa delight. It is well 

LEARNING 
IS NOT 
EASY 

Learning the system for structured, with a consistent, powerful phi
setting up aliases is not losophy of control and structure. 
easy for beginners, who Why was the same effort not put into 
may be the people who the design at the level of the user? The answer 

need them most. You have to set them up in a is complex, but one reason is the fact that 
file called .cshrc, not a name that inspires there really are no well known principles of 
confidence. The "period" in the filename design at the level of the user interface. So, to 
means that it is invisible-the normal method remedy the harm I may have caused with my 
of directory listing'programs won't show it. heavy-handed sarcasm, let me attempt to pro
The directory listing program, Is, comes with vide some positive suggestions based upon 
19 possible argument flags, which can be research conducted by myself and others into 
used singly or in combinations. The number the principles of the human information pro
of special files that must be set up to use all the cessing system. 
facilities is horrendous, and they get more Cognitive engineering is a new disci
complex with each new release from Berke- pline, so new that it doesn't exist, but it ought 
ley. to. Quite a bit is known about the human 

. It is very difficult for new users. The information processing system, enough that 
program names are cute rather than systemat- we can specify some basic principles for de
ic. Cuteness is probably better than standard signers. People are complex entities and can 
UNIX'S lack of meaning, but there are limits. adapt to almost anything. As a result, design
The listing program is called "more" (as in, ers often design for themselves, without re
"give me more"), the program that tells you gard for other kinds of users. 
who is on the system is called' 'finger, " and a The three most important concepts for 
keyword help file-most helpful, by the system design are these: 
way-is called "apropos." I used the alias '1. Be consistent. A fundamental set 
feature to rename it "help." of principles ought to be evolved and fol-

One reader of a draft of this paper-a lowed consistently throughout all phases of 
systems programmer--<.:omplained bitterly: the design. 
"Such whining, hand-wringing, and general 2. Provide the user with an explicit 
bitchiness will cause most people to dismiss it model. Users develop mental models of the 
as over-emotional nonsense .... The UNIX devices with which they interact. If you do 
system was originally designed by systems' not provide them with one, they will make. 
programmers for their own use and with no ,one up themselves, and the one they create is 
intention for others using it. Other hackers apt to be wrong. 
liked it so much that eventually a lot of them Do not count on the user fully under
started using it. Word spread about this won- standing the mechanics of the device. Both 
derful system, and the rest you probably secretaries and scientists may be ignorant of 
know. I think that Ken Thompson and Dennis the difference between the buffer, the work
Ritchie could easily shrug their shoulders and ing memory, the working files, and the per
say 'But we never intended it for other than manent files of a text editor. They are apt to 
our personal use.' " believe that once they have typed something 

This complaint was unique, and I into the system, it is permanently in their 
sympathize with its spirit. It should be re- files. They are apt to expect more intelligence 
membered, though, that UNIX is nationally from the system than the designer knows is 
distributed under strict licensing agreements. there. And they are apt to read into comments 
Western Electric's motives are not altogether (or the lack Of comments) more than you have 
altruistic. If UNIX had remained a simple ex- intended. 
periment on the development of operating Feedback is of critical importance in 
systems, then complaints could be made in a helping establish the appropriate mental mod
more friendly, constructive manner. But UNIX el and in letting the user keep its current state 
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in synchrony with the actual system. 
3. Provide mnemonic aids. For most 

purposes it is convenient to think of human 
memory as consisting of two parts: a short
term memory and a long-term memory (mod
em cognitive psychology is developing more 
sophisticated notions, but this is still a valid 
approximation). Five to seven items is about 
the limit for short-term memory. Thus, do not 
expect a user to remember the contents of a 
message for much longer than it is visible on 
the terminal. Long-term memory is robust, 
but it faces two difficulties: getting stuff in so 
that it is properly organized, and getting stuff 
out when it is needed. Learning is difficult, 
unless there is a good structure and it is visible 
to the learner. 

There are lots of sensible memory aids 
that can be provided, but the most powerful 
and sensible of all is understanding. Make the 
command names describe the function that is 
desired. If abbreviations must be used, adopt 
a consistent policy of forming them. Do not 
deviate from the policy, even when it appears 
that a particular command warrants doing so. 

System designers take note. Design 
the system for the person, not for the comput
er, not even for yourself. People are also 
information processing systems, with varying 
degrees of knowledge and experience. 
Friendly systems treat users as normal, intel
ligent adults who are sometimes forgetful and 
are rarely as knowledgeable about the world 
as they would like to be. There is no need to 
talk down to the user, nor to explain every
thing. But give the users a share in under
standing by presenting a consistent view of 
the system. Their response will be your re
w~. 0 
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A conversation with economic historian Gerald Brock, 
author of "The U.S. Computer Industry" 

and "The Telecommunications Industry." 

by Esther Dyson 
On meeting Gerald Brock, a visitor is struck 
by how little he resembles the captains of 
industry he writes about. A slight, mild-man
nered man, he hesitates to venture opinions 
and endeavors to avoid being "promotion
al." Still, this is the man who chronicles the 
history of the great computer and communi
cations corporations, the battles for market 

, share, the shady competitive practices, the 
legal maneuvers that hold competitors and 
regulators at bay. 

A casual reader of his most recent 
book, The Telecommunications Industry, 
may be similarly surprised. Where are the 
scandals, the commotion, the skulduggery? 
What, for example, was on the mind of Phila
delphia newspaperman Henry O'Reilly in 
1847 as his company began a race to string 
telegraph wires from Louisville to New Or
leans? Brock doesn't care to speculate. The 
struggles are there, but' they have been 
stripped of passion and pasted on an analytic 
matrix. O'Reilly's battle with the Morse pat
ent holders, like Western Union's with AT&T, 
is seen as a shifting of suppliers and markets, 
determined by the confluence of technology, 
policy, and demand. ' 

Dry, perhaps. But the approach offers 
a better chance of predicting the future than 
does an effort to divine the meaning behind 
AT&T chairman Charlie Brown's recent decla
ration, "We're not interested in providing 
want ads." 

~ "People say all kinds of things they don't 
a? really mean," says Brock. "For example, 
~ 'Yeah, we think this bill is just right, except 
~ for this change, and that change .. .' and 
~ suddenly you've altered the entire meaning. " 
~ So what does AT&T really want, ac
e... cording to Brock? 
in "Pretty much anything they can get, 
it judging from the historical record," he re
~ plies flatly. 
8 And what will AT&T get? For Brock, 
b that's a more interesting question. "If you 
B: can make a fair judgment of an industry's 

INSIGHT 
FROM A DISTANCE 

strengths and weaknesses, you can make a 
fair prediction," he allows. 

This, then, is how he sees it. During 
the period he calls the era of regulated monop
oly (1934-1956), "AT&T voluntarily relin
quished its patent protection in exchange for 
greater regulatory protection. Its activities 
during that period transformed AT&T into a 
quasi-public company whose fortunes were 
more dependent on political and regulatory 
decisions than on market forces. " 

But AT&T is now suffering at its own 
sword: with the changes ip technology and a 
trend to deregulation; those market forces
against which AT&T has grown vulnerable 
through years of protection-are coming 
back to plague the company. As Brock sees it, 
"structural forces and technological forces 
are controlling. It is a convenient fiction, one 
deeply embedded in, the American work 
ethic, ,that anyone can succeed if he only 
tries." He reaches over to pull a small paper
back from his shelves: Acres of Diamonds,
first published around 1900 and reprinted by' 
the Christian Board of Publications. "This 
espouses the concept that individuals move 
industry. That, of course, provides' a great 
incentive for getting people to work hard. 

"But look at Peter Redfield [the for
mer chairman of Itel]. A few weeks ago I was 
reading some articles about Itel. On his way 
up, he's a great manager, a skillful strategist. 
Then, later on, suddenly we read, 'Hefancies 
himself a great conceptualizer, but . . .' In 
fact, he hasn't changed at all. The main things 
are interest rates and the IBM 4300" -which 
was itself a product of technology and market 
forces. 

Satellites, microwaves, computers, 
and other new technologies are now creating a 
similar disruption in AT&T'S nice, safe world. 
And the government is no longer inclined to 
preserve it. 

For Brock, that's no tragedy: "I'm 
not convinced that government attorneys or 
congressmen are omniscient. The companies 
actually in the business generally have the 
best knowledge of how to apply technology. 

But they're not about to reveal it to the regula
tors. They'll be kicking and screaming at 
competition, but economically an imposed 
industry structure is inherently less efficient 
than one that grows naturally in response to 
market and technological forces. 

"I think as a matter of social policy, it 
was terrible that Mel had to go through all 
those long years of battling both AT&T and the 
government to start its business . . ." He 
checks himself: "Of course, from AT&T's 
point of view, it was the most efficient way to 
hold them at bay; it was a perfectly rational 
response. 

"I am not a scandal writer or an inves
tigative reporter," he points out. "I make an 
effort to see things from several different 
sides. " 

Yet, when pressed, Brock does admit 
to a few opinions. For example, he favors 
divestiture, even though he doubts it will 
come about: "After all, the reason for keep
ing the companies together (with a fully sepa
rated subsidiary rather than an outright spin
off) is to share advertising, marketing, R&D, 

, and so forth. But if it's truly separate and no 
one's cheating, then you lose those advan
tages anyway." He just doesn't trust AT&T 
not to cheat. 

Nonetheless, he's optimistic that 
technology and some change in government 
attitudes will lead to a far more competitive 
environment. 

"Even if one company has a large 
share, as long as there are no restrictions on 
entry, competition can flourish. Because of 
technological progress, we now have a situa
tion where there is no inherent monopoly. 
Everyone can go out and do his best. The 
dominant firms provide stability; the smaller 
firms provide innovation. 

"Long distance is already definitely 
free and open, with satellites and microwave 
providing real competition to AT&T'S wires. 
Local distribution is moving that way, but I'd 
hesitate to say that there's real competition 
now. It's starting to look competitive because 
of a lot of proposals, but it's not there yet. 
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In the long run the technology will out, but in the 
short run the implementation depends on the players. 

Still, I'd rather see the government declare it 
free and open, than call it a natural monopoly 
and stop any progress at all. 

"After all, long-distance competition 
started in a small way too. The approval for 
Mel was accidental as far as policy goes. 
Technically the decision was reversible. But 
practically, once the competition exists, the 
burden of proving it harmful becomes almost 
insurmountable. " 

AT&T'is painfully aware of this, Brock 
continues. He suspects that some of its inter
est in new markets-Yellow Pages and adver
tising on terminals, for example-is largely 

A DISPASSIONATE LOOK AT AT&T 
What's the best way to understand the fast
changing telecommunications industry? 
Gerald Brock's tack is to put aside the un
sifted results of last week's hearings and 
press conferences and take the long view. 
His latest book, The Telecommunications 
Industry (Harvard University Press, 1981), 
provides an engrossing, thorough historical 
analysis that has more relevance to the next 
decade than to next week. 

The moral of the story comes clear at 
the end: "Regulation has two major func
tions. The first is the protection of existing 
companies .... The second is to protect 
consumers from the monopoly power of the 
existing firms. To some extent, the second 
is created by the first. ' , AT&T is not to blame 
for taking advantage of a government will
ing to protect it. Brock's intent is simply to 
explain how AT&T became the creature it is 
and thus enable us to see current events 
more clearly. 

He builds perspective with a clear, 
orderly history of telecommunications in 
the U. S. and a slight digression on the Euro
pean experience. (A turgid, formula-laden 
chapter two, unintelligible except to the 
economist/mathematician, may be skipped 
without much harm. Most of the points 
made are intuitively obvious: "High prices 
encourage entry of competition, " for exam
ple. The mathematics is far more precise 
than reality could ever be.) Brock carefully 
details how the government helped create 
the monopoly it is now trying to dismantle. 

The action is the interplay of tech
nology, markets, and regulation, rather than 
that of businessmen and innovators. 
Brock's thesis is that, "structural changes 
occur in predictable ways' as a result of eco
nomiC and technological forces. The ques
tion of the predictability of structural 
change is not an esoteric, academic topic 
but has important public policy implica
tions. If structural changes are purely ran
dom, policy formulations (antitrust, regula
tion, legislative changes) should be based 
on the currently observed industry condi-
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defensive. The company may be stockpiling 
some bargaining chips. 

"I don't really think AT&T has any 
great designs on monopolizing the newspaper 
market," he says, "but it doesn't mind scar
ing them so it can strike a deal. If they don't 
start first, their network could be eroded, and 
that's what they really fear. So they're doing 
what they can now to head off incipient com
petition, because things that start off little 
tend to grow." 

Incipient now are the two allied areas 
of cable tv and local data distribution. 
"They've pretty much conceded the intraof-

tions. If structural changes can be predicted, 
policy should be based on the expected con
ditions in the future. Thus it would be more 
appropriate to place constraints on an indus
try that currently has competition but is 
moving toward monopoly than on an indus
try that currently has little competition but is 
moving toward a more competitive struc
ture. " 

AT&T began life as an upstart threat
ening the monopoly power of Western 
Union. As long as technology limited the 
telephone to local service, the two compa
nies coexisted easily. Indeed, local tele
phone service provided a convenient means 
of access to Western Union's long-distance 
lines. But eventually it became possible to 
use the telephone over longer and 'longer 
distances. 

"Telephones were not a direct sub
stitute for telegraph but a complementary 
product," Brock writes. "They replaced 
messengers or personal travel, not telegraph 
lines. The telephone would displace poten
tial telegraph demand from local service if 
the operation of the telegraph could be sim
plified sufficiently to make local service 
feasible. The telephone would displace tele
graph lines if its range could be extended. 
Thus the complementary nature of the prod
ucts could be transformed into competition 
between them by progress in either technol
ogy. " It was, of course, the telephone that 
progressed, and eventually Western Union 
shrank into the afterthought it is today. 

AT&T, meanwhile, was suffering 
competition from other telephone compa
nies. It set out "to eliminate the direct com
petition of other telephone companies and 
increase barriers to entry. " There was no 
inherent need for a total nationwide monop
oly; different local companies, small natural 
monopolies, could interconnect with a na
tionwide long-distance monopoly. But in 
exchange for its acceptance of regulation, . 
AT&T was allowed to embark on a massive 
program of acquisition until it ended up with 
80% of the country's telephones and its only 

fice market, things like PBXS and office ma
chines, but they're still trying to protect their 
options with control over the basic external 
communications medium. If the basic com
munications medium becomes something 
else," like cable tv or microwave, AT&T will 
have some adjusting to do. 

ACTUAL 
CHANGE 
IS SLOW 

It's bound to happen, says 
Brock, but not as quickly 
as many people expect. 
"In spite of all these tech

nological changes, actual practices change 
very slowly," he notes. "Satellite Business 

significarit long-distance network. "AT&T'S 
cost of attaining market power through reg
ulation was a limitation on the rate of price 
and service changes .... Uncertain author
ity, inadequate information, and the com
plex AT&T structure prevented the regula
tory authorities from prescribing telephone 
rates even if they wanted to. " 

In effect, AT&T got the benefits of 
regulation with few of its disad vantages . Up 
to the present, Brock shows, it continues to 
charge. what it will, waiting for regulatory 
challenges. When challenged, it files a new 
tariff-and waits for another challenge. The 
most recent example of this is the comedy 
over long-distance rates played out. last 
summer. Finally the Feds got tired of chal
lenging AT&T'S numbers and the new rates 
went into effect-"temporarily." 

But, of course, why should AT&T act 
differently? One reason is that there may at 
last be some competition. I personally am 
prepared to believe that most of AT&T's 
rates are fair-but its business practices, as 
outlined by Brock, are something else 
again. 

Reading Gerry Brock puts me in 
mind of a delightful Wall Street Journal 
editorial on Mount St. Helens which said, in . 
effect, what a pleasure it is to bemoan a 
disaster for which no one can be blamed. 
His book builds up a devastating . case 
against AT&T'S actions-but there is no 
gUilty party, only a set of go~ernmentstric
tures and market forces as powerful and 
irresistible as the shiftings of underground 
magma and the rules of plate tectonics. 

Technology is now beginning to 
change those market forces, and new atti
tudes toward government and regulation are 
beginning to erode the government stric
tures. As Brock relates in his book, the first 
breach of AT&T's bulwark came with the 
rise of the long-distance services. "The reg
ulatory barriers" protecting AT&T, he 
writes, "were reduced in a gradual and ex
perimental manner .rather than as a struc
tured plan .... Yet in retrospect,the 1959 



Systems, for example, kept on talking about 
all these wonderful new offerings: teleconfer
encing, facsimile, and so on. But what 
they're actually selling now is mostly just a 
cheap means of transmitting voice. It so hap
pens that voice is just enormously efficient as 
a means of communication. We've had tele
conferencing for years, but AT&T'S Picture
phone (in the '60s) never made it. The whole 
idea is just reviving now. 

"Sure, within 10 years there will be a 
lot of it. But most of this high-capacity wide
band will be in downtown commercial of
fices. Use will be substantial in dollars, not in 

decision to grant private microwave li
cences was the key event in the gradual 
opening of the long-distance industry to 
competition. 

"The original MCl application was 
predicated on the policy of open entry for 
private users. It was a small step to allow an 
intermediary to build a system for several 
users to share." AT&T's response was Tel
pak, a blatantly discriminatory pricing 
scheme for private-line service available 
only to individual users. It offered competi
tive pricing to would-be MCI customers, but 
was not available for resale by MCl or other 
long-distance service providers. 

As Brock relates in his straightfor
ward, sometimes unconsciously humorous 
fashion, "AT&T's actions were consistent 
with what would be expected of a profit
maximizing dominant finn. The general 
strategy used was to delay entry as long as 
possible through regulatory hearings, to re
strict the scope of actual entry as much as 
possible through interconnection restric
tions, and as a last resort to reduce the incen
tive for entry through price cuts on the ser
vice subject to entry. Regulatory delay and 
interconnection restriction were the least 
expensive methods of deterring entry. Price 
cuts were feasible so long as they could be 
confined to narrow classes of customers 
such as users of over 60 private lines or 
private-line users on high-density routes. So 
long as the new competitors retain [only] a 
small share of the market, broad-based price 
cuts to reduce the penetration rate are un
likely to be profitable. " 

This same problem has timely ech
oes in Advanced Communications Service, 
or ACS, AT&T'S long-awaited answer to 

. packet-switched networkS such as Tymnet, 
Telenet, and United Telecom's just-born 
Uninet. Although technical delays have re
portedly held up the system, for several 
years, AT&T is currently indicating that it 
could offer the service any time now; it's 
just waiting for the regulatory scene to clear 
up. But, of course, if it offered the service, 

the percentage of businesses linked up." He 
, glances around at his windowless, newly built 
office in a Minneapolis suburb. "There won't 
be any Ethernet around this office for quite a 
while. Electric typewriters is more the speed 
we're at. As for homes, that's not a techno
logical or even a regulatory issue. Not very 
many people-aside from DATAMATION 
readers-have enough interest that they 
would want to do that at home as well." 

Yet certainly a free market, where if 
one company doesn't do something its com
petitors will, should foster these develop
ments. After all, new companies don't have 

at prices competitive with those of the other 
networks, what would happen to WATS
which costs the user three times as much? 
History does repeat itself. Like long-dis
tance since the development of microwave 
in the '30s and '40s, the terminal equipment 
market is not a natural monopoly. Yet, says 
Brock, "The regulatory process maintained 
a tie between the intrinsically competitive 
terminal market and the monopoly tele
phone service market for 42 years"-until 
1978. In 1978, after AT&T had "delay[ed] 
full implementation of the rules for 22 years 
by filing nonconforming tariffs, and waiting 

, for the commission to hold hearings, de
clare thelariff illegal, and to order the com",: 
panies to file, another tariff," registration 
rules finally went into effect, permitting us
ers to purchase their own terminal equip
ment as long as it was properly registered. 

"From AT&T'S point of view, the 
regulatory strategy was the least expensive 
method of maintaining a monopoly of the 
terminal equipment market," Brock writes. 
"So long as a tie could be maintained be
tween telephone service and terminal equip
ment, entry was blocked into terminal 
equipment. The tie gave the company free
dom to choose the prices of telephone ser
vice and terminals in order to take advan
tage of the interrelated demand without con
cern for entry in either market. The cost of 
maintaining the regulatory tie (primarily le
gal and related expenses for court and com
mission hearings) was small, in relation to 
the cost of maintaining control of the termi
nal market through economic means. After 
the regulatory tie was broken , AT&T found it 
worthwhile to allow some competition into 
the, market rather than to drop prices far 
enough to exclude competitors. Further 
price cuts can be expected in the future if 
regulatory barriers are not reestablished." 

And that brings us almost up to the ' 
present. So far, competition has come from 
firms which "developed a product similar 
to one offered by the established monopoly 
firm. " But now' 'new competition and sig-

much to protect. In the long run, the technol
ogy will out, but in the shott run the imple
mentation depends on the players. Brock cites 
the early AT&T: "Without Alexander Graham 
Bell, you would still have had the telephone. 
Somebody succeeds first and gets the credit, 
but sooner or later someone else comes along 
who's been working on the same idea. [Elisha 
Gray filed a preliminary patent application on 
Feb. 17, 1876, the same day Bell filed an 
actual application.] 

"But," he continues, "if AT&T hadn't 
had Theod~re Vail [its creator in its current 
form], Western Union probably would have 

nificant technological progress [have] 
modified traditional industry boundaries 
and brought previously unrelated products 
into competitive interaction." These new 
players are satellites, computers, and elec
tronic mail. 

All these'are becoming competitive' 
with AT&T-and, conversely, represent at
tractive markets for AT&T to enter. Simulta
neously, we have Congress' effort to pro
duce a new industry structure-the out
growth of the "Consumer Communications 
Reform Act of 1976," a telephone com
pany-sponsored piece of legislation aimed 
at entrenching the phone companies' posi
tion. It has grown into something quite dif
ferent from what they anticipated. Arid fi
nally there is the government's on-'againl 
off-again antitrust suit, seeking possible di
vestiture of significant parts of AT&T or at 
least the creation of a fully separated subsid
iary. 

In the context carefully laid out by 
Brock in the preceding chapters, these di
verse factors all make sense. The exact out
come is unclear, but Brock is convinced that 
technology will overpower regulatory con
straints in the long run. 

The only question is, How long will 
it take? As it has done in the past, thegov
ernment could impede the strong, if unwit
ting, tendency of the free market to advance 
the industry as a whole. Thus, Brock con
cludes, "Public policies for the industry 
should be designed to fit a rapidly changing, 
growing, progressive industry with large 
numbers of potential entrants from diverse 
technological specialties. No single com
pany is likely to effectively use all the op
portunities in telecommunications services 
in the decades ahead. Nor is any regulatory 
body likely to be aware of all the possibili
ties. The only way to ensure full benefits 
from this industry is to allow wide participa
tion, with the opportunity for many compa
nies to try out their innovations and succeed 
or fail according to the merit of the plan .• , 

. -E.D. 
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"Because of technological progress, we now 
have a situation where there is no inherent monopoly. 
Everyone can go ·out and do his best." 

been the dominant developer of the telephone 
system. And most likely it would have come 
about very slowly, because Western Union 
would have tried to protect the telegraph." 

One thing that strikes him about 
AT&T, Brock says, is the company's willing
ness to use its market power. "The actions 
they've taken would probably be illegal ab
sent the regulation," he muses. "They don't 
send out goons, but they play hard, given the 

capabilities they have." As a student of the 
computer industry, he's intrigued by the con
trast with IBM: "AT&T was quicker to use its 
power than IBM was. Under the cloak ofregu
lation, AT&T could do more. But from an 
economic point of view, that's what we'd 
expect them to do." 

It's these historical inevitabilities that 
interest Gerald Brock. "It's one of the funda
mental differences between business litera-
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ture and economic analysis. People are just 
vehicles of a larger trend." 

Brock got into the study of computers 
and communications in college. As an under
graduate at Harvard majoring in applied 
math, he began as a keypuncher and graduat
ed to free-lance programmer. By the time he 
was studying economics in graduate school, 
he made a decision to study the computer 
industry, but found there was a void in the 
literature. "It was a young industry, there's a 
long publishing cycle, and the technology 
aspect evidently warded off all the standard 
economists. We had been assigned to read an 
industry study, but there wasn't any, so I 
decided to do it myself." That eventually 
turned into his first book, The U.S. Computer 
Industry (Ballinger, 1975). 

"The industry study," he explains, 
"used to be a standard format. But the tradi
tional industry study was static and only of 
interest to people in that industry. Now it's 
considered an out-of-date method and people 
tend to do cross-industry statistical studies. 
The trouble is, they often miss a lot of inter
esting stuff. With my two studies, instead, 
you could say I'm doing statistical studies 
across time. I was trying to develop theoreti
cally how an industry changes over time." 

Brock taught at the University of Ari
zona and at Bethel College in St. Paul, Min
nesota, before becoming an independent con
sultant. Eventually he plans to write a joint 
sequel to his two industry studies, perhaps 
entitled The Computer and Communications 
Industry, but he intends to wait until things 
settle down somewhat. Meanwhile, he's 
working on a more personal opus: an attempt 
"to bring Christian value judgments to bear 
on some current issues" such as world hun
ger. Hence the multicolored world maps lin
ing his walls; they show distributions offood, 
income growth, and other characteristics. 

Gerald Brock, a devout Christian, 
isn't as amoral as he seems in his dispassion
ate discussion of the communications indus
try. He just knows that you can't legislate 
moral behavior by corporations. Free market 
competition, he believes, is likely to produce 
the greatest quantity of goods, but will not 
necessarily distribute them in a desirable 
manner. So his next book will be an attempt to 
influence people to assess the implications of 
their acts more carefully. That might not seem 
so important when the question is whether 
everyone will be able to buy Mickey Mouse 
telephones. Feeding the world, however, is a 
different matter. # 

Esther Dyson learned writing at the 
Harvard Crimson, business at Forbes 
magazine, and technology at New 
Court Securities, an investment/venture 
capital firm. She is now vice president
research at Oppenheimer & Co. 
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proL'ided a baske~rlll." 
Lyman Seamans. Business Systems 
Manager. General Foods . 
Corporat ion 

Just call Joan Merrick or use the form below. p-------------- ----------------------, I Send this coupon. or call Joan Merrick. the 0 In-house presentations tailored to my • 
I Datamation Institute for Information Management organization and schedule, and the significant cost • 
~ Technology. 850 Boylston Street. Suite 415. savings they can provide, 

I Chestnut Hill. Massachusetts 02167. Tel. (617) 738- 0 Datamation's National Conferences and Spotlight • 
I 5020 Briefings for 198 I -82. • 

I
I Please rush detailed information about the following Name • 

as it becomes available: • 
I Title • 
I 0 The schedule of 38 public seminars on, Company • 

Information Management 81' Technology at 
I convenient locations in 13 major cities. - By far the City State Zip -- • 
I most comprehensive curriculum in the country. Telephone • 

--------------------------------------_. DRTRMRTICNoo 
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"Our On-Line 
Computer Output 
Microfilm Recorder 
is extremely fast, 
inexpensive to use 
and simple to 
operate!' 
DatagraphiX recently spoke with Mr. John 
E. Dye, Senior Director of Information 
Services, Blue Cross and Blue Shield of North 
Carolina, about his company's decision to in
stall an on-line COM system. 

DatagraphiX: What prompted you to con
sider an on-line microfIlm recorder? 
Dye: There were basically two major rea
sons. Faster turnaround and operational 
convenience. With on-line COM we could 
eliminate all of the tape handling. It doesn't 
require extra people and there is no 
throughput delay. We can get microfiche 
duplicates to the users much more'quickly 
than paper reports. 
DatagraphiX: Previously, you used a ser
vice bureau. Why did you decide to purchase 
your own unit? 
Dye: We did a cost justification study and 
found that the money we were spending on 
a service bureau was just about what we 
would have to spend for our own COM 
recorder. Initially, our present needs would 
utilize only 20% of the machine's capabili
ties, so we could grow without additional 
equipment costs. Economically, it made sense. 
DatagraphiX: Why did you choose a 
DatagraphiX on-line COM? 

Dye: I've used DatagraphiX equipment for 
about 15 years. I have found DatagraphiX 
to be a good, solid company that supports 
their equipment and provides reliable 
service. 
DatagraphiX: Did you encounter any diffi
culties in the transition to on-line? 
Dye: We were impressed with how easy it 
was. Our technical librarian was able to 
perform most of the conversions. And 
DatagraphiX supplied very thorough train
ing in hardware operation and the use of its 
on-line software. 
DatagraphiX: So you are satisfied with the 
reli~bility of the AutoCOM II®? 
Dye: Very much so. Uptime is better 
than 95%. 
DatagraphiX: What is your overall reaction 
to the AutoCOM II? 
Dye: It meets our most demanding data 
processing requirements. It saves time, ma
terial, space, and money, just to mention a 
few advantages. Also, we believe microfiche 
has great advantages over paper in cost and 
availability. If we experience another paper 
shortage, we have the secure feeling that we 
have a backup. Like Blue Cross and Blue 
Shield protection, it's reassuring to know 
we're covered against emergencies. 

For further information on how DatagraphiX' COM systems can help, call or write for our free brochure. 
P.O. Box 82449, San Diego, CA 92138, (714)291-9960, Ext. 581, TWX (910)335-2058. 

~&7#1w..l£7.?dZ7p~4. 
a General Dynamics subsidiary 
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Some suggestions for would-be independents to 
consider before taking the plunge. 

SOYOUWANT 
TOBE. 
ACONSULTANT 
by Merrill Cherlin 
If you wear polyester suits and are made ner-' 
vous by a lack of structure, this article is not 
for you. If, on the other hand, you are a 
walking advertisement for Bill Blass and your 
associates think of you as the Dick Cavett of 

- the two-martini lunch, read on. You've got at 
least part of what it takes to succeed as a 
consultant. 

What other attributes are required? 
Established consultants we spoke with, all 
either independents or in small partnerships, 
expressed similar opinions: "People who 
look for tranquility, I don't recommend con
sulting for," says one. An,other says, "A 
person must be comfortable with lack of 
structure. For instance, the person who 
doesn't feel comfortable when his 8 to 5 rou
tine changes won't be happy in a consulting 
environment. You have to make your own 
structure and be able to handle a wide variety 
of work at anyone time. " Says a third: "It's 
quite risky; you have to be very single-mind
ed and you have to sit down and take a profIle 
of yourself. Are you aggressive enough to go 
out and hustle business? Because you're go
ing to have to do that. Are you financially set 
up so you can weather the stonn for a while? 
Also, people skills are critical. I've got a 
couple of guys in a seminar I'm giving who 
have 50 reasons why everything won't work. 
Manipulating them and getting them turned 
around can really deteriorate a session. One 
time I jump on them, the next time I humor 
them. If you get all defensive and take your 
marbles and go home you have problems. " 

Okay, say you have the expertise, 
you're good with people, and you want the 
freedom the consultant's life can bring. 
You're strongly considering making the big . 

~ move and going into business for yourself. 
:J There's a raft of questions you still have to 
~ answer, including a pretty basic one posed by 
~ a friend of ours, who has been a consultant for 
~ 20 years .. 
o "When people ask me for advice, " he 
10 says, "the fIrst thing I ask is not about their 
~ technical prowess, which is what they're usu
~ ally so proud of. I ask them about their fInan
g: cial situation. Can they stand to go without a 
3 paycheck for 60 to 90 to 120 days? I explain 
~ patiently that if they hang out their shingle 
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and announce they're in business and if in the 
fIrst month they get enough business to keep 
them busy and they start working on that 
business in the second month, and bill at the 
end of the second month, which is the tradi
tional billing cycle, and if the client pays 
promptly-within 30 days-that'll mean 90 
days they've got to keep up appearances, pro
vide for a family, drive a lot of miles, make a 
lot of calls, and so on. Can they handle that? 
Right off the bat about 80% of them are elimi
nated by that one question. They just can't do 
it fInancially. Most of the people I talk to are 
young males with a wife or kids to support 
from a previous marriage, a washer that's not 
paid for, car payments, and so on. If you have 
aspirations to become a consultant, you ought 
to start managing your family fInances two or 
three years in advance so you've got that kind 
of money socked away. Or have a wife who 
makes a top salary or a sugar daddy some
where. But generally the young males I talk to 
are on the macho side. They want to be mas
ters of their own fate. You don't hang onto 
your wife's briefcase straps if what you're 
striving for is independence. 

"And you sure as hell don't go to your 
bank. Even if they'd be willing to lend you the 
money for some normal enterprise, at 18% to 
22%, you fail all their conservative questions 
because you're ready to leave a good steady 
job and go out on your own with no back
ground. " 

DON'T 
ASK 
IN-LAWS 

"Don't borrow the money 
from, your father-in-law
you'll fInd the fInancial 
pressures build up on you 

exactly when you don't need them. You want 
to get up and shave and put on your best shiny ;;"t:i;;;s;~,)-;.~;~ .•.••. "" 
face and go out there and convince those guys 
you're ready and eager to work. You've been ' 
getting up for 35 mornings like this and 
you're trying to maintain a stiff upper lip, 
you're getting pretty bored with the whole 
damn thing, and then you fInd you have this 
fInancial pressure. These are not the condi
tions under which you can put your best foot 
forward. " 

Another consultant, who's in business 
with a partner, adds, "My partner took what 
he nested in his pension plan with his old 
company, plus some savings, and he'd identi-





"If you have a reasonable number of prospects 
lined up, you have to take a chance and go." 

fied some clients and lined up one or two 
before he left. And when I left IBM I took a 
self-imposed 50% cut in pay. I was running at 
that level for the first half-year. Within two 
years I was making substantially more than I 
would have been making with IBM, but I had 
to assume that risk. " 

Another warns, "No matter how well 
a guy has done in his previous job, he's now 
in a different ball game. People are going to 
look at him a little differently. They're going 
to analyze him, really check him out. That 
takes time. I think the prudent business ap
proach is to be optimistic, aggressive, and all 
that. But don't expect to do much better than 
break even in the first year or two. Of course, 
if you worry too much about being ready, 
you'l1 never do it. You just have to bite the 
bullet and jump. I'd say, if you have a reason
able number of prospects already lined up, 
you have to take a chance and go." 

But before we get into just how you 
line up that first contract, we should explore 
the prerequisites, other than financial, for 
making the grade in consulting. 

One male chauvinist claims, "You 
need help and support from a wife. You can't 
be married to some sobbing broad. If your 
mate can keep the lid on the domestic scene 
and is sensitive to what you're doing and 
doesn't bug you with a lot of problems, that's 
what's important. And I can't imagine any
one doing it as a single. Swinging singles 
have enough trouble with dating, food ser
vice, and laundry. How do you add answering 
the telephone, putting out the proposals, do
ing the technical work, writing reports, repro
ducing them in' quantity, and getting them 
delivered on time? I don't see how that works. 
It's a team effort. Behind every successful 
consultant is a good helpmeet. " 

Opinions may differ on that-ask any 
good female consultant-but other things are 
·musts. For instance, projecting a professional 
image is essential. A Los Angeles indepen
dent puts it this way: "Although, theoretical
ly, I could have worked out of my home, I 

, thought an office was important for the sake 
of image. If I wanted to talk with people I 
could do it in a businesslike atmosphere. I 
also liked the idea of getting up and going to 
the office. It's certainly more businesslike 
than trying to work in your home. Another 
facet of image is manners and dress. You 
have to be willing to put some effort into your 
dress-perhaps plan on paying a little extra 
for your dothes. I guess I'm saying, 'Play the 
game. ' If people are paying a consultant well 
above what they're paying the average man
ager they expect a more professional ap
proachand appearance. They don't want 
some guy who's wearing a sport shirt and 
sandals, even though he may be brilliant. " 

Everyone also agrees that you have to "ac
quire a little stature. " In other words, don't 
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NOTES FROM A CONSULTANT 
1. Why does everyone think a free 

lunch and a few drinks are all it takes to get a 
consultant to solve a major political and 
technical problem? I don't mind giving 
away a bit of free advice on occasion, but I 
hate to be pumped. 

2. Always bill promptly-the bigger 
the client the slower they pay. Nasty letters 
don't help. Once in a great while a large 
company will try to settle for 70% ofthe fee. 
Play dirty, hire a good lawyer, threaten ex
posure in Business Week and DATAMATION, 
yell and howl. ' 

3. The only good business comes 
from references and contacts. A phone call 
is better than nothing, I suppose, but I've 
never had any real luck with them. 

4. Don't let a U.S. government 
agency pull its maximum per day limit on 
you. All the successful consultants have 
found ways around it. 

5. Learn to type; it'll save you 
hours. 

6. Before you go off into consulting, 
find a good source for all the' slides and 
charts you're ever going to,need-it's bru
tally expensive, and you take it for granted 
in a large corporation. 

7. Most difficult things to find are a 
cheap copier and a clean public rest room in 
midtown New York. Never pass up an op
portunity to use a rest room. 

8. Philosophies of data processing 
are luxuries that independents cannot af
ford. You're in business to make money. 

9. Don't hesitate to be a reference 
bureau for unemployed friends. One of 
them may be your next client. 

10. Now that you're on your own, 
you're no longer a professional, but a busi
nessman. You don't have the time and mon
ey to be active in ACM, DPMA, and the oth
ers. You should be active in them before 
you go out on your own, to get exposure. 
You certainly don't have time to play into 
society politics. 

11. Write a lot ofletters-somebody 

try to become a consultant until you've been 
in the industry a few years. Merely toiling 
away in said industry, though, is not 
enough-you have to make yourself known. 
The same consultant continues, "You have to 
get a lot of pUblicity first-through speaking, 
writing, and appearances before professional 
,organizations. In the early years I kept telling 
people of my availability to speak, and after"a 
while the invitations started coming in: Now I 
get enough requests. It's a function of staying 
alive for a while so people recognize you're 
aroun'd and serious. It's crucial. People have 
to know you're there before you can be asked 

out there is looking for you. 
12. Fly first class. You're spending 

so much time on planes you need the peace 
and quiet up front. Avoid the Eastern shut
tle-after a long day dealing with the gov
ernment, the cattle car can get to you. 

1 ~. Going overseas to' work for a 
week or two is a great way to recharge the 
batteries. The visiting American expert is 
treated with great respect and is very we.1l 
paid-sometimes in cash! On the other 
hand" they never take your advice. 

14. I promise you won'tbe in busi
ness six months before a client tells you 
payment is late because the computer fouled 
up. 

15. Take two full-time jobs at once 
and work nights. You can always hire a 
neighborhood kid to cut' the lawn. Better 
yet, move to an apartment. 

16. Wear your dark suit on Wall 
Street, a sport jacket to show your indepen
dence most of the time, and a turtleneck in 
California. It seems to impress clients that 
you have a disrespect for their pet conven
tions, but you don't want to disregard them 
too far. 

17. A beard helps if you're selling 
operations research or mathematical mod
els, but it's better to be clean-:-shaven if 
you're dealing with banks and insurance 
companies. 

18. Get a receipt for everything. It 
makes your accountant and the IRS happy. 

19. Any time you're on-site, take all 
the manuals you think you're going to need 
for the next year. They're harder than hell to 
get when you 're an outsider. 

20. The IBM consultants' office can 
be very useful if you know,how to deal with 
them. 

21. Try to get a part-time press as
signment-itgets you into a lot of interest-' 
ing cocktail parties and technical meetings. 

22. Get the business first, worry 
about doing it later. You can always sub
contract. 

to give a proposal or come in and discuss the 
situation. 

"I was very lucky to get started in the 
writing business. I started writing for Small 
Systems World when it was still called Sys
tem/3 World. In those days I'd do two or three 
articles a year for them. Then I helped start 
the annual manufacturing software survey for ' 
that magazine in 1978. I've written for other 
publications, such as APICS News and DATA
MATION. My speaking was mainly for APIes 
[the American Production and Inventory 
Control Society], the main professional soci
ety in the part of the business I'm in. " 
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Micro computer software . 
company gets macro results. 

"Software is the hottest segment of 
the personal computer industry. 
After all, it's the software that solves 
problems. And Business Week has 
precisely the type of readers who 
are looking for solutions to the 
kinds of problems we solve. Top and 
middle management of corpora
tions. That's why right from the 
start we committed a substantial 
portion of our marketing budget 
to advertise in Business Week. 
And we're very pleased with the 
results. Since our first insertion, 
our monthly sales have more 
than doubled:' 

James M. Dow, President 
Microcom, Inc. 

When Microcom began 
in 1980, the Boston-based 
manufacturer of personal com
puter software wanted to 
spread the word to corporate 

managers about its first product 
-an electronic mail pack-
age for AppleM computers 
called Micro-CourieeM Not 
only to managers who already 
have Apples,™but to the fast
growing market of managers in 
corporations who are thinking 
of buying personal computers 
to help them and their staffs 
do a better job~ 

For Microcom's Jim Dow, 
Business Week brought his 
-market into focus. Business 
Week has a take-action audi
ence of over 6 million cor
porate decision makers. And 
they look to Business Week to 
keep them informed on com
puter developments. Business 
Week is the only general busi-
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ness publication with an entire 
editorial section, Information 
Processing, covering ezents 
and trends in the computer 
industry. Every.week 

As Microcom found out, 
one of the best times to link 
up with Business Week is right 
at square one. But for small 
companies or large companies, 
Business Week gets big-time 
advertising results. Call your 
nearest Business Week 
representative today. 

BusinessWeek 

Source: MRI (Spring, '81)lPub. est. 



GEML 

No"leased.wires. No modems. Or.cables. That's 
thebeauty·ofGEMLINK, •• a .Iine-of-sightsystem ' 
with an effective range of up to 2~5miles.lt'san 
inexpensive solution to your ~ata transmission 

. problems thatworks. '. i 

'GEMLINK permits asynchronous and synchronous 
data transmission at rates up to 9600 baud. " 

A reliable GEMLINK n;icrowave system is quickly 
anq easily pole-mounted toprQvide circuits under your 
control with no monthly cost, wherever cable is impract
ical, impossible or simply too expensive to. install. Devel':' 
oped as a cosFeffective alternative to conventional 
microwave and other systems, GEMLINK provides an 
ideal way to achieve data transmission . 

. There's more to GEMLINK than data 
communications. 

There are GEMLINK systems that can provide 
inexpensive answers to your security surveillance and/or 
telemetry/control problems as well as your data commu
nications problems ... wherever cable is impractical or too 
costly_. 

GetfulidetaiisaboutGEMLINK from your local 
GEMLlNKdealer or write General Electric, P.O. Box 
3900, Peoria; ,IL 61614. In a hurry? Call (toll-free) 
800/447-4700~ In Illinois, 800/322-4400; 

GEMLINK lets you keep in touch with your computer over 
distances up to 2.5 miles with no "strings" attached. 

MICROWAVE LINK OPERATION • General Electric Company • Owensboro, Kentucky 42301 

~E. We bring good things to life. 

GENERALe ELECTRIC 
© General Electric Co., 1991 
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"You need something you can point to, 
something that' has built you a reputation." 

Another consultant specializing in 
materials management says, "I write for 
Small Systems World and have had the feature 
article in their big manufacturing issue two 
years in a row. That certainly gives you addi-

. tional credibility. 1 joined APICS, first becom
ing active as a program chainnan. Then 1 ran 
seminars for them, and eventually I took over 
as president of the St. Louis chapter for a 
couple of years. So I have good visibility and 
credibility with professionals. Those profes
sionals don't buy business from us; only the 
top executives of the company do. But when 
the executives ask, 'Do you know these peo
ple?' they know who we are." 

, While these two have been getting 
continued exposure as they've built up their 
businesses, such publicity must really begin 
before one leaves his job. But rarely does the 
would-be consultant make such a decision 
with premeditation. A veteran explains, "I 
clearly believe in career planning, a career is 
much too important to be left catch-as-catch
can. If you have an idea that you want to 
consult in the future, you ought to get some 
exposure. But usually the people who become 
consultants are naturally outgoing and have 
something to say that they think is worthy of a 
broad audience. These are the people that get 
on SHARE committees, that attend GUIDE 

meetings, that are active in IEEE DPMA, or 
ACM. After they've done this for five or ten 
years in 'addition to their regular work, these 
are the people that say, 'Look, I've got 
enough people that know ine and I'm good 
enough in my specialty that I might just make 
it.' It seldom works out that a guy says, 
'Well, for my ultimate career, I'd like to be a 
consultant' and then works up to it. 

"Frequently, people who come to me 
seeking advice are hotshot technicians. They 
may .be spectacular technicians, but all 
they've ever written is computer code. 
They've never written a paper, never gotten 
anything published, never spoken at a confer
ence or meeting. Nobody knows 'em. Even if 
they sent out a mailing or started making 
calls, there's nothing that would spark a re
membrance in the mind of a client. They're 
absolutely cold. 

"A guy came by last Thursday who's 
been working for IBM 25 or 30 years and has 
now left. At one time he was an outstanding 
leader in the field. He's been doing great 
work off in the catacombs but no one's ever 
heard of him. He's over 50 andis an outstand
ing brain, but if you looked at him in a police 
lineup you wouldn't know him from anybody 
else. You need the ammunition to convince 
not only the client but also the procurement 
department he's dealing with that you're bet
ter than the excellent technician5 they already 
employ . You need something you can point 
to, something that has built you a· reputa
tion. " 
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HUSTLING 
FOR JOBS 
IS TOUGH 

Once you have the ammu
nition-the published arti
cles and so forth-don't 
expect clients to flock to 

you.: A consultant's life involves a constant 
marketing effort. Hustling for the jobs, they 
contend, is a lot harder than doing the techni
cal work itself. Are you going to send out 
mailings or printed brochures, hand out re
sumes, call on people in person or over the 
phone? You've got to decide what will be 
most effective. A midwesterner in business 
with a partner explains his strategy: 

"We enlist the assistance of former 
clients in helping us identify other potential 
clients. It's like a chain letter. These are only 
prospects, not clients, but at least we can get 
in with a recommendation. And we write per
sonalletters to key executives on topics hav
jng to do with MRP and how it's the solution to 
some of their problems. Our rate on follow-up 
calls is about 20%-pretty high. But we're 
selective in where we send the letters and we 
have a powerful message when we get there. 

"If you can't sell yourself and your 
business, you're gonna dry up. I know a guy 
here in town who's been trying to get some
thing going for two years. I don't think he's 
got his first client yet. He's a retired govern
ment employee who knows more about some 
of the systems that I work with than I ever 
dreamed of or wanted to know. But he doesn't 
know how to sell his business." 

Next, you'd better have a clear idea of 
what your particular specialty is, and enter an 
area where there is a clear demand for your 
kind of service. "You may say," notes a 
successful consultant, " 'I'm the best assem
bly language programmer in the whole damn 
world.' But how much of that is going and 
how much is getting contracted out? Almost 
no commercial user does it unless it's mainte
nance, which most people consider dog work. 
But if you're a pUl designer or have great 
database skills you have an in-depth specialty 
that most companies need, but only' for a short 
period of time. So now we're talking about 

'hiring a specialist. That makes it a lot easier. 
You can make your reputation thai way. " 
. Another says, "Any area where there 

are a lot of products available and you want 
objective advice on what to do, there's an 
opportunity. Like, everybody's got a word 
processor-which one's good? How do you 
determine what you want to do, that kind of 
thing. Also, any area where people'are having 
trouble getting'results, but which is bally
hooed as profitable, is a great area for consult
ing opportunities. " 

Still another identifies four kinds of 
people currently valued: "A computer center 
director who's come up through the oper
ations side and then gone into management, 
up above operations; a top-notch systems ana
lyst who can go into a user situation and find 

out why the user has a problem and what he 
needs (he must be able to work with two or 
three antagonistic or at least conflicting orga
nizations and put together a package that is 
satisfactory); a person who has a flair for 
technical writing-not a contract writer or 
someone who can take someone else's prose 
and clean it up, but the person who can under
stand the job and can write adequate docu
mentation and training materials for it; and a 
communications technical specialist-there's 
a terrible shortage of these guys." 

Great-now you've identified your
self as a person in demand. Should you make 
the leap alone or with a partner? An indepen
dent says, "It's probably easier to go into a 
firm with someone else-you have someone 
to talk to, you can compare ideas, swap some 
of the workload around, critique each other. 
The independent has the worst situation in 
terms of emotions. It's a very up and down 
game, and a bit lonely. If you have a problem 
with a client, you have no one to talk it over 
with." . 

But a partner in a consulting firm 
warns that two can starve twice as fast as one. 
Let one person start the bu·siness,he recom
mends. After it's been going awhile, the sec
ondonecanjoinhim-ifthere 'senough work. 

And' getting just the right amount of 
business can be tricky. Says a self-styled 
"computer specialist' ': "Most people are 
bright enough not to quit their current job 
until they get that first contract. My caution to 
them is: it ain't the first contract you ought to 
worry about, it's the second. You work very 
diligently at the first contract, but you're not 
doing much business development. At some 
point .your first contract ends. You want to 
bring in your second contract exactly when 
the first one ends. That's very difficult to do. 
If the second one comes in too soon, you're 
working overtime, nights and Saturdays. 
You're trying to impress people with the qual
ity of the work you're doing, but if you work 
too many hours the quality won't be as high. 

"Of course, if you don't have a sec
ond contract ready to go and you have to wait 
30 days before starting new work, that eats up 
all the profits from the first job. " 

A consultant who's been in the busi
ness for nine years adds, "I think the amount 
of work you can reasonably expect to carry 
shouldn't be more than 80% of your normal 
available billing hours. You have to have time 
for administrative and other work, for assign
ments you hadn't planned on-putting a little 
extra into an assignment and not billing for it. 
On the same score, don't plan on working 40 
hours a week. You have to be prepared for 
some very unusual hours. It's not as if you'll 
be working 70 hours a week-you couldn't 
and still be an effective consultant. But it's 
definitely not going to be the 8 to 5 routine. 
You have to be prepared for fluctuations." 
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There are two leaders 
in 32-bit minicomputers. 

Perkin-Elmer· is the one 
r, ' • ' . 

. that.offers UNIX-
and supports i_. 

Perkin-Elmer has the second largest number 
of 32~bit minicomputer systems up and run
ning. Over 4,000 worldwide. 

Like the other leader, our systems run 
UNIX*, Bell Laboratories' general-purpose 
time-sharing software development system. 

But unlike'the other leader, we support 
UNIX fully. 

That means you get not only the 
EDITION VII WORKBENCH**, a standard 
version of UNIX with five high-level lan
guages, including C and ANSI-standard 
FORTRAN, more than 140 utilities,and a 
source code control system. You also get all 
the help you need to get your system up' 
and running and debugged. 

So now you can have all the easy pro-
EDITION VII WORKBENCH plus full support- gram-development building blocks of UNIX. 
only from Perkin-Elmer. The increased programmer productivity. The 
reliability. The portability and compatibility. All for a surprisingly affordable $30,000 
(U.S. only), with a 90-day warranty and delivery in 90 days. From a single source. 

And all fully supported on the broadest family of 32-bit minicomputers. . 
If you're looking at 32-bit minicomputer systems, remember this: You haven't looked at 

the leaders unless you've looked at Perkin-Elmer. We're easy to remember. We're the one 
that offers UNIX-andsupports it. Call or write today for more information. Perkin-Elmer, 

~e~~:~~~:31~;1g;71~7NJ 201-870-4712. We're the one. 
*A trademark of Bell Telephone Laboratories: Inc. 

**A product of The Wollongong Group, Inc. 
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Is a particular consultant a success or failure? 
Only his banker knows for sure. 

BILLING 
CAN BE A 
DILEMMA 

If you're fortunate enough 
to get adequate business, 
you may find yourself in a 
dilemma over billing pro

cedures. He continues, "Basically, your fee 
is a per-diem rate which is based (not very 
scientifically) on what the competition's 
charging and what you feel comfortable 
charging. As an independent I can charge less 

than the Big Eight CPA firms, but ifI charged 
too much less people might think I'm just a 
schlock operation. There's a psychology to 
the billing structure; it can't be more than 
15% less than the Big Eight CPt\ firms. 

Get your Green 
Book now-free. 

28 valuable dis
count coupons 
worth $11,000 to
ward the purchase, 
lease or rental of 
terminals, pdn ters, 
modems and more. 

Without it your 
next data products 
acquisition could 
cost you more than 
it should. Lots more. 

U SIR can provide 
you with any data 

"Most consultants will give a range 
estimate of what the job will cost based on a 
definition of the assignment. A reputable con
sultant will submit a detailed proposal so his 

product you need. 
Or any combination 
of products as a 
package. Even com
peting lines. With· 
service nobody can 
beat. And now the 
Green Book saves 
you thousands of 
dollars! 

You get it all from 
USIR: top brands, 
nationwide service, 
guaranteed'delivery, 
flexible financing. 
IncI uding our new 

Extended Term 
Rental program 
that combines the 
convenience of rent
ing wi th the lower 
rates of leasing. 

Send the coupon 
today and get the 
best possible deal 
on data products. 
From USIR. . 
United States I,-S,I"C' 
AU S. leasing Company 

Save up to 
. $11,000· 
this year on 

da", products. 
Don't bu~ rent or lease any 
data products without 
the USIR Green Book. 

r-----··;;,,;;;;:,· O.K. USIR, send me I your free Green Book, wi th 
$11,000 worth of discount coupons. I Name . . 

I Title 

I Company 

I Phone 

I Street 

I City/State/Zip 

M.S. 

L· USIR,2988 Campus Drive, San Mateo, CA 94403,.(415) 572-6600 ... ---------------CIRCLE 134 ON READER CARD 
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client has a way of judging progress. " 
On the other hand, a New York con

sultant says, "Don't let some client push you 
around and touch your fee. If he wants you, 
he wants you. Set your fees and stay with 
them. Obviously, you charge less per day if a 
guy gives you acontract for two days a week 
for three months·. Also, many computer peo
ple tend to underbill themselves. I'd rather get 
$1,000 a day for two days a week than $400 a 
day five days a week. " . 

Written contracts can hang people up, 
too. An expert says, "Most ofthese would-be 
consultants have never bought anything big
ger than a car or maybe a house. Now they've 
got to deal with large corporations on con
tracts or. purchase orders or verbal agree
ments. They wish they had some legal advice. 
They don't understand the difference between 
the· ant and the elephant. The elephant does 
whatever it damn well pleases and the ant 
stays out of the way. If you go into business 
for yourself, you've got to be a tiger techni
cally but be very humble administratively
'cause you're just an ant. It's a little schizo
phrenic . You've got to know when to be hum
ble and when to be the clawing tiger." 

Another word of caution on becoming 
self-employed: Don't do it until you figure 
out how you're going to handle all the nece's
sities like medical, pension, and disability 
plaris. Should you buy income protection in
surance? Most people never sit down and 
figure out how much their fringe benefits cost 
their employers over and above their salaries. 
Health insurance, vacations, the numerous 
paid holidays every year, travel expenses to 
attend meetings, office space, copying ma
chines, office supplies, secretaries, tele
phones-the list is long. Since you must pro
vide these things for yourself, the cost should 
go into your rate calculations. Don't overlook 
the fact that societies such as IEEE and ACM 

. have fairly cheap group plans. 
It's hard for outsiders to assess wheth

er a particular consultant is a success or fail
ure. A skeptic says, "Only his banker knows 
for sure. Maybe he had a lot of money in the 
bank but is getting no work. Your income has 
to exceed your old one by 50% because 
you're paying your own fringes. When you 
start to get repeat business you know you've 
made it." 

And if you don't make it? Well, in 
most parts of the country there's such a short
age of computer people that you could just 
give up your business and find yourself anoth
er salaried job. While most of the consultants 
we spoke with said it was difficult to establish 
and maintain a successful business, they felt 
that failure would not lead to the poorhouse, 
merely to a loss of self-esteem, perhaps, or· 
the painful relinquishing of adrearri. As one 
says, "My basic goal was not to be a consul
tant, but to do my own thing. " ~ 



There are two leaders 
in 32-bit minicomputers. 

Perkin-Elmer is the· one with 
the most affordable system ever. 

Announcing the new 3210. 
Perkin-Elmer, the company with the second 
largest installed base of 32-bit minicomputers, 
has just set a new pricing standard in the 32-
bit marketplace-introducing the new 3210 
at $49,900 (U.S. only). Our 3210 competes 
effectively with 16-bit top-of-the-line systems 
and offers much more performance. 

Just 30 inches high, the 3210 is a 
complete computing system. Its integrated 
cartridge disc drive, with both fixed and 
removable storage, offers complete capability 
for software distribution, on-line file flexibility, 
data transfer and system backup. And the 
3210 can support up to 32 terminals, with 
provision for field expansion. 

You get as much as 4MB of directly 
addressable memory. And the 3210 runs all 

The new 321O-a complete 32-bit minicomputer our system software including such high-level 
system for $49,900. languages as' FORTRAN, COBOL,' Pascal, 
Basic II and RPG II. Application and software development packages, such as UNIX* and 
RELIANCE, as well as hundreds of third-party application packages can save you time 
and money. . 

And Perkin-Elmer offers the high-level service and support you'd expect from a . 
$1 billion, multinational, Fortune 500 company. 

There may be two leaders in 32-bit minicomputers. But Perkin-Elmer is the one that 
gives you the most. In performance. In software. In overall value. Call or write for details. 
Perkin-Elmer, Oceanport, NJ 07757. W' th 
Tel: 800-631-2154. In NJ 201-870-4712.e re e one. 
*A trademark of Bell Telephone Laboratories, Inc. 
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by Gideon Samid 
Experienced software systems developers 
have noted that the highly acclaimed top
down design method for large projects is rare
ly followed to its strictest degree. In fact, as 
deadlines draw near, the method's highly or
dered structure often falls apart, leaving a 
catch-as-patch-can scramble to finish on time 
and to spec. 

Investigation of the top-down meth
od's application in several real-life cases 
shows that the/final crumbling of the formal 
structure stems from the imperfection of hu
man nature in dealing with abstractness in the 
initial phases of top-down management. Con
cept and requirement definition, feasibility 
and economic analyses, and overall design 
phases, for instance, produce vague and over
loaded documents with "floating" phrases 
that every reader interprets differently. An 
interteam communications problem develops 
and time-for meetings, memos, and other 
work-is wasted in "what-do-you-mean-by
that" reviews. People become exhausted and 
discouraged. 

Moreover, the classic top-down meth
od tends to obstruct team harmony; the very 
notion of top and down implies a hierarchy 
that creates psychological division. The for
mal phase-after-phase approach loads the de
velopment team unevenly, particularly at the 
early stages when the top-phase groups sweat 
and the implementors are virtually unem
ployed. Later the workload evens out, but it is 
obviously hard to maintain a cooperative 

. team when the load is unevenly distributed at 
any given time. 

What follows is an attempt to come up 
with a formal modification to strict top-down 
methodology that can alleviate some of the 

o psychological, financial, and economic de
~ fects inherent in the classic. approach. 
8 Almost every phase in the standard 
2 phase ladder may be conceived of as two or 
~ more successive stages. For the sake of sim
~ plicity, let's restrict ourselves to only two: 
~ coarse and fine. It is important to note that this 
o coarselfine or draft/final distinction is not the 
~ common abstract/detailed concept as under
~ stood between, for example, functional and 
~ detailed design. The breakdown attempts to 
o view each phase as composed of two succes-

The classic methodology has certain defects; 
herewith, an approach for remedying ,them. 

MODIFIED 
TOp·DOWN 

DESIGN 
FIG. 1 

THE CLASSIC TOP-DOWN APPROACH 
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In a sense, the modification is no more than a 
systematic approach to an otherwise abundant 
natural phenomenon. 

sive efforts that are equally abstract and de
tailed. The second stage is no more 'than a 
review (or a refinement) of the first effort. 

The actual distinction between the 
coarse and the fine parts of a phase is probably 
best done according to a time criterion. Tell 
the designer to deliver what he can do in half 
the regular design time. The submitted docu
ment will be called the coarse design. 

Let's observe a small portion of the 
phase ladder, say the requirements phase, and 
the succeeding phase, functional design. The 
classic top-down approach is depicted in Fig. 
1. The requirements effort (the top shaded 
area) starts at to, is completed at tr , and trig
gers the design effort which terminates at td. 

In comparison, the modified top
down approach is expressed in Fig. 2. Here, 
requirements definition starts as before at to, 
is not completed, however, but rather stops at 
trc , the end ofthe coarse stage ofthe require
ments phase. Then at trc , the design activity is 
triggered. It will proceed until the coarse de
sign comes to an end at tdc. At this point we 
move to the fine stage of the requirements 
phase; then we proceed to the fine-design 
stage. 

FINE 
FOLLOWS 
COARSE 

The very fact that the fine 
stage of the requirements 
activity is done after the 
coarse-design stage has 

been carried out gives the requirements analy
zer extra' insight into the system, a better 
"feel" for its nature. It may happen that the 
major requirements layout will be basically 
changed, or at least that a more intelligent 
requirements definition will be prepared. 
Based on a better and more considered re
quirements definition, the design phase as a 
whole has a better chance for improvement. 

Of course, the modification can be 
applied to the more realistic case when many 
more than two phases, n phases,are involved. 
This can be seen in Fig. 3. 

It should be noted that in most cases, 
the overall project time is greatly reduced in 
n-phase projects when using the modified ap
proach. The savings come from a reduction in 
waiting time between phases-various parts 
of each phase are under way in parallel in
stead of in series as with the traditional top
down approach. Obviously, the time savings 
translate into savings' in personnel costs as 
well as in computing costs. 

The modified method stems from the 
belief that system developers are not 
"square" enough for an elegant, aesthetic 
top-down design. Human imperfection is a 
fact. In a sense, the modification is no more 
than a systematic approach to an otherwise 
abundant natural phenomenon. In very sim
ple systems, involving one or two persons, 
the process of running back and forth between 
different phase levels is always present: just 
think back to student days when vague con
cepts were coded in a rush, brought back for a 
late night redesign, coded again, and rede
signed again. In large systems' efforts, this 
feedback loop takes a more serious tum: 
many diehard managers enforce a strict top
down path only to find that design flaws sur
face in the final implementation stage. The 
system fails and a laborious design modifica
tion is required at great cost. ~ 

Gideon Sarnid, Chern. Eng., PE, 
MSc, is vice president, engineering, 
at Frontier International. He is the au
thor of a book, Nothing * New, which 
investigates new horizons in data rep
resentation. 
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FRIENDLINESS. 
Informative HP manuals, 
helpful error messages, and 
automatic syntax checking 

, .,make BASIC language 
programming easy. 



Given a choice, most people will put the horse before the cart. 
Some~imes, though,it'.s:har~" to't.el.1 which is" which. 
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by Paul R. Hessinger 
Distributed data processing (ddp) means 
many things to many people. Unlike other 
new state of the art technologies-database, 
data communications, and computer graphics 
to name a few-ddp defies precise definition 
and categorization. One often hears claims 
that an enterprise's data processing is "going 
distributed" or that a recent vendor an
nouncement means that the implementation 
of ddp is· now a realistic objective. Upon 
investigating these claims, however, one of
ten finds that those "implementing" ddp are 
not quite sure what it means. 

Distributed· data processing can be a 
very intimidating force, or it can be viewed as 
a rather straightforward approach to extend
ing (i.e., distributing) the data processing re
source. In other words, if one focuses on the 
word distributed, then the result is likely to be 
a lack of understanding or direction. If instead 
management and technicians place their em
phasis on data processing-with all its atten
dant complexities-the concept of distribut
ing this capability. becomes one step in an 
overall master plan for supporting a business 
through information systems. 

It is interesting to note that according 
to some of today's criteria, many dp installa
tions achieved distributed status well in ad
vance of the ddp era. (For clarity, let's as
sume this era began in 1978.) But other instal
lations, instead of carefully analyzing the suc
cesses and failures of these pioneers, were 
caught up in a wave of dramatic advances in 
technology. There was an increasing empha
sis on information systems. In many cases, 
organizations looked to ddp as an end in itself 
without car~ful analysis of the existing data 
processing operation. 

Some executives came to regard ddp 
as a panacea. In one case, a major U . S. finan
cial institution gave carte blanche endorse
ment to a complete distribution of the dp 
function. Briefly stated, the result was a sig
nificant decrease in data processing effective
ness. This can be attributed to at least three 
factors: endorsement of ddp without careful 
technical analysis and design; placement of 
data processing and responsibility for it in 
areas that were not prepared for either; and the 
lack of an overall master plan for data pro
cessing that magnified the first two issues. 

As a result of this "adventure" and 
others like it, ddp as a formal concept and 
methodology got off to a rough start. Data 
processing management blamed vendors for 
not supplying the "complete ddp system. " 
General management blamed dp management 
for problems associated with ddp, not the 
least of which were budget overruns. End 
users became more dissatisfied with the abili
ty of data processing to assist them in their 
assigned business function. 

There were plenty of symptoms: 
growing lines of customers at a bank teller's 
window because the computer was off-line; 
anxious waiting for a seat assignment as de
parture time for a plane trip grew near; and 
difficulties at a checkout counter where a 
computer terminal had replaced a simple cash 
register. Many people experienced these 
problems without realizing they were part of a 
massive infusion of computer technology 
such as had not been attempted before .. 

Though a lot of blame was being as
signed at a time when the ddp philosophy was 
just developing, it's important to realize that 
ddp itself deserves a rdatively small share. 
Data processing was at the root of many prob
lems-some of which were self-inflicted 
(e.g., due to a lack of planning and control) 
and others where it was less in command of its 
fate (e.g., lack of top management support 
and understanding; rapidly advancing tech
nology). As will be discussed, there may not 
have been enough emphasi's on controlling 
the primary resource-data. -

The 1970s saw dramatic and signifi
cant advances in data processing technology: 
database management systems; data commu
nication hardware and software; larger; fast
er, and less expensive mainframes; sophisti
cated minicomputers and microprocessors. 
The arrival of home computers and handheld 
calculators literally put the computer resource 
in the palm of one's hand. 

The early 1970s was also a period 
when, for the first time, management of the 
data processing function was discussed more 
as an integral part of a business rather than as 
a back-office clerical operation. Concepts de
veloped in the 1960s could now be refined, 
with years of practical experience as a guide. 
Richard Nolan, in a 1974 Harvard Business 
Review article entitled "Managing the Four 
Stages of EDP Growth," provided one of the 
earliest blueprints fora combination of ad
vanced technology and upper management 
exposure and responsibility to achieve a high 
return from the data processing resource. An 
interesting insight into dp development: In 
1979 Nolan updated his original article, reti
tling it "Managing the Crisis in DP." Now 
there were six stages for dp growth. Was ddp 
one of them? 

It's useful to contrast dp growth with 
the construction of a bUilding. An architect, I! 
intimately familiar with the occupants' re- ~ 
quirements, develops the construction plans ~ 
while taking into account current techniques as 
and products germane to the project. The ~ 
building plans allow the occupants to view a en 
conception of the finished product. Once ap- Q 
pro val is given, the foundation is laid, the first ~ 
phase of construction. Then the framework, g: 
the walls, the floors, etc. are added. The ~ 
building is very seldom occupied until 100% :::J 
complete. 
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Introducing NCR's user-friendly 
family of general purpose terminals. 
Meet a new family of quality 
general purpose terminals fea
turing increased operator conve-' 
nience. A new family from NCR, 
already a leading supplier of 
special purpose terminals around 
the world. 

The whole family is ergonomic .. 
From non-glare screens to detach-

able keyboards, these terminals 
are designed to accommodate 
every operator. Even the soft 
neutral colors are selected to 
resist soil and please the observer. 

Ease of operation means more pro
ductivity from your system. Com
pact size and light weight assure 
adaptability to limited work areas. 
Rigorous testing eliminates prob
lems due to RF interference and 
static discharge. And, like all NCR 

equipment, they are backed by 
NCR's quality service available 
almost everywhere. 

For a personal introduction, just 
call your local NCR office, or write 
to EDP Systems, NCR Corporation, 
Box 606, Dayton, Ohio 45401. 

Complete Computer Systems 

Compact 6410 matrix printers, that print at a constant 90 
LPM, are available with either tractor or friction feed. The 
7900 CRTs, with models that operate in block, page or 
character mode, are also available with either fixed or 
detachable keyboards. 

7900 display terminals weigh less than 251bs. Their 
versatile keyboards and non-glare green displays assure 
easy use and readability. 6425 non-impact printers silently 
produce hard copy at a steady 240 LPM and can print up to 
99 copies under software control. 

Open the door to your data base with our 2600 KSR 
terminals. Weighing less than 13Ibs., their compact size 
and quiet non-impact printing allow use in almost any office 

Our versatile CRT/printer workstation packages are 
available in TIY compatible models adaptable for use on a 
wide variety of systems or applications. 
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Data processing is like a building per
petually under construction. The visibility 
that d~ta processing began to have in many 
businesses focused attention on the project. 
Quite naturally, top management's eyes were 
on the "fipished product," on putting the 
resources to' pse. But' was 'there enough focus 
on the blueprint ~tself? ' 

BUI I G 'Nolan and other authorities 
LD N had 'provided blueprints. 

THE They ~ll stressed that the 
B~~E foundation of the dp orga-
nization must be strong. While this exposure 
~Olild ultimately allow dp to play a more 
effective role in a Qusiness,its initial impact 
was pressure from top management to "put 
the roof'" on the'dp co'nstruction project. But 
database an~ "data comm\lnications' initially 
weren't PaI1 of the roof, they' were part of the 
blueprint. Too rapid an introduction did not 
a,llow the foundation to settle. 
:1; ')'he need fo'r long-range planning was 
becoming clear; It was difficult, however, as 
users in dire need of imIl1ediate support pro
vided a 'ready 'market for any resource that 
could be of assistance. For those with the time 
to grasp the technological r,equirements of the 
expanding user community, ddp was looking 
like the final blueprint for·dp. For those un
~ble to keep ,up with the, tecp.nology and user 
require merits', ~'however, ddp was a chaotic 
view of dp. " 

The mid- to late 1970s witnessed 
growing dissati&factio!1 with some of the "so
phisticated" technology; Perhaps difficulties 
with IBM'S IMS, 'a database software system, 
best exemplified th(! pro~lem. Complex tech
nologies were' being implemented with little 
planning, very little expertise (as the technol
ogy was new), and unrealistic expectations of 
the benefits to be received. Data management 
(the foundation of infonhation resource man
age~ent) was a technical concept. It was sup
ported:by v¢ous hardware (e.g., faster and 
higher'volume storage devices) and software 
(like I~S) resources. The benefits that the 
concept promised, however, overshadowed 
the operational planning and control required 
for the implementation of a successful data 
management program. 

, The 'overa11 dp effort generally suf-
fered somewhat from the introduction of such 
technology'~ Development continued, howev
er, as the pressure to support the business 
increased. 

Bottlenecks began to develop in spite 
of larger and, faster mainframe computers 
with,' greatly' increased processing power. 
New computer applications sat waiting; 
changes to existing systems took forever (or 
so itseeme~); and the reliability of the, data 
processing resource seemed to be decreasing. 
For the first time, software development costs 
stood out as, a ma)or portion of a dp budget. 

The primary objective of data processing is to 
, ' provide' accurate and timely information to 

assist the operation of a business. 

This was partially due to the decline in hard
ware costs; Alsq to blame were the absence of 
development methodologies, the lack of auto
mated a~sistance for software, arid inflation. 

Data communications (even in basic 
foim) provided a temporary relief in some 
respects. Users who blamed data processing 
for reports that were a day late (when, in fact, 
the intraoffice mail system was at least partly 
to blame)now had a printer installed in their 
work ¥eas. Otper users who had previously 
utilized a' central data entry function were 
now allowed to interact with the computer 
system through a crt. 

An evolution was taking place. Users 
adapted quickly to new capabilities and just as 
quickly demanded more. Dp management at
tempted to convince top management of the 

. need for larger appropriations to sustain con
trnued technological introduction in the data 
processing area. The short-lived respite of
fered by :on-lip,e access to data processing 
began to be questioned and reevaluated as 
budgetS expanded dramatically. 

It is important here to focus on a basic 
question: what'is the primary objective of data 
processing? The answer is a major assump
tion of what has been said thus far and all that 
follows: Data Processing exists to provide 
accurate and timely information to assist the 
operation of a business. Dp as a function can 
and does exist in a manual fashion with the 
same objective. Many dp shops applied so
phisticated teChnology without regard to this 
basic question and ended up reducing their 
effectiveness. Consider this situation: 

"I'm telling you, " said a member of 
the corporate steering committee, "that I 
want the flow-of-goods computer-based sys
tem, and I am willing to pay for it. And you 
are telling me I can't have it after we have 
approved your fourth running annual budget 
increase of over 30%. If you can't provide the 
service, I'll get it outside~ There are reliable 
software companies around, and my people 
tell me that we should seriously consider a 
proposal that we received from a large mini
computer vendor. " 

, 'I'm at the edge of control, " replied 
the vice president of information service. "It 
isn't any longer a question of financial re
sources. My budget has grown from $30 mil
lion to over $70 million' in less than three 
years. The technology is getting ultracom
plex. I can't get the right people fast enough, 
let alone provide suitable space and connec
tions to our sprawling computer network. " 

On returning to his office, the vice 
president knew that the steering committee 
member would be going ahead with the mini
computer. There was no way that the corpo- . 
rate technical staff could provide the flow-of
goods functions at the price or within the time 
frame that the minicomputer vendor had 
promised. ' 

REVISING 
THE 
PLANS 

To return to the architec
tural analogy, the chal
lenge for executive and dp 
management was to re

evaluate a blueprint which, pecause of the 
introduction of independent or "satellite' , 
processors, was changing as the building was 
going up. 

So in considering distributed data pro
cessing, there are many perspectives from 
which one can view the subject. In summariz.;. 
ing, there are various groups that ddp will 
have an impact on and present a challenge to, 
namely: executive management, dp manage
ment, dp technical staff, and the end user 
community. Any survey of the current state of 
ddp should assess this impact. 

In addition, we must consider what 
technology is available today to assist in dis
tributing the data processing resource. A sur
vey such as we are attempting must be updat
ed constantly-letting it sit six months is dan
gerous. The technology that must be exam
ined is not new to us: 
• mainframes, e.g., IBM 4341 
• operating software, e.g., MVS or DOSNSE 

• distributed processors, e.g., IBM 8100, Se
ries-I; DEC PDP 11/70 
• minicomputers 
• database management 
• data communications/networks 

A review of developments in these 
areas must be included in a consideration of 
how to develop a strategy to apply them in a 
coordinated effort (ddp?) to achieve dp's ob
jective of accurate and timely information. 

As the notion of distributed systems 
has developed over the past decade, the un
derlying technologies have been evolving. 
Let's take a look at just one-database-and 
see how its evolution is related to the distrib
uted systems issue. 

Database technology has been with us 
for a decade, during which time DBMS prod
ucts were developed, refined, and enhanced, 
and the understanding of database in the dp 
community deepened. This understanding 
took two directions. In one, those organiza
tions who became involved with database 
were greatly disappointed at not achieving 
immediate positive results. This understand
ing reflected negatively on database as a tech
nology. 

Management had to decide whether 
the various resources should be tied together. 
This had serious implications for the overall 
role of dp within the business. There is also a 
technical challenge in adapting technologies 
to new environments (e.g., a minicomputer 
on a shop floor) and in new ways (e.g., apply
iIlg database principles or a microprocessor). 
If nothing else, ddp has helped to clarify our 
picture of dp. 

In another direction, installations that 
approached database with caution and careful 
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Data management is the key for organizations 
getting involved with database in the 19805. 

planning had better results. They also experi
enced tremendous changes-new personnel 
(for example, DBAS), new software (DBMS and 
data dictionary), and new capabilities (query 
languages and application development aids). 
In developing a strategy to accommodate 
these changes, an understanding of database 
as a methodology for systems development 
appeared. 

As the 1970s drew to a close, these 
two types of organizations came together and 
shared their experiences with database. Many 
of them resolved to try again; others deter
mined, quite rightly, that it just wasn't for 
them. In the latter case, it was not a reflection 
on database as a technology. More likely,an 
organization determined that it could not 
commit to database as a methodology. Finan
cial, organizational, and personnel issues 
formed a basis for that decision. For those 
installations, it was better to stay away from 
using DBMS as a "glorified access method" (a 
term borrowed from a systems programmer 
who believed it n. ' 

In the former case, groups that under
stood database as a technology (i.e., the actu
al DBMS software and associated tools) and a 
methodology began to demonstrate that a 
comprehensive program of data management 
was required for database to be successful. 

LEARNING 
FROM 
THE '70s 

As we entered the 1970s, 
the database theorists pro
posed a variety. of tools that 
seemed to have tremen

dous potential, some of which have been put 
into operation. Likewise, the 1980s' hold the 
promise of relational database, database ma
chines, etc. But for organizations just becom
ing involved with databases, the 1970s pro
vided a further practical definition of the data
base concept for the 1980s. The term data 
management represents that concept. 

Briefly, Data Management can be 
outlined to show how it represents database as 
both technology and methodology . Four ma
jor areas can be identified: 

1. A management structure responsi
ble for the data resource. Two functions are 
required: a data administrator to represent the 
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user interest in the database, and a database 
administrator to be responsible for technical 
development. 

2. Controls and standards that must 
be developed. A data dictionary and directory 
are the foundation of a data management pro
gram in this area. 

3. The primary' tool for database de
velopment and access, the Data Base Man
agement System. The DBMS will playa pivot
al role in database development, but organi
zations have been successful with more than 
one DBMS 'or with' installation of the DBMS 
after a data management program is well 
along. ." 

4. The selection of related tools such 
as nonprocedural, user-oriented information 
retrieval languages, and application develop
ment aids which, combined with the above, 
provide the user interface to the database. 

Data management is the key for orga
nizations getting involved with database in 
the 1980s. The basic concept remains the 
same-integrating the information systems of 
a business by consolidating and controlling 
the storage and processing of data. To do this 
requires more than just a software package. 

The selection of the DBMS becomes a 
natural step in the data management program. 
It should be done only after careful analysis of 
the data environment and application require
ments has been carried out. This is where the 
data management effort must relate to the 
overall data 'processing strategy. 

The perspective from which an orga
nization views the database decision is of 
utmost importance. The actual decision on 
which DBMS to install is important, too, but if 
considered in its proper perspective, it does 
not have to be a critical decision upon which 
is based the success or failure of a data man
agement program and application systems de
velopment. 

Three different perspectives should be 
considered. First is an approach based upon 
the overall strategy of the dp department. For 
example, if a dp organization is concerned 
with maintaining a position of compatibility 
with IBM, the DL/I is a natural choice as the 
DBMS. It will also have implicatipns for the 

© OAT AMATION 

type of data management program imple
mented. It is a decision usually made at top 
management levels and requires a commit
ment to and understanding of database. 

Second, the decision as to which 
DBMS to install, when considered as part of a 
data management program, is based on a view 
of database as a methodology. The data ad
ministrator, together with other people 
knowledgeable about the overall manage
ment of data, can properly evaluate the merits 
of a DBMS for a given instilllation. Feworgani
zations have chosen this perspective to date
but more are considering it. 

Third,' and a factor .which is a valid 
part of any software decision, is the technical 
quality of the DBMS. If an organization is not 
ready to change the orientation of its data 
processing (which database should do), but 
still needs improved 'reliability and perfor
mance, then database management can be 
considered on a smaller scale. The technical 
characteristics of the product become the pri
mary consideration in selecting the DBMS. 
The concern here is that the solution database 
offers, if implemented on a limited basis, may 
not be a cost-effective one. The high costs 
associated with database are real. ' 

In approaching the decision of wheth
er or not to proceed with database develop
ment, a balance between the three perspec
tives is recommended. This will allow for an 
exposure of the database concept at all levels 
in the organization,and it fosters an environ
ment where a true commitment to the pro
gram can be made. 

In summary, when we consider how 
data processing can be made more effective, 
the concepts of distributing this resource and 
managing the data being' proces~ed are natural 
directions to take. 

To date, the former has overshadowed 
the latter. If data management had been en
dorsed as an integral aspect of the dp func
tion, however, ddp might never have become 
such an enormous issue. Managing data in an 
integrated program can only lead to more 
effective processing of data and hence a great
er satisfaction of dp function-the accurate 
and timely distribution of information. The 
access to this processing resource becomes a 
natural (but still challenging) step. It seems' 
like the cart may have come before the horse. 

Paul R. Hessinger is director of ad
vanced technology research with the 
Computer Task Group, Inc., Buffalo, 
N.Y.' His current duties include re
search and development in such in
formation systems technologies as 
database and data communications., 
Mr. Hessinger graduated from Cani
sius College in 1975, where he also 
was employed as a. computer opera-
tor/programmer. ' 
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• Determine what the users of IBM's System Productivity Facility (SPF) are doing . 

• Plan capacity for a projected TSO load that is increasing 
37% yearlY9n an industrywide basis. 

/< .... ".:>'\ 
1/' \ \ ........ - .. -~~J f I \ 

/,,/" \\ • ~Id out if program products are used. 

( • Plan ~;~~ MVS options will maximize TSO effectiveness. 
\ 

'\.\... 

""'1 • Decide if interactive compilations should be restricted . 
.,-N'" , .... "\",,~, • i 

• Implement an effective audit trail of interactive program usage . 

• Determine how to systematically manage an applications 
programmer's use of TSO. 

~
---~ Morino Associates, Inc. 
. I 8133 Leesburg Pike. Suite 602 

Vienna, Virginia 22180 
(703) 734-9494 

CIRCLE 144 ON READER CARD 



~
'Bs,Incorporated 
.~ .• & 

." .~ . 

at. ll1l.ew gell1leration 
in. data base 

mamiagemelllt teclhlJrnology 
not limited not limited 

to relational, tabular, to hierarchical structures to COOASYL network 
flat-file structures structures 

The structures above are mere subsets of the capabilities of MOBS III. 
Far beyond these, MOBS III provides valuable innovations available in no other system! 

Unprecedented POWER!' FLEXIBILITY! PORTABILITY! 
For serious application development, MOBS III offers major advantages in these seven key areas: 

Extraordinary dat~ structuring 
Unmatched flexibility for relating records to 
each other with ease. 

Automatic data compression where desired. 

Up to 255 record types per schema. 

High-level query language 
Automatically generates desired report or 
data file with a single statement. 

Language is English-like, non-procedural, 
and has report writing capabilities. 

Extensive performance control 
Gives application designer extensive 
control over record placement ... includes 
automatic clustering and CALC features. 

For highest performance, a streamlined 
OML. .. over 20 host language interfaces 
available. 

All processing is data-dictionary driven .. 

Data security and integrity 
User passwords and optional data 
encryption. 

Comprehensive access code facility for 
automatic security enforcement. 

Automatic range' checking. 

Available for Minis and Micros 
Availability for numerous 8 and 16-bit 
micros, as well as for minis, provides 
standardized approach to data handling. 

Allows extensive portability of application 
systems ... from the Z-80 to the PDP-11. 

True multi:user capabilities 
Supports multiple concurrent users of the 
same data base. 

Su pports both active and passive locking. 

Automatic transaction logging 
Automatically logs all transactions atter last 
back-up. 

Selective restoration of data base in event of a 
crash. 

Allows surveillance of user activities. 

For the full story about the finest 
application development tool existing 
in the mini-micro war/d .. .. , call, write, 
or TWX us today! 

1-------------------------. --------------------------
Setting standard!} of excellence for data base 
software ... worldwide. 

Nlll:rc V 
Diltil Bilse . •. .: 
5ustems. Inl:. 
Box 248 
Lafayette, Indiana 47902 
317-448-1616rrWX 810-342-1881 

Dealer / distributor / OEM inquiries invited. 

o Yes. please send me a copy of the MOBS III brochure. 
o Please send me the complete MOBS III manual set including 

manuals for MOBS III, RTL, QRS, and OMU plus tutorial 
materials. Check for $85.00 enclosed. (Indiana residents 
please add $3.40 for Indiana tax.) 

Name Title __ _ 
(Please print) 

Company ______________________________ __ 

Address 

City 
(State) (Zip) 

Phone 

MAIL TO: Micro Data Base Systems, Inc. 
P.O. Box 248-D 
Lafayette, IN 47902 
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I Announcing the new math for OEMs 
IBM 370 software goes right into our System 311 hardware. That 
equation gives you four. big advantages. 

I. Total IBM compatibility. Both the 311 and 312 use the 370 
instruction set and run DOS/VS, DOS/VSE, OS/VS1 and VM/370 
System Control Programs. That equation conserves your invest
ment in hardware, software and staff training. 

n. Better profit margins. The System 311 and its big brother,. 
the 312, are available to you at savings of up to 50% of. 
the comparable IBM 370/138,4331-2 and 370/148 
mainframes. That kindt of math is easy to 
understand. 

III. A complete integrated system-not a PCM. 
The 311 and 312 have integrated controllers, so 
you don't have to use expensive IBM peripherals. 
Four-Phase ships the systems with disc and tape 
drives, communication devices, printers, card 
readers and a console CRT. All that adds to your 
profit margin. 

IV. Nationwide support. You can support users yourself, or take 
advantage of a Four-Phase service contract. We have over 1000 
service personnel in more than 130 locations across North America. 
If you like the way the new math adds·up, call us at 1-800-528-6050 
extension 1599 (in Arizona call 1-800-352-0458 extension 1599) 
and ask for our brochure on the Systems 311 and 312. Or complete 
the coupon below. 
r-----------------------, I DAT ,11181 Four-Phase Systems, MIS 52-l0A 7, 10700 N. De Anza Blvd., Cupertino, CA 95014 I 

'Name Title I 
Company I 
Address City I 
State Zip Phone I 

-----------~~-------~ 

III Four-Phase Systems 
t The Distributed Processing Company 
. 10700 North De Anza Blvd., Cupertino, CA 95014. 

See us at INFO '81 Booth # 2201 
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Theirs: 
QBE, GIS, 
STAIRS, APL, 
ADRS,SQL, 
Etc ... 
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by Jim Highsmith 
There has long been a gap between what users 
expect from information technology and what 
they get. With the proliferation of technically 
sophisticated hardware and system software, 
the gap has widened. Information processing 
organizations are becoming increasingly dis
connected from the objectives of the business 
organizations they serve. 

Gerald Matlin, in a recent article on 
top management's reaction to "Information 
Resources Management,' 'I observed that 
managers are disillusioned by the failure of 
databases and management information sys
tems to make good on their promises. They 
are growing suspicious of the claims made by 
proponents of new technologies.' Newer 
structured analysis and requirements defini
tion techniques have provided better tools to 
narrow the communications gap. But there is 
another practice that should serve, but often 
does not, to improve systems development: 
synchronizing data with reality. 

Most data processing operations have 
at least one large system containing so much 
bad data that its output is unusable. Because 
of organizational inertia, such a system nev
ertheless continues. Periodically, an attempt 
is made to rectify the situation, but the fixes 
are only temporary. The dp people avow no 
responsibility for the data quality, and usually 
blame some input clerk. Management's solu
tion is to develop an on-line program for data 
entry and transaction validation. Then every
one wonders why the results are equally bad 
within a shorter period of time. Perhaps the 
data processing profession bears most of the 
fault because we do not fully understand the 
nature of the most basic components of our 
profession-data. 

Jean-Dominique Warnier says data 
stored in a computer represent a perception of 
reality: "One must understand that the human 
mind deals with knowledge while the com
puter processes data that [are] only the image 
of knowledge. There is as much difference 
between the contents of the human mind and 
data as between a real object and the photo
graph or painting it represents. "2 

warnier'~, s,atement forces us to dif-

How correct is the perception of the world that 
',. you entered into storage last month? 

SYNCHRONIZING 
DATA WITH 

REALITY 
ferentiate between data as reality and data as a 
perception of reality. _ What is stored in a com
puter is not real. It is only our perception of 
reality at a given time. From this concept; 
questions arise such as, "How correct is the 
perception of reality we entered into stor-· 
age?" or more importantly, "Do the data 
previously entered match today's reality?" 

Most systems analysts are preoccu
pied with entering data correctly. Once 
they're in the computer, there is a tendency to 
assume the "rightness" of the data. They 
may be right, but are they real? As reality 
changes over time, does the data systems per
ception of realit'y' continue to reflect that 
change? Managing this synchronization of 
data and reality over time is a complex and 
difficult task. 

Ken Orr has developed a rationale for 
output-oriented design. He says, "Output
oriented design leads to a rigorous design 
methodology," and furthermore, "if accu
rate and consistent data are to be obtained, 
then it is mandatory that the data be systemati
cally and frequently put out and used. "3 

This concept of systematic usage
keeping stored data and reality synchronized 
over time--has two dimensions of feedback 
and control theory. The first is a time or 
sample rate dimension and the second is a 
knowledge dimension. 

The timing component must assure 
that the sample rate is close to the natural 
frequency of change of the real world event. 
Too much sample may cause overcontrol 
while too little sample will cause the stored 
data and reality to fall out of sync. 

The other component of systematic 
usage is more insidious. It requires a knowl
edgeable observer to take the sample, that is, 
to understand reality. As system complexity 
increases, this observer must be increasingly 
knowledgeable. Even those systems analysts 
who intuitively get the sample rate correct 
often fail to identify correctly the knowledge
able user. 

Organizational information is com
plex. From relatively simple transaction sys
tems, complex data relationships are devel
oped. One manager may look at customer 
profitability, another at cash flow, another at 

cost categorization, another at financial ra
tios. Each is a systematic user, but as summa
rizing, accumulating, selecting, and sorting 
data become more complex, the knowledge 
required to determine if the data match reality 
increase geometrically. 

This systematic usage of data by 
knowledgeable people-usage that is abso
lut~ly required to maintain correctness over 
time--becomes extremely expensive. The 
management time to use and feed back cor
rections systematically is a major, but often 
hidden, component of a data system's cost. 

Most systems analysts compound the 
problem. They have been burned in the past 
by inflexible systems. Responding to the 
availability of powerful database manage
ment software, analysts tend to add more data 
than are needed or than are maintainable be
cause they make the fallacious assumption' 
that data's costs are confined to input and 
storage. 

COST 
OFTEN 
IGNORED 

Assessing the cost of any 
organizational activity has 
always been difficult. In
formation processing man

agement appears to carry a significant cost 
component that is missing in most costlbene
fit analyses. Data processing organizations 
have developed sophisticated charge-back 
mechanisms for computer operations, main
tenance, and development. Even so, in most 
new development projects, only the develop
ment costs are included in the feasibility 
study. Some make a stab at ongoing oper
ations costs and a few attempt to estimate 
future maintenance costs. But even those 
analyses that attempt to quantify these future 
costs often miss a significant cost component 
to the ongoing operation of the system. 

This component, virtually ignored or 
overlooked, is the cost of data maintenance. 

Data quality is related directly to data 
use, not to data collection, processing, or 
storage. The cost of maintaining data quality 
is related to the staff cost of knowledgeable 
users. 

The following factors that affect data 
quality have been used in the past by informa
tion system designers: 
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Digital's know-how is changing 
the way' networks are p-Ianned to 
p-erfonn right from the start. 

Not everyone takes sizing as seriously 
as Digital. 

You'll see networks offered on the 
"one technology fits all" theory. 
Networks that fill a number of needs 

, but may not get top potential from , 

• 

your investment or;allow for ~rrtlV 
future growth. ~ ~~lliI1IiilIiili1i1iliiiii1ii""'_-"~ 

At your earliest planning 
stages-where it really ,pays off-you 
can put Digital's years of network 
experience to work for you. 

Experience works out the 
ideal balance. of speed, through
put, cost, data integrity, 
flexibility, control. 

Experience asks 
the right questions to 
start with. Basics such as: 
What busmess problem do 
you want your network to solve? 
What systems must communicate? 

To specifics: What size should 
each individual node be for the job it has 

. to do locally? How much communication 



redundaney should be planned to avoid 
downtime? What options are possible 
later for future growth? 

And how do you meet your 
requirements most 
economically? 
Digital's range of op-tions. 

No other vendor can match 
Digital's broad range of flexible, 
cost-effective communications 
and processor options which 
allow networks to be sized 
to your organization's 
particular needs. 

A few examples. 

proposed node, each terminal. Types of network 
applications. Volume of data to be transferred 

between individual nodes. Data urgeney 
and importance. Line and system 

reliability, availability,. 
and maintainability. 

Costs. Network operations 
and security. Future growth. 

Digital's Custo~er Supp-ort Plan. 
Based on your Network 

Profile, our experts, working 
with you, document 

how Digital will help satisfy 
your needs. Installation, 

, start-up, training, 
Some manufacturers 
support only 
BISYNC or X.25. 
Digital supports 
Batch BISYNC, 
Interactive BISYNC, 
and other standard 

, r\~ , , network maintenance, 

,J8 
A(,tfl'l p'# I troubleshooting. This plan 
(U 1 0 clearly spells out what Digital 

.A ;11 r I ' will do, when it will be done, and 
IV I how it will be accomplished. 

Following this thorough 
lanning, Digital field service and 

software support experts will 
install and verify the hardware 

and software needed at each node, 
mainframe commu
nications protocols. 

An advanced 
SNA protocol emulator allows 
Digital systems to participate in 
IBM/SNA networks. 

\. ..' J J.d . and demonstrate working network 
\ dI8l",- .. ' connections. 
\ .: J teJt:. J nt/IS Digital p-Ianning 

\ ~ ~,~' leads to Digital p-erformance. 

" A working network, ready to go. And Digital offers X.25 
Packetnet ™ System Interfaces so 
Digital systems can communicate to 
public packet-switched networks. 

DECnet;M Digital's highly func
tional networking software, provides 
features not available with mainframe 
protocols. With DECnet, you have 
point-to-point, multipoint, and 
parallel communications. 

You can automatically reroute 
information around problem areas 
so network operations can continue 
even when communication links or 
nodes fail. , 

Even add new nodes without shutting 
down operations. With DECnet, you can have 
complete control. 
Your Digital Network Profile. 

A Digital team of networking experts will 
work closely with you, from concept through 
installation through support. 

First, a written Profile details your network 
. requirements. The number and location of each 

Ready to perform to the maxi
mum now. Capable of expanding 

later as your business grows. 
To date, Digital has 

implemented over 5,000 network 
nodes around the world. And we 

don't just install them. We support 
them, too, with an international team 

of over 14,000 service people. At Digital, 
changing the way technology works 

for your needs. 
Digital Equipment Corporation, 

129 Parker St., Maynard, MA 01754. 
In Europe: 12 avo des Morgines, 1213 

Petit-Laney/Geneva. In Canada: 
Digital Equipment of Canada, Ltd. 

©1981, Digital Equipment' Corporation 

~DmDDmD 
We change the way 

the world thinks. 



Although systems planning has been highly 
touted, it has proved difficult to achieve. 

• external vs. internal data verification 
• data relationship to continuous or discrete 
events 
• system impaction by one or more organiza
tional groups 
• relative sophistication/experience of sys
tem's user(s) 
• system functional level 

The farther data are from direct use 
outside the organization, the greater the ten
dency toward error. If an order entry or airline 
reservation system begins to lose transac
tions, feedback will be nearly immediate. 
Similarly, if an accounts payable system 
doesn't pay vendors properly, the company 
will hear from them. 

But what about other data captured by 
the accounts payable system (cost distribution 
to products, projects, organizational units, 
etc.)? Management emphasis on cost control 
determines the accuracy of cost information 
by these internal categories. If product cost 
data aren't used by knowledgeable managers, 
they will begin to atrophy. They will rapidly 
become not only useless but also, possibly, 
dangerous. 

The second factor affecting data qual
ity is whether the reality being measured is a 

discrete function or a continuous process. 
Maintaining cost data is more difficult on 
discrete projects than on continuous endeav
ors. A manufacturing process can be moni
tored more easily than a series of discrete 
equipment maintenance activities, priinarily 
because a regular sampling cycle can be de
termined. 

, The third factor, familiar but often 
misunderstood, involves systems that operate 
across organizational boundaries, particular
ly when one group is responsible for input and 
another for usage. These systems are hardest 
to implement and maintain. Experienced ana
lysts often add system components to give 
each organization feedback from the system, 
but often with limited success. Typically, the 
using organization takes no responsibility for 
the data, merely berating the inputting group. 

The fourth factor, often mentioned in 
analyzing the risk of implementing a particu
lar system project, is the experience of the 
prospective user with automated data sys
tems. This experience factor is as relevant to 
maintaining data quality as it is to implemen
tation risk. Inexperienced users should not be 
initiated with complex data systems. 

The fifth dimension is the functional 

level a system supports-whether it is a basic 
. transaction processing system, an operational 

system, or a high-level planning and analysis 
system. Although maintaining a synchro
nized inventory control system may not be 
easy, at least there are definable methods of 
demonstrating consistency with reality (e.g., 
periodic physical counting). A sales forecast 
based on an econometric model, by contrast, 
is much more difficult to prove. correct be
cause its reality is in the future. 

Decision support systems are becom
ing increasingly popular. In designing and 
using these systems, one must constantly re
member the results are not only a perception 
of reality but also an unprovable perception of 
reality. 

HOWlO 
IMPROVE 
ODDS 

There are various ways to 
improve the maintenance 
of correct data. For exam
ple, an audit and evalua

tion procedure similar to an inventory count 
might be developed for a system plagued by 
potentially erroneous data. This task might be 
assigned to a data administration function. A 
useful result may be a feedback and control 
mechanism cost substantial enough to alter 

Yes, it's true. 
The best selling terminal in its class 

now has the best price in any class. 
That's the only way we could've im

proved our Dumb Terminal ™ video 
display. We had already done every
thing else s6 well that the Dumb 

A Terminal was renowned the world 
over. With over 150,000 shipped, and 
more on the way every day. 

~ >lW lit ..........,;; 4<.- >OJ 

So now you can buy the ADM 3A for 
a mere $595 (quantity one), and the 
ADM 5 for a paltry $645. But don't let 
the price tags fool you. They're the 
same, dependable Dumb Terminals 
they've always been. We didn't _ ~ _ _ ~ ~ • w , 0 ~ _ -- • 
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change that. . 
The ADM 3A still has all the same 

reliable features that made it a best
seller. And the ADM 5 has even more 
operator conveniences. Like reverse 
video, reduced intensity and reverse 
video/reduced intensity. Limited edit
ing with erase to end of line and erase 
to end of page (which reduces the 
load on your host computer). A gated 
extension port. Even a full integral 



the system's economics. If the cost of data 
maintenance cannot be borne by the system, 
installing it anyway, without necessary sys
tematic usage procedures, will create an acci
dent looking for a place to happen. 

In summary, if one embarks on sys
tems development with discrete processes, 
organizational boundary crosses, primary us
ers unsophisticated in data processing, and 
minimal outside world interface-keep the 
database simple. 

In many organizations, systems plan
ning is in its infancy. Although it has been 
highly touted, it has proved difficult to 
achieve. Systems planning literature has em
phasized strategic planning-developing a 
high-level view of the corporation through 
information network models that reflect the 
basic objectives of the business. 

The best approaches to systems plan
ning combine the most pressing current sys
tems needs (derived from corporate objec
tives) and planning models (both data and 
functional) of the organization. Unfortunate
ly, many organizations skip the planning 
phase because of the burdens of ongoing 
maintenance and tremendous project back
logs. The increasing use of structured devel-

opment techniques will affect the productiv
ity of installing new systems and reduce the 
resources required for program maintenance, 
but the sheer magnitude of the backlog in 
most. organizations indicates that even in
creasing development productivity by orders 
of magnitude is not enough. 

In systems planning, organizations 
perform costlbenefit analyses that, ideally, 
span the entire cycle of development, mainte
nance, and operation. These plans also may 
contain risk analyses that examine the prob
ability of successful implementation. Just as 
the costlbenefit analysis spans the system's 
life cycle, the risk analysis should also. A 
major component of the risk analysis should 
be an assessment of the probability that accu-

. rate data can be maintained, and an estimate 
of the harm that could result from incorrect 
information. 

By accurately assessing the cost and 
risk of data maintenance during the planning 
process, planners can reduce the system's 
backlog to a more manageable size. They 
may decide to reduce the system's scope, or 
to eliminate some. projects altogether. The 
ongoing cost of systems operation, including 
the cost of maintaining data integrity, should 

numeric keypad. And they said it 
couldn't be Dumb. 

So there you have it. The same two 
proven Dumb Terminals, two new low 
prices to save you even more money. 

And when you think about it, sav
ing money is a pretty smart idea. 

Contact your nearest Lear Siegler 
Authorized Distributor or: Lear Siegler, 
Inc., Data Products Division, 714 North 
Brookhurst Street, Anaheim, CA 92803 
714/774-1010. TWX: 910-591-1157. Telex: 
65-5444, Regional Sales Offices: San 
Francisco 415/828-6941 • Los Angeles 
213/454-9941 • Chicago 312/279-5250 • 
Houston 713/780-2585 • Philadelphia 
215/245-1520 - New York 800/523-5253* 
• Boston 617/423-1510 • Washington, 
D.C. 800/523-5253* -Orlando 
305/869-1826 • England (04867) 80666. 
*800 numbers also i.nelude states of: 
CT, DE, MA, MD, NY, RL VA and Wv. 

1'-' LEAR SIEGLER, INC. ~I DATA PRODUCTS DIVISION 

Dumb Terminal is a registered trademark of Lear Siegler. Inc. 

Quanhty One U.S. Prices. 
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realistically be evaluated before a new deVel
opment is launched. Only by recognizing the 
natural tendency of stored data to be dissoci
ated from reality can the system designer in
crease the probability of maintaining quality 
data systems over time. 

CURRENT 
TRENDS 
IN DP 

Some current trends in data 
processing appear omi
nous. It is useful to exam
ine these trends according 

to the principles elucidated thus far. 
User-friendly systems are receiving 

much attention in systems literature. Propo
nents of this concept argue that data process
ing operations cannot overcome the backlog 
problem rapidly enough. They propose in
stalling sophisticated hardware and software 
to let users solve their own systems needs, 
leaving to data processing organizations the 
consulting, training, and operating role. 

But this user-oriented approach ig
nores the massive problems caused by inad
equate attention to data integrity and system 
design. Users (or systems analysts) who en
counter the backlog of data processing proj
ects without adequate conceptual tools will 
generate a great deal of misinformation. 
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The goal should tie the'effective, use of this new 
systems'tech,nology knowledge in supporting the 
business objectives of our organizations. 

, Systems unhampered by linkages to 
corporate data processing plans, ,data, struc
tures, security provisions, controls, etc. are 
brought into action rapidly. But there is a 
catch. Discussing user-friendly systems and 
data quality, KenOh says,"User-friendly 
software, is creatiilg a potential monster and is 
making the . goal of integrated management 
information systems· difficult. More impor
tantly, it has the Potential for seriously dis~ 
rupting the overall management of the organi-
zation. "4 . . , 

Once these systems grow ,beyond a 
very miniinal level, da~a structures and data 
integrity become serious problems'. There is a 
place for tiser systems; but each organization 
needs to define that place carefully. 

, A similar trend' is heuristic develop
ment, touted by Daniel McCracken; It may be 
a useful tool, but probably not as envisioned 
by Mr .. McCracken.5 . , 

First, it assumes that the objective of 
systems analysis is to.specify a system which 
responds to user's needs, seemingly without 
regard to the information systems structure of 
the corporation and without regard to data 
integrity. Sitting at a termi,rial and creating 
inputs and outputs merely automates a design 

technique that has occurred too often in the 
past-creating a bad new system from a bad 
pld system. Another problem with this ap
proach is addressed by Weinburg's Banana 
Principle: "Heuristic devices don't tell you 
when to stop. "6 

The underlying assumption of both 
user-friendly and heuristically developed sys
tems is design bypass; Proponents of these 
techniques are still confusing the analysis, 
design, and programming steps in a system's 
life cycle. Automated tools can be developed 
to asSist in each of these steps, but the steps 
cannot' be skipped. The maintenance burden 
in today's dp organizations is largely due to 
incomplete analysis followed by coding, 
omitting the design process completely. 

This design fallacy is exacerbated by 
the perception that once a user's requirements 
are' identified, high-level programming lan
guages will permit rapid implementation. An 
analogy to this approach would be handing an 
architect's rendering of a 15-story building to 
a mason and giving the mason an automated 
bricklaying machine. Systems design cannot 
be bypassed because it addresses' key issues 
such ,as data structure, system architectural 
structure, ,relationships with existing sys-

tems, compatibility with strategic and oper
ational systems' plans, ongoing program 
maintenance, hardware operations, and, one 
hopes, data maintenance. 
NO Stephen Robinson has dis-
DESIGN cussed this potential disas-

ter: ''In the early part of 
SHORTCUT this period (1981-85), we 
will see an embracing of the heuristic systems 
design methodologies now beginning to ap
pear in our industry. It will not take the indus
try long to realize that there are indeed no 
shortcuts to good systems design .. Rapid de
velopment and implementation of faulty. sys
tems working off erroneous data will once 
more result in an angry user community. "7 

, A third trend in the industry is toward 
relational database management systems. For 
all the hoopla in its lO-year history, database 
has been a dismal failure, as witness a recent 
presentation at GUIDE. 8 The technical prob
lems have been solved, but not the organiza
tional and management ones. Relational data
base design is another technical "physical 
design" technique. What we desperately 
need . are better "logical design" methods. 

The fact we are able to build gigantic 
databases doesn't mean we should. From the 

When it comes to smart'terminals,Lear Siegler has just 
what you need. In two versions. 

ADM 31. LOADED WITH 
FEATURES. 

com.bination of terminal operations (transmit carriage 
retuin, line feed at end of every line instead of CR code, etc.). 

The ADM 31 Intermediate TerminaFM 
comes standard with full editing and for
matting, two pages of memory (a total of 
48 display lines), printer port and a com
plete range of visual attributes. 

That wasn't enough for us, however. It 
also features a high resolution monitor 
with a choice of white or green display. 
Built-in numeric keypad. Function keys. 
Block mode transmission. Modifiable 
personality that lets you choose any . 

, , Polling for more efficient use of computer 
time and transmission lines. Business 
graphics. And for a mere $50 extra, we'll 
throw in programmable function keys, 
25th status line and smooth scroll. 

ADM 32. EVEN MORE 
FEATURES. 

The ADM 32 Ergonomic ITTM has all 
that, and is engineered to make you 
even more comfortable. Because com
fort and ease increase productivity. So, 
in addition to the ADM 31's attributes, 
the ADM 32 gives you as standard 

$1095. 
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perspective of the difficulty of maintaining 
data integrity, a large, relational, random, 
query-only database will become unusable in 
a very short time because the systematic us
age principle has been violated. 

The goal of t~s new systems technol
ogy knowledge should be the effective use of 
that technology in supporting the business 
objectives of our organizations. The informa
tion system designer must recognize the man
ager's perspective on data, as illustrated by 
John F. Rockart's acclaimed Harvard Busi
ness Review article on the identification of 
critical success factors. Quoting a chief ex
ecutive, Mr. Rockart writes: 

"The first· thing about information 
systems that strikes me is that one gets too 
much information. The information explo

z sion crosses and crisscrosses executive desks 
~ with a great deal of data. Much of this is only 
~ partly digested and much of it is irrelevant. "9 

~ Maybe it's n9t just the executive's 
~ desk that is criss-crossed with irrelevant (and 
in erroneous) data. Dete~ining what informa
z tion is needed, turning raw data into that in
g formation, and synchronizing the information 
b: with reality over time will keep systems de
(§ velopment an interesting profession. * 
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"Remember, son, to 
err is research." 
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e~uipm'ent a detachabl~ keybo~rd, progra'mmable func
tion keys, 25th status line, smooth scrolling, and a 

San Francisco 415/828~6941 • Los Angeie~ 2i3/454-9941 
• Chicago 312/ 279-5250 • Houston 713/780-2585 , 

non-glare 12" or optional 15" screeri with 
optional tilt. . 

As if that wasn't enough, you can pick . 
up the ADM 31 for an unheard of $1095, 
and the ADM 32 for a very comfortable 
$1295. 

And if those aren't two smart ideas, 
we're not Lear Siegler. 

Contact your local authorized Lear 
Siegler distributor or: Lear Siegler, 

. • Philadelphia 215/245-1520 ·,New York 
800/523-5253* • Boston 617/890-7093 
• Washington, D.C. 800/523-5253* 
• Orlando 305/8q9-l826· England 
(04867) 80666. *800 numbers also in
cludes states of: CT, DE, MA, MD, NY, 
RI, VA and W~ . 

SMART TERMINALS. 
, SMART BUYS.' 

1ft LEAR SIE~LER: INC. . ~. DATA PRODUCTS DIVISION 

Inc., Data Products Division, 714 North 
Brookhurst Street, Anaheim, CA 92803 
714/774-1010. TWX: 910-591-1157. Telex: 
65-5444. Regional Sales' Offices: !~!!!!!!!!!!!ii!~InterrnediateTerminala~dITaretrademarksOI Lear Siegler. Inc, ; I ""oo,,""""".,.,~~· . 

$1295. 
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If you own or use a micro-computer, then chances are that 
fro~ time to time, you've wished that someone could simplify . . 

programmIng. 
Because as useful as micro-computers are, they can only ever 

be as good as the programs they run. 
Well then, how does this sound? 
No m'ore program-coding. No more debugging. And no more 

time wasting. 
Arguably more comprehensive and advanced than anything else 

of its kind, The Last One is a computer program that writes computer 
programs. Programs that work first time, every time. ' 

By asking you questions in plain English about what you want 
your program to do, The Last One uses your answers to generate a 
ready-to-use program in BASIC.' . 

What's more, with The Last One, you can change or modify 
your program as often as you wish. Without effort, fuss or any 
additional cost. So as your requirements change, your programs 
can too. . 

And if, because of the difficulties and costs of buying, writing 
and customising software, you've put off purchasing a computer 
system up to now, you need delay no longer. 

Available now. 
The Last One costs $600 plus local taxes where applicable and is 

now available from better computer stores. 
For further infonnation, write to D.}. 'AI' Systems Ltd., 

Two Century Plaza, Suite 480, 

2049 Century Park East, T'HE I A. sr, ~ IE~~ 
Los Angeles, CA 90067. lit \.JIll,. 
Tel: (213) 203 0851. 
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Making . 
IMS work was IBM's 

contribution. 

Making 
it work harder 

Monitor response times in realtime! 
Now you can look at IMS response times 

online with our unique Response Time 
Option (RTO). Available as an Asynchro
nous Services feature to our CONTROU 
IMS REALTIME product, RTO is the first and 
only software tool that lets you instantly 
and continuously monitor response times 
for any transaction, class, region or user in ' 
your costly IMS environment. RTO is the 
latest development in Boole & Babbage's 
efforts to control and manage IBM's 
resource-hungry IMS universe. It's one of 
many ways our software makes your IBM 
system work harder and puts the results 
on your bottom-line. 

Pinpoint IMS problems online 
CONTROL/IMS REALTIME gives you 

an immediate look into major problem 
areas in IMS operations through interactive 
diagnosis and bottleneck isolation tech
niques. Detect excessive IMS DB/DC 
activity at the master terminal with the 
Asynchronous Service's automatic monitor
ing of 70 key performance indicators and 
more than 20 operational displays such 
as DU1 calls and IMS pool information. The 
operator is automatically warned when 
predetermined thresholds are exceeded, 
so the MTO or system programmer can fix 
problems before they drastically degrade 
user service levels. 

The only IMS products that give 
you total control 

IBM's Information Management System 
lets you process great volumes of work, 
yet its complexity makes it very difficult to 
control. As a result, performance tuning, 
problem solving and financial analysis are 
exceedingly difficult to achieve without 
the powerful Boole & Babbage software 
tools, CONTROUIMS and CONTROL/IMS 
REALTIME. 

Only CONTROL/IMS provides per-

• 
IS ours. 
formance evaluation, planning, forecasting, 
and financial management based on actual 
transaction values, instead of averaged 
values. And you get vast improvements on 
the quality of information - information 
that shows the actual CPU, data base, 
terminal, program, and system resource 
utilization in management oriented report 
formats. Our easy to understand CONTROL/ 
IMS cost accounting routines help you 
to identify excessive IMS users as well as 
providing accurate user charge-backs at the 
transaction level. 

CONTROL/IMS will help you run your 
IMS system better without changing 
one line of IBM code 

CONTROL/IMS and CONTROL/IMS 
REALTIME are the management software 
tools that give the big picture of your 
IMS system. Plus, they give you more 
detailed information than you ever thought 
possible, including advanced failsoft 
techniques, all without changing a single 
line of IBM's code. With CONTROL/IMS 
and CONTROL/IMS REALTIME products, 
you'll finally be able to make your data center 
run as smoothly and as in control as 
you'd like. 

Get the full story from a 
CONTROL/IMS or REALTIME user 

Over 25% of the largest IMS DB/DC 
users in the United States already have a 
CONTROUIMS product in place. These 
Fortune 1000 companies know that we set 
the highest standards for product quality 
and customer support before, during and 
after installation. With a nationwide team of 
software engineers and experienced cus
tomer service representatives only a tele
phone call away, Boole & Babbage's high 
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level of customer service is unique in the 
software industry. 

Boole & Babbage is a world leader in 
the development of software designed to 
make your systems work harder, with 
products for information management, 
capacity management, and productivity 
enhancements. 

To find out more about CONTROL/IMS, 
CONTROL/IMS REALTIME, Response 
Time Option or any other Boole & Babbage 
product, call TOLL FREE 800-538-1893 
(I n California call 408-735-9550) or 
return the coupon to 510 Oakmead 
Parkway, Sunnyvale, CA 94086. 

Boole(S 
Babbage 
Harder Working Software 
r-----------------------, 

Tell me more about 
The Harder Working Software! 

Name ______ Title _____ _ 

Company' ___________ _ 

Address ___________ _ 

City, ______ State __ Zip, __ _ 

Phone' ____________ _ 

Send me more information about: 
_ CONTROL/IMS 

_ CONTROL/IMS REALTIME 
_ Response Time Option 
_ All 800le & 8abbage products 

I L _______________________ J 
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There's really no need for 
the chaos and confusion of missing 
files and incomplete reports. 

Not when you can have a 
single information system that 
actually combines word and data 
processing with communications. 
A single business system that rolls 
everything into one. 

It's called multifunctionality 
and it means you can integrate 
and access all your information, no 
matter where it is. 

From a single terminal you 
can search files, organize data, 
analyze key business statistics. 
Whether it's document prepara
tion, sales forecasting, or report 
generation, the information is all 
there at your fingertips. 

Multifunctional office 
automation systems are a more 
efficient and cost-effective way of 
managing the flow of information 
within a company. Simply put, 
that's information processing 
at its best. 

Talk to someone who knows 
about information processing and 
who understands how it appl ies 
to your office. 

, For more information call 
Mr. Laurie Reeves at (800) 225-
3222/3 (within the 617 area, call 
552-2048). Or write him at 
Honeywell Office Automation 
Systems, Three Newton Executive 
Park Drive, Newton Lower Falls, 
Massachusetts 02162. 

Honeywell 
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Intro9ucing BBN Computer's New C/60. It's right 
in the middle, for those who don't need a $100,000 
mini but need more than a $20,000 micro. What a 
story it is. At under $50,000, the new C/60 is the 
price/performance leader in the UNIX marketplace. 

The C/60 is a mid-priced, mid-sized machine but 
it's a giant in systems programming capability. The 
C/60 is the newest member of BBN Computer's 
growing family of C Machines, the first machines 
optimized to execute the C programming language 
and the UNIX operating system. BBN has been a 
pioneer in the computer field since 1961, and the 
new C/60 incorporates the best of our advanced 
technologies. 

C/60 standard configuration supports. 8 users, 
with 80 Mbytes fixed disc, IBM compatible back-up 
t~pe, a ~ Mbyte of main fY'Il"'fY'I{"'\r" 

and BBN-UNIX software. 
Arid the system is readily 
expandable to 64 users, 
with 600 Mbytes mass 
storage and 2 Mbytes of 
main memory. 

The C/60 fully supports 
UNIX, the growth opera
ting system ofthe 80's.With 
UNIX and C the language, the 
highest software productivity and 
portability is achieved. BBN 
Computer's full line of UNIX software 
includes UNIX V7, Fortran 77, out 
innovative screen editor-PEN, text· 
processing software, and electronic 
mail. And of course, our system can be 
enhariced with networking capability, 
BBN-Net, our unique heritage. 

BBN Computer offers incomparable 
customer service, a full range product 
line, and the rare advantage of nation
wide single vendor sales and support. 
If you want to finish first, begin in the 

BBN COI11PU 
BBN Computer Corporation 
33 Moulton Street Cambridge, MA 02238 
Phone: (617) 497-28001Telex No; 92-1470 
A Subsidiary of Bolt Beranek and Newman, Inc. 
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SINK OR 
FLOAT 
His partners had deserted the sinking Float
ing Point Systems, leaving Norm Winning
stad holding the debts and pondering a pain
ful choice: his home or his business. 

"Since the house was free and clear, 
I promised my wife I'd never do this, " says 
Winningstad, the Small Business Adminis
tration's selection as Oregon's Small Busi
ness Person of the Year. "But I went to her 
and said we've either got to lose everything 
we put in this' company or take out a mort
gage on the house. She said, 'Are you sure?' 
I told her, 'As sure as I can be.' She signed 
the paper, the bank did its number, and we 
stayed alive. " 

Stayed alive? There are few more 
robust, healthy entities in the entire comput
er industry. Since that moment of truth in 
the fall of 1974, Floating Point Systems has 
increased its sales 50 times in five years, 
from $840,000 in 1975 to $42.4 million last 
year. Net earnings increased 88% over 
1979. Not a bad balance sheet for a com
pany that started through circumstances be
yond its founder's control. 

"We knew we could sell enough to 
pay our salesmen and engineers and hang 
on," Winningstad says. "But we had no 
idea it would be such a ripping success. " 

But then Winningstad had no notion 
he'd ever be involved in such heavy fi
nance. After graduating from the University 
of California at Berkeley with a BS in electri
cal engineering, he joined Television of 
California, where he experimented with 
propagation at ultrahigh frequency (UHF). 

Two years later he went to work at Law
rence Radiation Laboratory. Eight years, 
two patents, and several professional papers 
later, Tektronix called. He answered by go
ing north to the company's headquarters at 
Beaverton, Ore. He spent 11 years there, 
obtaining six patents, introducing two prod
uct lines, and supervising the Information 

PEOPLE 

NORM WINNINGSTAD: "When a guy 
says, 'Lots of luck,' my answer is 
'Hell, man, it's not luck. It's skill.' " 

Display Group. 
In February 1970 he had a revela

tion. The computer world was advancing far 
faster than he. He was technically obsolete 
at 44. 

Deciding it was time to get down to 
serious business, Winnings tad took a leave 
of absence and began attending MBA courses 
at Portland State University. At that point he 
was certain his past was not his future. 

The conviction lasted eight months. 
While dabbling in business law and ac
counting, a· friend selling Data General 
minis suggested to him and a few other 
acquaintances that developing floating 
point hardware-in which the decimal point 
moves as needed, rather than staying 
fixed-would be an excellent idea. 

"This guy said, 'What you en
gineers need to do is design floating 
point hardware am;i we'll sell it to all the 
mini companies,''' Winningstad recalls. 
" 'We'll fix it so the small and big DEC 

computers [one of the few to have floating 
point equipment at the time] can use it. ' 

"We thought it was a dead-end busi
ness. Then someone suggested all we had to 
do was build a super mini. We'd go into 

business, design our own floating point 
hardware, tum a profit, go to venture cap
italists, get a million bucks, and be first in 
the market with a 32-bit mini. " 

At that time, minis were trying to 
adapt 32-bit languages like FORTRAN into 
16-bit computers. The process was particu
larly clumsy, time consuming, and expen
sive. Winnings tad and his colleagues 
thought they could ease the transition and 
make some money while doing so. 

Floating Point was founded in Octo
ber 1970, opened for business the following 
January, made its first delivery six months 
later, and was in the black by June 1972. 

"We had a gangbuster business plan 
when we went to see the venture capital
ists," Winningstad says. "They turned us 
down flat. 

"What we'd overlooked was the 
change in the capital gains tax made by the 
Tax Reform Act of 1969. There wasn't a 
'venture capitalist in the world who was go
ing to go with a new outfit that didn't have 
Gene Amdahl on its staff and wasn't located 
in Silicon Valley or on Route 128. We had 
no reputation, no location, no nothing. We 
didn't get a dime of venture money. " 

They didn't get a dime of much else, 
either. Floating Point limped through the 
remainder of 1972 and most of 1973. Then 
came the first oil crisis, an anathema for 
most of the country but a windfall for Float
ing Point. 

Three seismic exploration compa
nies contacted Winningstad, asking if he 
could improve their drilling calculations. 
"They essentially were asking for a poor 
man's array processor," Winningstad ex
plains. 

An array processor is used for com
plex mathematical and scientific computa
tions. The machine receives staged infor
mation from a host mini or mainframe, rap
idly performs the desired computations, and 
returns the processed data or results to the 
host computer or peripherals. A typical ar
ray processor consists of arithmetic units, 
memory, peripheral interfaces, power sup
ply, and software. The amount and type of 
memory are optional, and the amount of 
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PEOPLE 
memory is often a significant portion of the 
purchase price. 

"So we decided to give them exact
ly that," Winningstad says. "And as long 
as they wanted us to do it, we figured we 
might as well build a g09d one. " 

So he and his partners decided to 
risk their future on array processors. Engi
neering, advertising, and sales for Floating 
Point hardware would cease immediately. If 
an order arrived ,'it wouldn't be rejected, but 
all efforts would be concentrated on the new 
product line. 

The field was almost totally un
tapped. Raytheon was building an integer 
array processor, but that was two years be
hind Floating Point's concept. With the 
booming seismic industry switching to 
floating point calculations, at least one cus
tomer was ready, willing, and able to do 
business. 

Floating Point delivered its first ma
chine to Digital Resources in Houston. The 
company had a PDP-11145, which was less 
expensive but had much slower turnaround 
than the CDC machine used by a nearby com
petitor. Digital decided to combine the pro
cessor with its PDP-1l/45. 

While Digital was reaping the bene
fits of Floating Point's technology, the sell
er was taking advantage of the buyer's mar
ketplace and status. 

"We had a couple of companies in
. terested in being the first purchaser, " Win

ningstad says. "Naturally, we wanted to 
deliver it where we could maximize lever-

age for more machines. When Digital 
agreed to let us use their machine as a demo, 
the decision was easy. 

"That was a win-win contract," he 
says with a grin. "Anybody we brought in 
was a potential customer for us and for their 
service bureau. " 

Three days later Floating Point had 
an actual customer. Engineers at Petty-Ray, 
an exploratory seismic company, visited 
Digital and swooned over Floating Point's 
processor. The company accountants, how
ever, weren't too thrilled about Floating 
Point's books. But a lengthy credit investi
gation convinced them, and a few months 
later Floating Point had a $1 million order, 
deliverable in the first quarter of 1976. 

"That was a big Qrder for us, " Win
ningstad admits. "It allowed us to make it a 
front-loaded year. We could hire salesmen 
and change from selling through representa
tives to selling directly. We lined up our 
engineers and told them to go like hell on 
array processor software. " 

The rest is history. From near bank
ruptcy, Floating Point has exploded. It has 
sales offices throughout the United States, 
Canada, Great Britain, and Europe, and dis
tributors in the Middle East, Japan, and 
India. It has outgrown its 150,000 sq. ft. 
headquarters and is building a second office 

. of 120,000 sq. ft. in Beaverton. Its products 
are used in a variety of areas, from flight 
simulation to Computerized Axial Tomog
raphy (CAT scanning). Seismic data pro
cessing, the company's salvation, now ac-
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"That's where we -differ. I swim for pleasure." 

counts for only 30% of sales. 
"We couldn't fulfill our super mini' 

ambitions, and for survival we switched to 
array processors," says Winningstad, who 
retains his original positions of chairman, 
president, and chief executive officer. 
There's no doubt about where the buck 
stops at Floating Point. 

"It turned out to be the best thing 
that ever happened to us," he concedes. 
"Now there are five super minis and it's a 
dog-eat-dog world. If we'd brought out the 
32-bit mini, it would have wallowed around 
because it was from a small company with
out a lot of software capability. We were 
fortunate that there was no venture capital 
available and that the Arabs caused prob
lems in '73. If it hadn't been for those two 
events, we'd have been down an entirely. 
different trajectory. " 

Winningstad plans to remain on the 
same path. He expects Floating Point to 
keep growing, although not at the same phe
nomenal pace of the past five years. The 
company did 1 % of the available number
crunching business ($2.5 billion) in 1978. 

"All that business applications gar
bage is nothing more than moving bytes," 
Winningstad contends. "Number crunch
ing is what I call scientific work. Most com
puters aren't made to do a good job of num
ber crunching. They spend 99% of their 
time shuffling bytes. If your computer can't 
do 1 million floating point calculations per 
second, it's not a number cruncher. 

"Minicomputers of the regular vari
ety are to byte shufflers as we are to large 
number crunchers. We'rethe minicomputer 
of the number-crunching side. We're where 
minis were in the mid- '60s. We're the fore
most proponent of this idea. But you 
couldn't use this in a regular office. We 
can't help the average business. " 

But Floating Point can get the busi
ness of those it helps. Winningstad expects 
the number-crunching hardware market to 
expand to $45 billion by 1983. Floating 
Point reached 1 % of that total last year. But 
it is unlikely the company will grow expo
nentially enough to capture 10% of that 
business in two years. The company, how
ever, will not lack customers. 

"In '74 we damn near folded it," 
Winningstad confesses. "The other found
ers dropped out because their personal obli
gations wouldn't let them live with slow 
business. I stayed because it was my money 
that started the company. I had the bull by 
the horns and couldn't let go. 

"I'll take credit for keeping it to- (j) 

gether, but I wasn't the key technician or ~ 
marketing person. And I'll take credit for ]§ 
having anticipated and correctly modeled ~ 

what was coming. B 
"So when a guy says, 'Lots of U5 

luck,' my answer is 'Hell, man, it's not ~ 

luck. It's skill.' " ~ 
And an understanding wife. 0 

-Willie Schatz b: 
©DATAMATION « 
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Finding the most reliable 
graphics software system can be a 
tough job for a data processing 
manager. ISSCO makes that job 
easier, by giving you the graphics 
software system that produces 
what it promises. 

ISSCO offers the support and 
interfacing that take the weight 
off your shoulders. ISSCO will 
install on-site on all your graphic 
devices. Then, ISSCO will train 
your staff. And we'll keep on 
offering you close-at-hand 
service through any of our offices 
worldwide. 

Our flexible products, 
DISSPLA® and TEIL-A-GRAF®, 
created the standard in data 
representation graphics. Our 
industry-leading software assures 
you of g~aphic arts quality. Using 
simple commands, both your 
computer specialists and your 
clerical staff can transform 
masses of information into 
presentation-perfect charts 

make it easier for you. By offering 
you the software your users 
deserve ... and by helping your 
department run as smoothly, 
br'oductivelv and profitably as 

"'~t,Xposslible. Call or write: ISSCO, 
4186 Sorrento Valley Blvd., San 
Diego, CA 92121 U.S.A (714) 
452-0170; ISSCO Deutschland, 49 
261 407989; and ISSCO u.K. Ltd., 
6246627. 
The Path to "Choosing the 
Right Chart." 

Only ISSCO can offer you the 
informative book on choosing 

device-independent. the right chart. Order it today for 
products are compatible with only $8.50. 
IBM, DEC, CDC, Cray, Burroughs" ,-------- ---l 
Univ~c, prime,'Hon~i;' 11, and ",1,,_ 1 Name - I 
Perkin-Elmer. You . "; CHOOSHlQ THE , dd I 
never h~lVe to ... i ~1GIff flt"'m' 1 A ress ------'----

. i ""l:'"'!~*.ll City I agam about at - r~i~i"17;:;1,71 j 1 
. ility of s ithr.2···:iit;~H 1 State Zip I 

ur hard or '~~~'_""):: __ "o -I Phone I 
raphic devices. ',:' ~/.~;.~::. I 0 Send me the book and more I 

Choosing the right .,It:f!I! information about ISSCO, please. I 
graphiCS software system is a crit- l 0 ~o book: thanks. Just more I 
ical decision because it has such L_---.:nfor~~ about ISSC~ _--':'1 
long-range implications. So we'll 
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Now the Biggest! 
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COMDEX has broken NCC's record! 
NCC '81 had 555 exhibitors. 
You remember Nee '81 at McCormick 
Place in Chicago. Those huge, multiple 
exhibit floors presented hands-on displays 
from 555 computer-related companies. 
That was an all-time record for computer 
industry trade shows. 

Now COMDEX, in only its third year, has 
eclipsed that NeC record. More than 560 
computer-related cc;>mpanies have already 
signed to exhibit in over 1,600 booths 
at the Las Vegas Convention Center, 
November 19-22. And there's still a few 
weeks left for additional companies to 
get on Poard! 

each can boast, there remains one very 
significant difference: COMDEX will not 
have tens of thousands of attendees who 
are students, or businessmen on their 
lunch hours, or computer hobbyists. The 
COMDEX audience is limited to ISOs 
(Independent Sales Organizations)1 

COMDEX '81 -- A very big show indeed, 
a record breaker for the computer industry. 
But the atmosphere WON'T be "zocey." 
Rather, it will be conducive to the serious 
negotiations so necessary to move an 
avalanche of computer related products. 

There's still time to be an exhibitor. We 
Size Without Sightseers only have 62 booths left. And there's plenty 
But if COMDEX and NCC are now roughly of time to pre-register as an attendee. 
comparable in the number of exhibitors Call us today! 

November 19-22, 1981 
Las Vegas Convention Center 
For further information, write to COMDEX '81, 
160 Speen Street, Framingham, MA 01701. 
Or call us toll-free: 800-225-4620 (in Mass., 617-879-4502). 
Another Conference and Exposition from THE INTERFACE GROUP 
Producers of: INTERFACE, FEDERAL DP EXPO, COMDEX, COMDEX/SPRING, 

THE COMPUTER SHOWCASE EXPOSITIONS 
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Track production status 
like a bloodhound. 

When you put Intermec Bar Code to work in your plant, 
you have a "bloodhound" on the job that can help you 
achieve better control and higher profits. 

Easy to Implement. 
All you need are Intermec readers at key points in your 
production and an Intermec Bar Code printer. 
Sub-assemblies and units are identified with bar code 
labels. Production line personnel feed dispositions and 
routing data to the computer simply by scanning bar 
code menus. Bar code puts the status of every job at the 
tip of your finger: 

Work in Process. 
You can monitor costs, productivity and smooth out 
production snags because I ntermec scanners 
will be tracking sub-assemblies through 
every key stage in production. 

Inventory. 
You'll be able to cut inventory 
costs and record keeping 
mistakes. Intermec Bar Code 
scanning lets you enter 
receipt and disbursement 
data at the moment 
the transaction 
occurs. ~!!i~~~ 

Quality 
Control. 
Inspection dispositions 
can be entered into the computer with a wave of a wand 
and the computer can report immediately if there are any 
missing, wrong or obsolete parts. You'll have detailed 
management reports on rework and component failure 
problems. 

E~gineering Changes. 
With Intermec Bar Code, rework always gets done 
because you can pinpoint every product in production 
that needs to be changed. Your computer alerts you if 
changes aren'.t made. 

Shippina and Receivina. 
You'll know exad1Y what's being shipped and yoml 
know the exact status of every customer order from 
the time it's received until the time it goes out the 
door. Answer delivery questions immediately. 

[ill) O[Ju~mMEC· 
The Future is Bar Code. 

More. 
You can use Intermec Bar Code in dozens of 
applications where tracking and control are important: 
books, tools, file folders, specimens and samples-you 
name it. 

Intermec is the only company that manufacturers a 
complete line of bar code printers, portable and on-line 
/ readers, and top-quality wands designed to meet the 
tough demands of industry. 

For more information on what Intermec bar code can do 
for your production and profit pictures, send for our free 
booklet: BAR CODE: How to Turn Better Data into Higher 
Profits. Circle reader service number, send coupon or 
contact Interface Mechanisms, Inc. 4405 Russell Road, 

P.O. Box N. Lynnwood, WA 98036. 
Phone 206/743-7036. Telex: 152447 
(U.S. only) 4740080 (International). 

--------------1 
Please send me your free booklet I 

COmpany _______ _ 

I 
I 
I 
I 

Street I 

Zip ______ _ 

City _____ State__ I 
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OFF-LINE 
What convolutions did IBM's 
marketing department 
experience in positioning 
the Datamaster System/23 
among IBM's current 
products? Was it at one 
time the rumored 5130? Or, 
perhaps, an entry-level system 
for the System/32, 34, and 38 
line? If manual writers are 
entitled to Freudian slips 
that get all the way through 
IBM's internal review process, 
we're inclined to the latter 
suggestion. In the System/23 
Basic Language Reference man
ual, Section 1, you'll find a 
table of graphic characters 
and the statement, "There are 
11 graphics characters in 
System/30 BASIC." 

With an eye to the second half 
of this decade, Magnuson 
Computer Systems has emb'arked 
on a Very Large Scale Inte
grated (VLSI) semiconductor 
R&D program. For funding, 
Magnuson expects to form a 
limited partnership, which 
will contract for the develop
ment work of a newly formed 
subsidiary, Magnuson Develop
ment Corp. MDC has been 
staffed with key Magnuson 
personnel and experienced 
outsiders. FoU}~ executives 
have already been installed at 
MDC. Leon Wun fills the slot 
of president. Wun is joined 
by Dr. John A. Perri, Andrew 
T. Ling, and Daniel W. Murphy. 
Magnuson expects the VLSI 
technology coming from MDC will 
allow the parent company to 
remain competitive in the 
midrange plug-compatible main
frame market during the second 
half of the 1980s. 

HARDWARE 

CRT TERMINAL 
Beehive International just introduced its 
DM5B ASCII terminal with switch-selectable 
Rc232 and Rs422 interfaces. The word 
"first" is anathema to me, but in this case 

I'll make an exception: Beehive just became 
the first crt maker in my limited memory to 
inform the user public that it complies with 
the federal mandate that new terminal 
equipment be equipped with the new Rs232 
superset interface specified by EIA Rs422. 
Others may have done it, and at least one 
company makes an Rs232-tO-RS422 inter
face converter, but Beehive is the first that I 
can remember to tout compliance of its ter
minals. 

The DM5B is a buffered terminal for 
both the interactive and batch mode envi
ronments. Editing - features are standard. 
The user can select conversational, line, 
message, or page transmission modes. Pro
grammable function keys are standard, as is 
a forms mode allowing forms definition 
with visual and logical attributes. Base price 
on the DM5B is $1,295. BEEHIVE INTERNA
TIONAL, Salt Lake City, Utah. 
FO~ DATA CIRCLE 301 ON READER CARD 

TRS-SO NETWORKING 
Datapoint and Tandy have been putting 
their corporate heads together, creating a 
joint venture called Texas Peripherals. Ini
tially, the company' was set up to mass
produce floppy disk drives, but now it's 
gone a step' beyond, creating an interface 
that will allow TRS-80 Model II small busi
ness computers to be configured in Attached 
Resource Computer networks, pioneered by 
Datapoint in 1977 (DATAMATION, Decem
ber 1977, p. 204). ARC networks consist of 
up to 255 processors, interconnected by co
axial cable. Within the network, processors 
act either as file processors or applications 
processors. While each application proces
sor is essentially autonomous, file proces
sors provide mass storage and shared data
bases. With the introduction of low-cost 
junction boxes that interface to the co-ax, 
TRs-80 Model lIs can now be configured in 
ARC networks, either entirely consisting of 
Radio Shack machines, or combined with 
Datapoint equipment. A newly developed 
Datapoint LSI circuit has cut the cost of 
building network interfaces. To bring Radio 
Shack computers onto the network requires 
an interface card in each TRS-80 Model II; 
the card will be built by Texas Peripherals. 
and will sell for roughly $400. Junction 
boxes, required for interconnecting proces
sors, will cost under $200 for a four-proces
sor connection, under $2,000 for larger con
figurations. Deliveries are planned for the 
second quarter of 1982. TANDYCORP./RADIO 
SHACK, Fort Worth, Texas. 
FOR DATA CIRCLE 302 ON READER CARD 

ETHERNET EVALUATION KIT 
To help product designers evaluate Ether
net, 3Com has put together a set of hardware 
and documentation to let engineers experi
ment with the lOMbps local net. The pack-
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HARDWARE 
age consists of three Ethernet transceivers, 
coaxial cables, terminators, and transceiver 
cables that connect to the device-specific 
controller required in each piece of equip
ment directly attached to the transceivers. 
The documentation consists of a two-page 
summary of the Ethernet standard agreed 
upon by Xerox, DEC, and Intel, along with 
information needed to interface transceivers 
and device controllers. Additional data in
cludes descriptions of how signals move 
over the co-ax, and where the most impor
tant transmission factors can be found. For 
$2,600 (U.S. only), 3Com provides three 
3C 1 00 Ethernet transceivers, three 3C 110 
transceiver cables, two 15-meter, 50-ohm 
co-ax cables, two 50-ohm terminators, and 
documentation. 3COM CORP., Mountain 
View, Calif. 
FOR DATA CIRCLE 303 ON READER CARD 

V.22 MODEM 
A modem for international communications 
and private network users conforms to the 
new international CCITT V. 22 recommenda
tion, including alternatives A, B, and C. 
The P-V.22 is microprocessor based and 
has 2-wire, full-duplex capabilities. In syn
chronous mode, data rates of 600bps and 
1200bps are available, while 0 to 300bps, 
600bps, and 1200bps rates are available in 
asynchronous operation. The 600bps rate is 
included primarily for fallback capability 
when transmission lines deteriorate. The 
unit includes analog and digital self-test sig
nal generation. Developed by Prentice 
Corp., the P-V.22 will be sold to telephone 
companies outside the U. S. under the name
plate of L. M. Ericsson of Stockholm. Pren
tice will handle domestic marketing, and 
end user sales. Prentice's price for a single 
rackmounted version is $949, and $1,034 
for packaged versions. PRENTICE CORP., 
Sunnyvale, Calif. 
FOR DATA CIRCLE 304 ON READER CARD 

HARDWARE SPOTLIGHT 

MINIATURE PRINTER/PLOTTER 
An inexpensive miniature printer/plotter de
veloped by Alps uses small ball point pen 
cartridges to write (or draw) images on 
58mm (2.28-inch) roll paper. Two models 
are offered: the Model 1200 uses four pens, 
allowing output· in multiple colors, while 

208 DATAMATION 

POSITION SENSOR 
As an alternative to joysticks, mouses (or is 
the plural mice?), and other pointing de
vices, Spiral System Instruments has come 
up with the Trazor Touch Panel. Containing 
no moving parts, the touch panel has an 

active surface measuring three inches 
square. The user indicates a position by 
moving a finger over the active surface to 
reach a rough position, then rolls the ball of 
the finger to allow precise positioning. The
Trazor can select a single pixel on a 1024 x 
1024 display. The unit interfaces to digital 
equipment through an Rs232 port which 
outputs ASCII cod.ed X and Y coordinates in 
the range of 0000 to 1023. Output rates are 
selected by an internal switch set
ting; available data rates are 300bps, 
1200bps, 2400bps, 4800bps, 9.6Kbps, and 
28.8Kbps. The Trazor, also known as a 
Model 506, sells for $950 in singles, with 
volume discounts available. SPIRAL SYSTEM 
INSTRUMENTS, INC., Bethesda, Md. 
FOR DATA CIRCLE 305 ON READER CARD 

MICROCOMPUTER 
Control Data is the latest company to intro
duce a microcomputer. The Control Data 
110 Microcomputer is a 64KB machine 
based on the Z80 microprocessor. CDC has a 
two-pronged marketing plan, aimed at both 

the Model 1100 uses a single pen. Both 
units use a Centronics-type interface. The 
four-color model can create graphics, with 
the host computer selecting pens under soft
ware control. It also does alphanumerics in 
15-, 18-, 24-, or 36-column formats, writ
ing at 6cps in the smallest character size. 
The single-pen version generates alphanu
merics in either 10- or 40-column format 
(software selectable) at 12cps using the 
smaller character format. The units are of
fered as packaged units, or as bare mecha
nisms. A four-color mechanism is dubbed 
the DPG-12, and the single color version is 
called a DPG-ll. Sample prices for single 
standalone units are $325 for the single-pen 
version, and $425 for the four-pen model. 
Mechanisms are $140 for one color, and 
$180 for four colors. ALPS ELECTRONICS 
(USA), INC., Rockville Centre, N. Y. 
FOR DATA CIRCLE 300 ON READER CARD 

the business community and the educational 
market. For business, the CP/M machine will 
be offered with applications packages rang
ing in price from $625 to $4,000. A Real 
Estate Sales Production System should be 
available by the time you read this, while an 
accounting package is scheduled for early 
next year. For education, the machine can 
tie into CDC'S PLATO system. High resolu
tion graphics are standard, allowing the 110 
to exploit the graphics orientation of PLATO. 
Both CBASIC and Pascal programming lan
guages are offered-but on different price 
schedules for educators and businessmen. 
Two types of communications are offered: 
an integral PLATO modem (120bps transmit, 
1200bps receive), and Rs232 asynchronous 
communications to 1200bps. A basic Con
trol Data 110 sans applications sells for 
$4,995, and includes the microcomputer, 
an 8-inch, 1.2MB floppy, and CP/M. CON
TROL DATA CORP., Minneapolis, Minn. 
FOR DATA CIRCLE 306 ON READER CARD 

RASTER GRAPHICS TERMINALS 
Tektronix has introduced a second line of 
upward compatible terminals in its 4020 
series of raster scan graphic display termi
nals. Dubbed the 4020A series, the two new 
terminals increase the capabilities of the 
4025 monochrome display and the color 
4027 terminal. Key features include a 
switch from Intel 8080 to 8085 micro
processors and additional local processing 
speed provided by new EPROM-based firm
ware. Earlier 4020s can be upgraded for 
roughly $600 by a board swap; this retrofit 
also frees up a board slot on the terminal's 
internal bus. 

The 4025A and 4027 A can commu
nicate at faster line speeds: up to 9600bps. 
The terminals also have increased display 
memory, up to 16KB compared to the 4KB in 
the original 4025 and 8KB in the 4027. The 
4027 A maintains a 48KB base of graphics 
memory. Standard features of the 4027-up 
to 16 macro commands, locally defined cir
cles and arcs, and clipping firmware-have 
been added to the 4025A. Both new termi
nals have improved firmware for driving 
their GPIB interfaces, allowing plotter output 
with 4096 x 4096 resolution (as opposed to 
640 x 480). Video output capabilities have 
been provided, including RGB capabilities 
for the 4027 A color tube. Pricing is approxi-



The new generation EDP 57 is the clear 
choice for all your group presentations. 
It is especially designed to project 
computer generated images onto a 
large screen. You're in complete control 
with this internationally accepted 
data/graphic display system. EDP 57 
delivers the crispness and clarity your 
professional presentation deserves. 

New generation features make the 
difference. For example, a "Dynamic 
Focus" circuit enables separate comer 
and center focusing-and sharpens 
overall detailing. A new as phericallens 
not only improves focus, but delivers 
impressive image crispness as well. 
Fingertip control is also yours with the 
convenient, single-knob optical focus. 

EDP 57 is the last word in versatility. 

In fact, an optional interface module 
adapts the projector to accommodate 
most computer terminals. And, does it 
quickly and easily. 

Rugged, lightweight construction 
makes the EDP 57 remarkably portable 
and versatile. It can readily be hung 
from the ceiling, mounted on a stand, or 
used from a desk top. Available acces
sories include everything from a 6' 
screen to coaxial cable. Set up is fast 
and easy for standard or rear screen 
projection-even for non-technical 
personnel. 

If "crisp" is the way you want all 
your group presentations-the choice is 
clear. It's EDP 57. Take the fIrst step. 
Contact Electrohome Electronics, a 
leader in video displays. 

I8LECTROHOME 
809 Wellington St. N., Kitchener, Ontario, Canada N2G 4}6 Telephone (519) 744-7111 Telex 069-55449 
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HARDWARE 
mately $5,200 for the 4025A and $10,000 
for the 4027A. TEKTRONIX, INC., Beaverton 
Ore. 
FOR DATA CIRCLE 307 ON READER CARD 

MICROCOMPUTERS 
Virtually everyone knows that the television 
sets on sale at many major retailers are 
manufactured by someone else; only the 
label has been changed to suit the retailer. 
Frontrunner Computer Industries is taking a 
similar approach, producing S-100 bus mi
crocomputers and adding the nameplate re
quested by the vendor placing the order .. 
Frontrunner calls its systems "Private Label 
Computers. " 

Each packaged microcomputer con
sists of a 4MHz Z80A microprocessor with 
64KB of memory, from two to four 5v,.-inch 
or 8-inch floppy.drives, diskette controller 
(double or single sided, double or single 
density), power supply, cooling fan, cabi-

netry, two Rs232c ports (and one cable), 
and a Centronics-compatible parallel printe·r 
interface. Also included are a real-time 
clock, CP/M 2.2 (MP/M is optional), and an S-
100 bus with five open slots. The systems 
can be expanded from one to four users, and 
hard disks in 10MB, 34MB, and 64MB capa
cities are available. Maintenance support is 
available through an agreement with CISCO 
(a Co-operative of Independent Sellers of 
Computer systems and Office automation 
equipment). Dealer prices range from 
$2,200 for a System 5D with dual single
sided 51~-inch floppies to $5,500 for a Sys
tem 8W with one double-sided 8-inch flop
py and 10MB of rigid disk. FRONTRUNNER 
COMPUTER INDUSTRIES, Reno, Nev. 
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CRT TERMINAL 
Hazeltine's Esprit is an upper/lower case 
ASCII crt terminal with a 12-inch (diagonal) 
screen. Dual intensity video highlighting, 
reverse video, and underlining are program
mable-available to enhance information dis
played on the screen. Esprit offers editing 
capabilities in block mode; these include 
insert and delete, erase field, erase to end of 
line, and erase foreground functions. The 
single end-user list price for Esprit is $695, 
with volume discounts available. HAZEL
TINE CORP., Greenlawn, N.Y. 
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MULTI-USER MICRO 
Micromation's MlNet multimicroprocessor 
system has led to the evolution of the Mari
ner series, designed to support up to eight 
users in a business or office environment. 
As with the earlier system, Mariner pro
vides each user with Z80 processor and 
64KB of memory; up to eight of these boards 
can be plugged into the Mariner's S-100 
bus. The bus also provides communications 
to systemwide shared peripherals, such as 
disks and tapes. A master processor pro-

"This free brochure tell$ you how to 
. .. . . .. . ......... 

~\\ .. : .... PUT AN END TO POWER
RELATED COMPUTER PROBLEMS" 
Says Emil Rechsteiner, 
President of Frequency Technology, Inc. 

"ISOREGOl> computer power modules ISOLATE your com
puter from voltage spikes and REGULATE voltages within 
tight limits even when utility voltages 
drop to brown-out levels or shoot 
far above normal. 
Write, call, or use the reader 
service card to obtain new 
brochure free. 
~requency Technology, Inc. 
TDC Division 
410 Great Road, 
Littleton, MA 01460 
Toll-free number: 
1-800-225-5078 
In Massachusetts 
call: 617-486-3539 
TWX 710-347-6974. 
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Replacement 
for Teletype 
Models 32 & 33, 
for private line 
TWX & Telex 
applications .. 1i~~ .. a.t\.\ ~ .... 

• ••• C!.. ~\\\J ......• Direct Distance Dialing 

• C'~\) ~' • and TWX with ASCII .. it,\.~'v .. .. Telex with Baudot 

.~ ... a .. ... rx: 
I! __ ~ 
II.~ Teletype Systems Dealer USITA Member 

LINK COMMUNICATIONS • (212) 691-8100. TLX 12-7463 
161 Avenue of the Americas • New York, N.Y. 10013 
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IRmRACE FOR 
PROGRAMMING PRODUCTIVITY 

USERSWIRWITBNOCODE™ 

P~O&RAMMIN6 
General Automation's NoCode 
increases productivity and cuts costs 
for application development. System 
design data is input directly, creating 
NoCode functions. No coding sheets 
or compiling are required. Documen- . 
tation is automatic. Your applications 
get on the air faster, from four to ten· 
,times faster than present industry 
languages. System changes are as 
easy as revising a specIfication, 
dramatically reducing maintenance 
costs. 

IiENERHL ·RlITOMHTION.'~ 
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PRODUCTIVITY 
Together with our Instacode Series 

hardware, NoCode provides the 
winning formula for programming. 

productivity. Whatever your 
business ~ manufacturing / 
. banking, retail •. wholesale, 

or service, NoCode is,the, 
system· for you. 

Call or write us today. 

General Automation, Department 6000 
P.O. Box 4883, Anaheim, CA 92803 
(800) 854-6234 Extension 220 

PLEASE SEND ME MORE INFORMATION 
ABOUT NOCODE SYSTEMS 
NAME __________ ~ ____________ __ 
TITLE ________________________ __ 
COMPANY ______________________ I 
STREET __________________________ , 
CITY, STATE, ZIP ________________ __ 
PHONE ______________________ _ 



We designed them 
to meet two standards. 

Ours. 

right in. We build 
most of the 
components 
ourselves ... 
which gives us 
complete control 
over quality, reliability, 

And the industry's. 
and performance every step 
of the way. 

And Toshiba now offers you a 
fully developed and comprehen
sive dealer program based on our 
high standards of quality, 
reliability, and deliverability. 
Which means you can build your 
product line ... and your profits. 

With a Toshiba Very Small 
Business Computer or Word 
Processor, you'll never worry 
about obsolescence and reliability. 

That's because they're designed 
to meet not only the industry's 
software and operating standards, 
but our own high standards of 
quality and dependability. 

With Toshiba, you can rest 
assured knowing you'll get day
in, day-out dependability built 

So when you're looking for a 
reliable, well-thought-out VSBC or 
Word Processor, remember the 
name Toshiba. Our standards are 
as high as yours. 

EW-IOO 
display capacity: 80 characters x 24 lines 
floppy disk: 8" 
storage capacity: 300KB x 2, 

1MBx2 
type of printer: daisy-wheel printer 
printingspeed: 45 characters/sec. 
print pitch: 1 0/12/proportlonal spacing 

T200/T250 
Hardware. 
memory: 64KB 
display capacity: 80 characters x 24 lines 
floppy disk: T200: 51f4" 

T250: 8" 
storage capacity: T200: 280KB x 2 

T250: IMBx2 
printing speed: 125 characters/sec. 
characters per line: 136 characters 
Software 
CPjM®, Microsoft BASIC-80, CBASICM 
• CP/M~ is a registered trademark of Digital Research,lnc. 

Cf3ASIC is a trademark of Compiler Systems, Inc. 

p~--------""'----"-"--"-----"-------------"--------"---------------~ 
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Please send me more information about Toshiba's Word DM-81 I 

Processor and VSBC: 0 Products 0 Dealer Program 

Name _________ Title ___ _ 

Company ____________ _ 

Address ________ City ___ _ 

State Zip Phone __ _ 
Information Processing Systems Division 
TOSHIBA AMERICA. INC. 

, 2441 Michelle Drive, Tustin, CA 92680 Tei: (714) 730-5000 
~-----------------------------------------------------------------



HARDWARE 
vides coordination between the independent 
user processors, supervising overall system 
operation and handling bus arbitration.· 
While the earlier M/Net system won't be 
discontinued, Mariner is where the· com
pany plans to concentrate its future develop
ment efforts. The system has been packaged 
in new cabinetry more appropriate for an 
office (MlNet was literally a black-box 
package); within the Mariner cabinet there's 
room for a pair of floppy drives (total capac
ity: 2MB) and an S-inch Fujitsu Winchester 
disk with a 21MB capacity. Hard disk back
up is provided by a streaming tape drive. 
The system supports Rs232 tenninals, and 
printers using the Centronics parallel inter
face. The operating environment is pro
vided by either of two cP/M-compatible op
erating systems: MP/M or DBOS. A single
user system starts at $4,500, while an eight
user system with hard disk, one floppy, and 
tape drive sells for $26,S50, including oper
ating system. Language processors are sep
arately priced. MICROMATION INC., San 
Francisco, Calif. 
FOR DATA CIRCLE 310 ON READER CARD 

COMMUNICATIONS LINK 
Primarily for industrial applications, Ana
lite's Serial Transmitter And Receiver 
(STAR) accepts 24 bits of parallel input at 
logic levels, serializes the input, and sends 
it through a twisted pair (said to have' 'supe-

rior" noise immunity) at 7000bps. The 
opto-isolated system then reconverts the se
rial data to parallel signals at either logic 
levels or high-power open collector levels 
suitable for tripping relays and the like. Up 
to four 24-line transmitters and receivers 
can operate over the same twisted pair, al
lowing transmission of up to 96 bits at a 
clip. In quantities of less than 10, a STAR 
101 transmitter sells for $360, and Model 
102 transmitter expanders are $IS0. A Star 
103 receiver sells for $420, while Model 
104 receiver expanders are $210. High
power receivers and expanders are $4S0 and 
$240, respectively. A BCD six-digit display 
for use at the receiving end can be had for 
$510. ANALITE INC., Plainview, N.Y. 
FOR DATA CIRCLE 311 ON READER CARD 

32-81T MINI 
Data General chose the occasion of SICOB in 
Paris to introduce its second 32-bit mini
computer, the Mv/6000. A smaller version 
ofthe MV/SOOO, the machine reportedly has 
a price/perfonnance ratio superior to those 
of the IBM 4331-2 and other likely 32-bit 
competitors, according to Ed Zander, direc
tor of DG'S Infonnation Systems Div. 's 
marketing. Compatible with the larger 
Eclipse MV/SOOO, and hence other DG ma
chines, the Mv/6000 features a logical ad
dress space of 4.3 billion bytes and a maxi
mum user program space of 2.1 billion 

bytes. The new machine can support half 
the real memory of an Mv/SOOO-2MB
and an on-line maximum storage capacity of 
2.5 billion bytes. The Mv/6000 can handle 
64 simultaneous users, and it uses an intelli
gent asynchronous communications con
troller in place of the MV/SOOO's integral I/O 
processor. Like the previously announced 
MV/SOOO, the Mv/6000 runs under the AOS/ 
VS operating system, and supports the full 
range of DG'S communications software, 
programming languages, data management 
packages, and utilities. A three-level I/O 
system comprises a 16. 16MBpS burst multi
plexor channel, 2.27MBpS data channel, and 
intelligent asynchronous controllers. A 
typical system with peripherals will sell for 
$215,000, DG says. DATA GENERAL, West
boro, Mass. 
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VA103 
Modemphone 

MTI teams up with Racal-Vadic 
to give you more bits per buck. 

What a combo: Racal-Vadic, the inventor of 
1200 bps full duplex modems, and MTI with 
applications expertise and hard-to-beat prices. 
Racal-Vadic has a fine history of "firsts'~ Their 
VA3413 is the world's first dual acoustic coup
ler, and provides full duplex 1200 bps and 0 to 
300 bps for dial-up or 2-wire leased lines. 
They were first with the Triple Modem for re
mote terminal users; This VA3450 series of 
originate/answer, direct connect stand-alone 
modems, provides VA3400, 212A and 103 op
eration. 
Their newest " first" is the VA103 Modemphone, 
the world's first voice-data telephone, featuring 
a built-in direct connect, originate/answer Bell 
103/113-compatible 300 bps full duplex mo
dem, packaged inside a standard tone or rotary 
telephone. 

And MTI is first with the applications expertise 
and great prices to help you put together the 
most cost-effective data communications sys
tem. Whether you rent or buy our equipment, 
MTI is the one source for all the terminals, per
ipherals and service you'll ever need for your 
communications network. MTI. Call us today. 
New York: 516/482-3500, 212/895-7177, 518/449-5959 

Outside N. Y.S.: 800/645-8016 
New Jersey: 201/227-5552 

Ohio: 216/464-6688 

Applicaiions Specialists & Distributors, New York, New Jersey and Ohio. 
Intel, Texas Instruments, DEC, Dataproducts, Lear Siegler, Hazeltine, 
Diablo, Teletype, Racal·Vadic, Anderson Jacobson, General DataComm, 
Digital Engineering, Techtran, Cipher, Priam, SMS, Western Peripherals, 

Able Computer and Elgar 
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Eetype™ computer tape. A computer 
tape this good shouldn't need to be cer
tified. Butwedo it anyway. 

First, we inspect the sides to be sure 
there are no variances in width. If a 
tape's too wide or too narrow, tape
to-head contact suffers and you can 
lose data. 

Then, to ma.ke sure every inch gives 
uniform output level, we electronically 
signal-test every inch of tape with 
test equipment settings consistent with' 
the NBS master tape (SRM-3200). 

©1981 Syncom, division Schwan's Sales Enterprises, Inc. 

P.O. Box 130, Mitchell, SO 57301 

If we can't read back this signal with
in the test parameters, the tape's· 
not certified. 

And notforsale. 
Eetype computertape. First we make 

it better. Then we make sure it's better. 
Call 1-800-843-9862 (In Canada call 
605-996-8200) for the name of your 
nearest d istri butor. 

SYNCctM® 
Your flexible alternative 
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I Why your I 
: competitors are I 
I attending I 
I Datamation ! 

Seminars I 
I 

Reason #1 

7. 
Hard-hitting 
"This program has been 
an eue-opener. .. 
Uoyd McJunkin. District 
Engineer ATWf Long 
Lines I 

r-----------i 
!Want to learn I 
more? ! 

I Send this coupon. or call Joan I 
I Merrick. t he Datamation I 
I Institute for Information 

Management ~ Technology. I 
1850 Boylston Street. Suite 415. I 
I Chestnut Hill. Massachusetts I 

02167. Tel. (617)738-5020 

I
I Please rush detailed information I 
. about the following as it becomes 
I available: 

I
I D The schedule of 38 public 

seminars on Information 
I Management ~ Technology at 
I convenient l~cations in 13 major 
I cities. - Bv lar the most 

I 
comprehensive curriculum in 
the countrv. 

I D In-house presentations 
I tailored to my organization and 
I schedule. and the significant 

I
cost savings they can provide. 
D Datamation's National 

IConferences and Spotlight 
I Briefings for 1981-82. 

I Name 

ITitie 

ICompany ---------

ICity 

IState 

ITelephone 

____ Zip 
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UPDATES 
A proposed new standard for the 
COBOL programming language is 
available for public review and 
comment; the comment period 
ends Feb. 13, 1982. The draft 
ANSI standard revises the 1974 
standard, cleanin'g up the 
existing specs and adding im
proved capabilities. The draft 
describes 11 modules: eight 
required and three optional. 
Required modules are: Nucleus, 

'Sequential I/O, Relative I/O, 
',Indexed I/O, Inter-Program 

Communication, Segmentation, 
Sort-Merge, and Source Text 
Manipulation. Debug, Report 
Writer, and Communications are 
the three optional modules. 
Structured programming con
structs, nested programs, and 
reference modification are 
among the new capabilities spe
cified. Some specs have been 
modified to improve the defini
tion of th~ language and its 
use. An app¢ndix lists the 
diff'erences be,1:ween the pro
posed and the ~xisting, 197~ 
standard. Identified as'dpANS 
X3.23-198X, the proposal can be 
6rdered from the X3 (Informa
tion Processing) Secretariat. 
Requests for copies, which cost 
$25, should be addressed to the 
X3 Secretariat, CBEMA, 1828 
L Street N.W., Washington, DC 
20036, Attn: dpANS X3.23-198X. 

Structured Systems Group of 
Oakland, Calif., and Xerox 
Corp. have inked a contract 
covering the distribution of 
SSG's software for use on the 
new Xerox 820 Information Pro
cessor. The agreement includes 
separate licensing for Xerox to 
distribute SSG's QSORT, Ana
lyst, Letteright Mass Mailing, 
and NAD Name and Address 
systems. 

SOFTWARE 
AND SERVICES 

3270 EMULATION 
IBM is releasing an internally developed pro
gram that allows its 3101 ASCII terminals to 
access most applications developed for 
3270 terminals. The Installed User Program 
(IUP) is called 3101 Pass Through Virtual 
Machinel370 Support, and it works with 
3101 s operating in block mode connected to 
mainframes already running the vwPass 
Through Facility Program Product (5748-
RC 1, already announced at $121 per 
month). With its usual corporate caution, 
IBM refuses to say if block-mode ASCII ter
minals from other vendors will function 
with this program product; the company 
says that's up to the user to decide. 

The program product allows dial-up 
connection to vwPass Through network. It 
provides simulation of both 3278 and 3277 
display stations, and supports 12 program 
function keys and two program attention 
keys. Users can reassign program function 
keys outside the application program at the 
time of initial connection to the 310 1 Pass 
TIu:ough IUP. The program runs o~ any pro
cessor . with vw370' Release 6, and ,'any of 
vw370 System Extensions Release 2, vw 
370 Basic System Extensions Release 2, or 
IBM Virtual Machine/System Product. To 
access the Pass Through Facility, a 3101 
(model 20, 22, or 23) may use either 
switched or dedicated lines, or they may be 
directly connected to the host. The host run
ning the pass through software emulates ei
ther a 3271 (model 2) or 3274 (model lC) 
control unit. The 3101 Pass Through vw 
370 Support package licenses for $170 per 
month: INTERNATIONAL BUSINESS MA
CHINES CORP., Data Processing Div., White 
Plains, N. Y. 
FOR DATA CIRCLE 325 ON READER CARD 

DISK SUPPORT 
Instant-FBA is SOl'S answer to the variety of 
disk types and organizations proliferating 

today: the software allows any real disk to 
simulate any other type of disk. It allows 
simulation of Fixed Block Architecture 
disks on Count Key Data devices, and vice 
versa, without requiring the user to make 
changes to either his program or JCL. By 
simulating disk types, SOl says it has gotten 
past' problems of incompatibility between 
IBM access methods and differing disk 
types. The instant-FBA package runs under 
DOS/vSE or DOS/vS, and supports any combi ~ 
nation of 2311,2314,3330,3340,3350, 
3310,3370, and 3380 disks as reaJ or virtual 
devices. According to sm, virtual disks are 
transparent to all access methods, including 
IOCS. Lease prices start at $90 per month. 
SOl, San Mateo, Calif. 
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COMMUNICATIONS 
For DEC users operating in RSTS or VAX/VMS 
environments, Clyde Digital Systems offers 
an intercomputer communications package 
called CALOUT; the company sells the pack
age along with the requisite programmable 
autodial,auto answer 300bps,to1200bps 
modem for a packaged price of $1,845. 

, CALOUT lets a user on a PDP-ll or v AX-ll 
specify the phone number of another com
puter-which need not be another II-and 
the program will automatically make the 
connection. At the receiving end there 
must, of course, be a compatible auto an
swer modem, and a small handshaking pro
gram. Upon the first use with a given remote 
system, CALOUT will send the appropriate 
handshaking program. 

CALOUT, and its handshaking pro
gram, provide error checking to ensure the 
integrity of communications. The user can 
communicate with the remote system as a 
terminal user, or transfer disk files-regard
less of type-in either direction. The pro
gram also allows a user to set up a text file of 
commonly called numbers, and select the 
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desired number from a menu for automatic 
dialing. CLYDE DIGITAL SYSTEMS, Div. of 
Clyde Enterprises Inc., Bedford, Mass. 
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FILE MANAGEMENT 
Personal Software has made yet another ad
dition to its line of Visi Series user-friendly 
software packages for the Apple II personal 

computer. The new package, VisiFile is a 
simplified file maintenance program for 
record filing, searching, sorting, and report 
and mailing label printing. Additionally, 
VisiFile stores data in a format compatible 
with other Personal Software packages, in
cluding VisiCalc, VisiTerm, and Visi
Trend/VisiPlot (see Software and Services, 
July). 

In keeping with Personal Software's 
philosophy of making its packages easy to 
use, VisiFile's user interface is a "moving 
cursor menu" with prompting. Users can 
design custom formlike input screen for
mats. Sorting routines written in machine 
language and mUltiple keyed field indexes 
allow record retrieval within three seconds, 
according to Personal Software. 

Report definitions and formats, in
cluding arithmetic calculations, can be cata
loged for repeated use. Mailing labels may 
be printed up to five-up. Reports may be 
defined in a row-and-column format,or a 
custom format of up to six rows, as wide as 
the printer will allow. Report specification 
may include selection criteria-in addition 
to being sorted or indexed; thus a user can 

SOFTWARE SPOTLIGHT 

DISPLAYWRITER OPERATING 
SYSTEM 
Well, IBM'S Office Products Div. may not 
have announced the inherent data process
ing capabilities of its Displaywriter, but 
Digital Research has announced that it.will 
offer cP/M-86 for that latent computer. For 
those who haven't followed the evolution of 
microcomputer operating systems, CP/M-86 
is the 16-bit version of the de facto industry 
standard microcomputer operating system, 
CP/M. Once a user slips the 8-inch floppy 
containing cP/M-86 into a Displaywriter, an 
entirely new world of data processing will 
open up on the typist's desk.' With IBM'S 
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request a report of all customers in Califor
nia with back orders outstanding. VisiFile 
requires an AppleH (with language card ~r 
Applesoft BASIC card), or an Apple II Plus 
with at least 48KB of main memory and one 
diskette drive. Package lists for $250. PER
SONAL SOFTWARE INC., Sunnyvale, Calif. 
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SOFTWARE ASSIST 
To boost performance in YM/370 environ
ments, Amdahl has developed a Virtual Ma
chine/Software Assist (YM/SA), expanding 
and improving its AIDS (Amdahl Internally 
Developed Software) program product. YM/ 
SA improves yMl370 instruction simulation, 
providing a functional equivalent of IBM's 
Virtual Machine Assist (YMA) and Shadow 
Table Bypass Assist (STBA). YM/SA reduces 
the number of instructions needed to simu
late frequently used privileged instructions, 
enhances the simulation routines to best ex
ploit the 470's architecture, and uses stan
dard YN commands to control and interro
gate its operations. The software assist can 
run on any Amdahl 470, 580, or compatible 
processor, including attached processor and 
multiprocessor configurations. With system 
control programs running under yMl370, 
YM/SA significantly reduces YM overhead: 
Amdahl says that with an MYS workload, the 
YM overhead reduction can exceed 75%. 
YM/SA licenses for $500 per month per pro
cessor. Customers get a tape of the source 
code. AMDAHL CORP., Sunnyvale, Calif. 
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GRAPHICS EDITOR 
Intelligent Systems Corp. now offers a Dis
play Management System (DMS) that sim
plifies the creation of color graphic screen 
displays on its line of CP/M-based color 
desktop computers. According to the com
pany, a user without programming expertise 
can create a color graphic display in roughly 
one-tenth the time it would take a program
mer to get the same results using BASIC or 
FORTRAN. Instead of writing a program, the 
user simply paints a picture using the com
puter's cursor control keys, color pad, and 
special function keys. DMS recognizes the 

recent announcement of the Datamaster and 
its Personal Computer, we can understand 
the Grey Giant's reluctance to offer yet an
other small, affordable computer. With the 
wide variety of cP/M-compatible applica
tions already on the market, not to mention 
programming languages including BASIC, 
COBOL, FORTRAN, and Pascal, IBM custom
ers will have an even harder'time deciding 
where to spend their dp dollars. Pricing still 
isn't solid, but Digital Research indicates 
that the system with documentation will be 
in the range of $300 to $375. DIGITAL RE
SEARCH INC., Pacific Grove, Calif. 
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user's keystrokes, and makes a record of the 
user's input augmented with control codes 
as needed. Completed screens are saved on 
diskette for subsequent recall: up to 18 dis
plays can be saved in a single disk file. In 
addition to simplifying the creation of 
graphics displays, the package also reduces 
memory space requirements-typically re
ducing the 8KB needed to save a screen re
fresh memory to anything from 20 bytes to 
1,700 bytes. The pack ge, including the 
Display Management program that creates 

: screens, a CALL routine that allows applica
tions programs to present stored screens, 
and DEMO program, sells for $300. INTELLI
GENT SYSTEMS CORP., Norcross, Ga. 
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UNIX OPERATING SYSTEM 
Perkin-Elmer has announced its marketing 
and support of the Bell Labs-developed 
UNIX· operating systems for PE's 32-bit 
Megamini family of systems, Produced by 
The Wollongong Group, Inc., two ver
s~ons, dubbed Edition VII and Edition VII 
Workbench, will be sold and maintained by 
the minimaker. With the commercial avail
ability of UNIX, Megamini users now have 
the choice of operating in either an os/32 or 
UNIX environment; the two operating sys
tems cannot be active at the same time. 

Edition VII includes the operating 
system, utility programs, and five lan
guages: C (in which most of UNIX is writ
ten), FORTRAN 77, RATFOR, Pascal, and a 
macro assembler known as CAL. Electronic 
mail, graphics, text editing, and text pro
cessing (including phototypesetter drivers) 
are also included. The Workbench adds a 
Source Code Control System, making it at
tractive for program development. sccs, as 
the Source Code Control System is known, 
controls and tracks program changes, aids 
in documentation, provides automatic ver
sion numbering and the ability to re-create 
previous versions of a program. Edition VII 
is priced at $20,000, while the Workbench 
version is $30,000. Both are configured to 
support but a single port. Additional support 
for more users goes for $5,000 per eight 
ports. An "unlimited port expansion" op
tion is $45,000, thus pricing a full-blown 
128 user system at $75,000. PERKIN-ELMER, 
Data Systems Group, Oceanport, N.J. 
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DISKETTE CONVERSION 
Hewlett-Packard now offers a relatively in
expensive-$95-package that allows the 
transfer of data between its Series 80 per
sonal computers and any other machine ac
cepting IBM 3740 formatted diskettes. The 
Data Exchange' Utility lets HP-85s and 83s 
convert 8-inch floppies to IBM format, and 
vice versa. The menu-driven package uses 
the personal computer's function keys to let 
the user select from among five functions. A 
file, a set of files; or all files can be trans
ferred from ·Series 80 format to 3740 for-
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SOFTWARE AND SERVICES 
mat, or from 3740 format to Series 80 for
mat. Series 80 or .3740 diskettes can be 
cataloged: for a Series 80 diskette, the cata
log shows file name, type, bytes per record, 
and number of records in the file; 3740 
catalogs indicate file name, type, fIrst rec
ord address, fIrst unused record address, 
and last record address. Any file in either 
format may be purged or renamed. The util
ity also lets the user initialize a diskette to 
3740 format, instead of the standard Series 
80 format. The Data Exchange Utility 
makes it possible for the user to exchange 

diskette files between the Series 80 personal 
computer and those computers supporting 
IBM formatted diskettes. Aside from the ob
vious application· of, moving data to IBM 
equipment, the utility lets Series 80 users 
move data to other HP systems in a two-step 
process: fIrst converting the file or files to 
IBM format, then using other HP utilities to 
convert the IBM formatted diskette to the 
appropriate format for HP'S 250, 3000, 
9835, or 9845. HEWLETT-PACKARD co., 
Palo Alto, Calif. 
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Solve all these 
EDP entry-level· 
recruiting problems ... 
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o Unqualified candidates 
o Excessive employment 

agency fees 
o Tremendous paperwork 
o Need for costly retraining 

We have the qualified entry-level 
EDP personnel you need ... without 
the problems you don't need. Control 
Data Institute is one of the largest 
EDP personnel training organizations. 
And one of the most demanding. 
Our hands-on training and computer
based instruction produce between 
400 and 600 candidates nationally, 
every month, with the skills to work 
with virtually any major language or 
hardware. The comprehensive CDI 
training program also allows our 
graduates to transfer their skills 
quickly to almost any modern 
computer ~ystem. 
Many of our graduates are willing to 
relocate. All are available without 
advertising costs, without placement 
fees, without paperwork 
Call collect now. (713) 965·5916. 
For more information, call or write 
Al Swinney, National Placement Sales 
Mgr., DI, Control Data Institute, 2000 
West Loop South, Houston, TX 77027. 

r,:J.1::\ CONTR.OL DATA 
\!:l r::!I INSTITUTE 
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WORD PROCESSING 
W ord/3 and MLS/3 provide word processing 
and mailing list maintenance capabilities, 
respectively, to users of IBM's 5110 and 
5120 desktop computers. Together, the two 
programs can be used for selectively gener
ating form letters. 

Word/3 includes both text and math 
handling. Text functions include insert and 
delete, global search and replace, block 
move and copy, and statistical column 
moves. Column subtotaling and totaling, 
addition, subtraction, multiplication, and 
built-in formulas for interest and amortiza
tion calculations are included in Word/3 's 
math capabilities. 

For output, Word/3 supports a num
ber of printers, including Diablo daisy
wheels; depending on the printer's capabili
ties, output can be proportionally spaced, 
justifIed, and overprinted. Reports can be 
printed up to 177 characters wide. Word/3 is 
priced at $2,000. 

MLS/3 can produce labels one- to 
four-up, with one to eight lines of data for 
each. A 40-position select code, and up to 
23 additional fIelds for sorting and selection 
can be specifIed when the user defInes his 
file layout. A "publisher's audit" function 
provides a count of the records meeting a 
specified selections criteria, such as "ex
pired. " This feature can also tally the num
ber of subscribers in a given geographic 
region. The package sells for $1,500. OP
TION/l SYSTEMS, Woodland Hills, Calif. 
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SPREADSHEET PACKAGE 
Supercalc, originally demonstrated on the 
Osborne 1 microcomputer, now can be had 
for ,other CP/M systems. Both 8-inch and 5-
inch floppy formats are offered, with 5-inch 
versions formatted tor Xerox 820, North 
Star, Superbrain, Micropolis, Zenith, Vec
tor Graphics, and Apple (with the Z80 Soft
card). Written in Z80 machine language, 
Supercalc lets a user defIne a spreadsheet of 
as many as 63 columfls or 254 rows. In 
addition to allowing the user to defIne 
spreadsheet calculation models, Supercalc 
allows merging data from several work
sheets. It also provides a help function: en
tering a question mark tells Supercalc to 
explain the various operations available to 
the user at the c~rrent stage of his or her 
work. Thus, if a user forgets what argu
ments are available at a given point in a 
command, hitting "?" calls up appropriate 
explanatory information. Other features of 
the package include variable-width col
umns, automatic report formatting, text 
spread across several columns, and com
patibility with more than two dozen termi
nals, including DEC'S VT100 (an installation 
program lets the user define terminal and 
printer characteristics). Supercalc sells for 
$295; an 8086 version is in the works. SOR
CIM CORP., Santa Clara, Calif. 
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I.P. Sharp Associates, the 
international APL specialists, 
present "A Working Introduction 
to APLt the comprehensive 
introductory APL course. Designed 
by the inventor of APL language, 
Kenneth E.lverson of the SHARP 
APL Development Group. 

As more and more organizations 
depend on APL time-sharing . 
services and software, I.P. Sharp 
now introduces an innovative 
training package to keep pace with 
a growing need for qualified APL 
programmers, users and managers. 

"A Working Introduction to APL" 
provides rapid on-site training on 
any APL system. And includes 
exactly the same course of 
instruction and training materials 
offered at I.P. Sharp training centers. 

No prior computer experience 
is necesSary. 

For Programmers 
Students who want to become APL 
programmers will receive the 
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s~ 
the 

Language 
necessary foundation for further 
growth. Emphasis is placed on 
learning how to learn. 

For Users 
Planners, actuaries, analysts, . 
engineers, economists-users of APL 
applications-will learn to translate 
known procedures into APL and 
make intelligent use of ArL systems. 

For Managers 
Managers of programmers in APL 
applications will get direct 
experience in a language which 
differs substantially from 
conventional languages. 

Rapid On-site Training. 
"A Working Introduction to APL," 
available only through I.P. Sharp 
Associates, is ready for yo~r on-site 
training requirements now. Your 
people can be as effectively. trained 
as they would at any I.P. Sharp 
training center. And they can be 
off and running in only three . 
working days! 

Want·to know more? 
Find out how your company can 
"speak the language." Call (716) 
546-7270 in Rochester, or complete 
the coupon and mail immediately. 

I.P. SharpAssociates 

'." ........ __ ·;".1 :EP.Sliarp 'Edti~ati~h ·,',""I~SE( 
I 1200 First Federal Pla~at. ". ,.,':'.:> ............•.... , ....... < 

... ___ . I Yes, my organization .could benefit withinn~vative APLtraining prog~ain$.;Pleasecheck: . 

'I 0 My company p~esentlY has APli'n-house. I'd like more information on: 

lOWe use outside time'sharing for APL. 0 APt.: o,:"site training programs. 

I 0 We don't presently have access to an 0 Introductory and advanced APt.: classes 
I APt.: system. I.p. Sharp training centers. 

I 
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1\11 axe I I Floppy Disks. Class of '$1. 
• .• "' "', J/, 

Nota single dropout among them .. 
These are the disks that achieve all you expect from 
them. They are certified free of dropouts. And each 
one meets o(exceeds the most demanding specifica
tions eVery computer authority can set. That includes 
ISO, IBM,ECMA,A~S~: JIS and Shugart. 

The quality begins with the finest raw materials 
available, and. we make sure the quality stays high. 
Every Maxell floppy disk must pass an exhaustive series 
of eight quality control inspections. Under test condi
tions, after 10,000,000 passes, there is no loss of quality. 

Maxell Floppy Disks actually help protect your 
computer drive heads. The self-cleaning jacket liner 

inside every Maxell disk removes dust before it can 
affect your system. The surface lubricant reduces any 
chance' of disk-caused head-wear. 
. There are Maxell disks for every disk drive system in 
operation today. Maxell is leading the way with new 
disk technology for tomorrow's computers. Your Maxell 
Business or Maxell Personal Computer Products supplier 
can put our "honor-grad" to work for you, and for your 
computer, now and in the future. 

Call or write for more information. You'll learn that 
the care we take manufacturing Maxell Floppy Disks 
mak~s them live up to your highest expectations. 

maxell 
Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074. (201) 440-8020 
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DATA PROCESSING . vs. .. . .. 
FINANCE. 

AT WESTINGHOUSE 'r'HE' QUESTION IS 
WHO BENEFITS'THEMOST FROM INFO? 

At the Westinghouse Telecomputer Center in 
Pittsburgh, financial information for the worldwide 
corporatlOn is consolidated and reported.INFO, the 
application development system/Relational Data Base 
Management System, is used by both programmers 
and non-techn,lcal accounting l?ersonnel. 

, "My group's resp'onsibtlity is providing inter-
active data base support mformatIon to management. 
Two years ago, we installed INFO software on our 
Prime srstems, This enabled our non-technical people 
to quickly develop applications that would directly 
sUPF0rt their efforts. Today, there are more than thirty 
different applications of INFO at Westinghouse. 
There's no question, our staff has benefitted most 
from INFO." - Clair John, Manager, . 

Prime Timesharing Systems 

, '''MY-department produces many of 
Westinghouse's corporate financial reports - from 
the monthly trial balance to LIFO'and investment 
accounting reports. Whe'n we found out how easy it is 
for non-technical people to generate their own rel?orts 
with INFO, we tned It. Now, much of the financIal 
statement analysis and practically all the non-standard 
reports are prepared usmg INFO. This means less 
dependency on technical specialists and generally a 
decrease in the turn around time for preparation of 
special,izedrel?orts for upper manageme~t. No doubt 
about It;'our financIal people have benefItted most 
from INFO." -'- Don Janson, Director, " 

, 'Financial Information Sy?tems 

INFO is helping make computers more accessi-
ble at Westinghouse. This came about because INFO is 
productive; complete, and user friendly. Could INFO 
ao the same for rou? If you use IBM4300, 303x and ' 
370 systemS (with VM/CMS), Prime, DEC VAX; 
J:Ioneywell DPS16 or Harris Computers, you s40uld 
fmd out. , : ' Write or call HENCO, INC., 

35 Walnut Street, 
Wellesley, MA 02.181 

617-237-4156 
(TWX 710-383-1529) 

~ 
I-I, "0'01 
D D I ., .. ~ -L - A 

For Greater Productivity, 
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SOURCE .. DATA 

BOOKS 

FROM ENIAC TO ·UNIVAC: AN 
APPRAISAL OF THE ECKERT
MAUCHL Y COMPUTERS . 
by Nancy Stern 
Nancy Stern is a professio'nal historian. She 
has been academically trained to strive for 
objectivity and to build her case from rec
ords and other tangible evidence. Take 
away the records and the proofs, and she, ' 
iike all historians, is lost in a trackless 
wasteland. 

Unfortunately for Dr. Stern, the 
. evolution of digital computer technology at 
the hands of J. Presper Eckert and John 
Mauchly did not leave an orderly documen
tation trail. Both men were too busy build
ing computer systems to write even the 
minimal reports required by their funding 
agencies. Before his death in January 1980, 
John Mauchly tried to fill some of the gaps 
by giving many interviews and writing an position these maciJ.inesplayed in the sweep' 
occasional article. Most of the time, though, of digitai computer history . There is no indi~ 
he was more involved with weather forecast- cation given of how any Eckert-Mauchly .' 
ing problems, which were his springboard decision lead~, or does not lead, to a change 
into computing 40 years earlier. in a later machine's architecture. Reading 

So, the historical record is incom- this volume leaves the reader unaware of the 
plete. Nancy Stern has dipped into what is Manchester machines, Zuse's Z-4, and all 
available and selected some issues that in- the other pre-1950 efforts. 
terest her. She has tried to do an acceptable . . Nor has there been any attempt to 
job within her self-imposed constraints. The backtrack to the ideas of the late '30s and 
matters that seem important to her include look at what John Mauchly was doing be-
the relationship between Eckert and Mauch- fore he came to the Moore School. This 
ly, the larger relationships between the en- would seem essential to any serious discus-
gineering and rriath~matical communities, sion of the Atanasoff controversy. In 1973, 
the role of John von Neumanri, the perfor- it federal judge ruling from the vantage of 
mance of the little-know~ BINAC computer time, dist~ce, and no technical understand- . 

u:::: system, and the troubled history of the Eck- iog of .the subjects involved, dec~ded that 
~ ert-Mauchly Computer Corp. Regrettably, Eckert and Mauchly did not invent the digital 
~ these are only a small subset of the interest- computer. Through some devious'and tor-
~ ing subjects from the period in questi9n. tured logic, JudgeLarson came up with the 
~ Determining the scope of a work is a hair-splitting idea that although Eckert and 
~ matter for the author and publisher. Truth Mauchly did not inventthe digital computer, 
;. could be better served"however, by delet~ since their ideas were derived from those of 
m ing the subtitle "An Ap.Br~isa1.of the Eck- John Atanasoff, they did invent ENIAC. 

6 ert:-Mauchly Computers."'There is almost The Atanasoff work was small in 
~ no material in tl¥s volume that could be scope and never completed. One might also 
~ classified as either a technical appraisal of say that perhaps the work of Babbage and 
:3 the hardware, or as an attempt to define the Pascal, among others, preceded Mauchly's 

first thoughts. Perh'lps the judge never un
derstood . that in pioneering science, one 
generation builds on the work of its prede
cessors. In practical terms, however, no 
matter how a judge may. rule, Eckert and 
Mauchly built a real computer. It worked. It 
solved real user problems. The oft-quoted 
"The Law is an ass;' seems highly appro
priate here. Students of computing history 
are perfectly clear in their own minds about 
who invented the digital computers, judicial 
mulishness notwithstanding . 

. On some of the other issues that con
cern her, Stern does a good deal better. 
While perhaps slightly misinterpreting John 
Mauchly's motives, she really is'not far off 
the track. It is implied, particularly in re
marks attributed to John von Neumann, that 
Mauchly was motivated by the commercial 
exploitation of digital computers, and that 
this, somehow, is wrong. It does seem clear 
that Mauchly was not in the mold of pre
World War II academicians who believed 
that profit and commercial viability' were 
evil. It also seems clear that Mauchly was 
not terribly interested in getting rich. What 
he wanted most was to deliver machines that 
worked to customers who needed them. Is 

~ ~------------------------------~--------------------~----------~--------------------------------~ 
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this a sin? In those days, many academics 
regarded off-campus work as distasteful. 
Times have changed. 

Stern does well with the clash be
tween pure mathematics and the engineer
ing world. Careful proofs are not the way of 
engineers. Nor do they save their results for 
publication. True engineers want to build 
something that works. Presentation can wait 
for some future date. Throughout the early 
history of digital computers, regardless of 
which effort is being examined, there are 
obvious and open conflicts between the two 
groups. Perhaps the heart of the problem is 
that the pure theorists, the mathematicians, 
did not ever really see the broad scope of the 
digital computer's eventual usefulness. All 
they appeared to want was a tool to solve 
partial differential equations. Thus it is no 
surprise that many of the earliest machines, 
particularly those where the mathematical 
types ran the project, had such limited input/ 
output capacity. Conversely, Eckert and 
Mauchly worked very hard at I/O subsystem 
development. 

There is a generally accepted notion 
in the industry 'that John von Neumann in
vented the stored program concept. It is not 
true, and Stern does a good job of showing 
how clear the record is on this point. Von 
Neumann publicized the idea in a widely 
distributed (for that time) document titled 
"First Draft of a Report on the. EDY AC, " 
which is printed as an appendix in this vol
ume. But the ideas he cited were already in 
place. As is noted in the book, the "Draft 
Report" changes the terminology but not 
the logic that Eckert arid Mauchly already 
had developed. It certainly is' not easy to 
deal critically with a man who was unques
tionably one of the half-dozen greatest sci
entific minds of all time. But there is still 
considerable doubt as to why von Neumann 
signed his name alone to the report without 
adding due credit to Eckert and Mauchly. 

Stern also covers the brief history of 
the Eckert-Mauchly Computer Corp., al
though not in detail. EMCC was one of those 
classic companies where the key manage
ment decisions were made by engineers, 
usually led by Eckert. Questions of market
ing, pricing, and product cost were casually 
disregarded, and every time Mauchly sold a 
machine, the company fell deeper into the 
red. EMCC was a model for many computer 
companies to follow. Unfortunately, the 
same results always ensued. Get the orders, 
buy components, borrow money, suffer 
cost overruns, try to borrow more money, 
go into bankruptcy. The results are always 
the same: disappearance or acquisition 
(which were often the same thing.) 

What is totally missing in this book 
is any understanding of how the machines 
worked. While occasional circuit diagrams 
are included, there is no reference to them in 
the text, nor is there any real discussion of 
machine architecture. Design trade-offs, 
then as now crucial in the development pro-

226 DATAMATION 

cess, are missing. 
Also absent is any feeling for the 

excitement generated during the brief life of 
EMCC. For a better insight into what it was 
really like to be there at the creation, a look 
at the book by the late Herman Lukoff, 
From Dits to Bits, reviewed in these pages 
in January 1980, is recommended. Stern 
may be an important historian but she 
doesn't seem to appreciate what it is like to 
sit up all night with a balky circuit, to feel 
the frustration of chasing a transient error, 
or to get excited when something finally 
works. Success in a pioneering effort is nei
ther objective nor bloodless, it is emotional
ly and psychologically rewarding. 

Many interesting technical ques
tions go unanswered. It would be revealing 
to find out the origin of the UNITYPERI 
UNIPRINTER concept and why it did not catch 
on in 1950. When Mohawk's key-to-tape 
systems appeared 15 years later, they were 
instant successes. Many of today's engi
neers would find a study of Pres Eckert's 
efforts to achieve tube reliability enlighten
ing. He dealt successfully with building a 
viable machine from components whose re
liability characteristics were, at best, mar
ginal. Where did programming begin to rear 
its ugly head? It is hardly mentioned in this 
book and Grace Hopper's name never ap
pears, even in the index. 

There are other questions that fall 
into the category of "might have beens. " 
Would EMCC have avoided the Remington 
Rand takeover if additional funding had 
been obtained from A.C. Nielsen Co.? 
Where might Univac have been today if 
they had ever understood John Mauchly? 
Might the whole industry have been differ
ent if NCR had followed up on their ideas in 
the . '30s? What would have happened if 
EMCC had been sold to IBM? 

In retrospect, federal judges and his
torians aside, there really is very little doubt 
as to how Eckert and Mauchly interacted to 
play their roles in computer history. John 
Mauchly was the idea man, the.inspiration, 
the problem solver, the catalyst who trig
gered others to exceed themselves. Pres 
Eckert was the engineer, the builder, the 
fanatic about reliability and clean logical 
structure. Each without the other was in
complete. This is clearly evidenced by a 
look at the record after the 1950 takeover by 
Remington Rand. The synergism was gone. 
The output was cnded. 

In a larger sense, the industry knows 
about them. The achievements cannot, be 
forgotten. Nor can it be disregarded that the 
work in Philadelphia was the inspiration for 
all the other systems that appeared in other 
parts of the world except for Zuse's lonely 
mountaintop research. 

In spite of all the doubts, omissions, 
and reservations, Stern has added to our 
knowledge of the early years. While the 
book falls well short of perfection, it fills a 
useful role and is recommended. If you ex-

pect to find out how Eckert and Mauchly 
designed and built computers, though, this 
isn't the book. Nor will you discover how 
ENIAC, EDY AC, BINAC, and UNIY AC fit into the 
broad scope of computer development. That 
book is still to be written. Digital Press, 
Bedford, Mass. (1981,286 pp., $21). 

-Philip H. Darn 

LAW AND THE COMPUTER 
by Michael C. Gemignani 
Evidence that we are rushing headlong into 
the Computer Age or Information Age sur
rounds us. Businesses, 'both large and 
small, rely upon computers to process vast 
amounts of vital information: accounts re
ceivable, inventory, payroll, etc. Develop
ment of the microcomputer has spawned a 
population of home computer hobbyists. 
Shopping malls echo with the bleep and 
whirr of "Space Invaders" and a host of 
extraterrestrial computer-based games. 

Given this increasing reliance upon 
computers, as well as the modern penchant 
for resolving every dispute in the court
room, it is only a matter of time before 
computers and the law confront each other. 
For the computer professional this confron
tation could well be mystifying, what with 
arcane proceedings, obscure terms like voir 
dire or subpoena duces tecum, and so forth. 

Accordingly, mathematician-law
yer Michael C. Gemignani has set out, in 
Law alld the Computer, to demystify the 
law, introducing those with no legal training 
to some basic legal concepts and terminol
ogy related to computing. His purpose is to 
educate the computer professional so that 
she or he may not only recognize legal prop
lems before they occur but also communi
cate more effectively with attorneys. 

The book begins with a brief over
view of the sources of American law, stat
utes and judicial decisions, and proceeds to 
an almost textbook discussion of selected 
legal topics, including contract, tort, and 
criminal law, as well as evidence and the 
law of intellectual property. Where possi
ble, these general legal principles are relat
ed specifically to comp,uting. 

For instance, the chapter on comput
er torts (civil wrongs) reviews negligence, 
professional malpractice, and strict liability 
principles as they relate to computer error. 
The author outlines the data processor's 
duty of care toward end users, the criteria by 
which that duty may be established, and the 
necessity of a damage-causing breach of 
duty-all elements of a civil wrong and 
standard legal fare. 

Elsewhere, the discussion of evi
dence law focuses upon the rules that ex
clude from judicial proceedings hearsay and 
evidence obtained by improper means. Spe
cial attention is paid to the Business Record 
exception to the Hearsay Rule, an important 
exception given the increased reliance upon 
computers to maintain business data. 



In computer-generated mail, a fast' 
finish is just as important as a fast start. 
The payoff factor isn't how fast a com
puter can zip out invoices or letters 
but how fast a processing system can 
zip them through to the .post office. 

All too often, computer forms have 
to run a stop-and-go obstacle course, 
Someone hauls them from the com
puter room to another room for slitting 
and bursting, then on to a folder for 
folding and stacking and finally to the 
mailing room for insertion, sealing, 
metering and zip-code sorting. 

In this day and age, this kind of pro
cessing makes no economic sense. 
Because Pitney Bowes has an auto
mated system that takes over where 
your computer leaves off.' Our high
speed Computer Output Mailing Sys
tem performs the entire sequence of 
forms-processing, inserting and mailing 
steps in one straight-through operation. 
A single operator simply threads the 
computer-output web into one end of 
the system, pressesa button and gets 
setto unload ready-to-mail envelopes 
at the other end: . 

For 
efficient 
computer
generated 
mail, .. 
a good 
computer 
is only 
half the 
answer. 

Modular design concept permits 
custom configurations for virtually any 
application. Systems can be equipped 
for multiple insertions, electronic scan'" 
ning, document verification and selec
tive collating. Modular output arrange
ments can include single or dual mailing 
machines, code-triggered excepti.on 
sorting and stacking, h!gh-volume 
power stacking and zip-code edge 
marking or deflection. In short, every
thing required to speed mailings out 
faster so that cash and orders can 
flow in faster. For complete detai'ls, 
return coupon to Pitney Bowes, 2199 

~Il!: · =n rr= Pitney Bowes 
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Pacific' Street, Stamford, CT 06926. 
Or call toll free anytime (except Alaska 
and Hawaii) 800-621-5199 (in Illinois 
800-972-5855). 

I'd like complete facts on the Pitney Bowes Com
puter Output Mailing System. 

Name ______________________ ___ 

Title _____________________ _ 

Company ___________ _ 

Address __________ -'--__ _ 

City, State, Zip _________ __ 

Over 600 sales and service points throughout the U.S.A. 
and Canada. Postage Meters, Copiers, Mailing, Dictating, 
Labeling, Price Marking and Word Processing Systems, 
Business Forms and Office Supplies. 
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A problem inherent to this area of 

law is that the questions raised by modem 
computer technology do not always fit neat
ly within traditional categories of legal 
thought and analysi~. It is unclear, for ex
ample, whether computer software is 
"goods" for purposes of Uniform Com
mercial Code, (ucc) Article 2, or whether a 
program is tangible property capable of be
ing taken and carried away for criminal law 
purposes. (Larceny is typically defined as 
the felonious taking and carrying away of 
the property of another.) Nonetheless, tpe 
author notes, judges are comfortable with 
these traditional concepts and will likely 
rely upon ttl{!m in fashioning remedies in 
computer technoiogy cases, no matter how 
tight the fit. Then again, the law has always 
grown by expanding old ideas to cope with 
new problems. , 

Straightforward throughout, Dr. 
Gemignani admits that computer-related 
law is extensive and cannot, and perhaps 
, should not, be ,explored in a single volume. 
Consequently, the book does not cover sev
eral significant legal topics. There is no 
discussion, for example, of the IBM and 
AT&T antitrust trials. Similarly, the book 
ignores ,privacy and security , electronic 
funds transfer (EFf) , competition, and the 
like---complex legal issues which may 
someday' be critical to society and which 
will certainly be difficult to resolve. 

Because the law is developing so 
rapidly in thi~ area, portions of the text'are 
already out of date, especially in matters of 
intellectual property law. Before leaving of
fice, President Carter signed the Computer 
Software Copyright Act which generally 
implements the recommendations of the 
Commission on New Technological Uses of 
Copyrighted Works (CONTU). Although the 
act clarified the issue of whether programs 
may be copyrighted, it may 'have raised 
more questions than it answered. What con
stitutes a deriva~ive work for copyright pur
poses or whether use of the copyright notice 
precludes trade secret protection are signifi
cant but unanswered questions facing com
puter prof{!ssionals and lawyers alike. In a 
related matter, the U . S. Supreme Court re
cently decided two patent law cases signifi
cant to computing, Diamond v. Diehr and 
Diamond v. Bradley. Though no fault of the 
author, there is but brief mention of these 
then-pending developments. This omission 
is most unfortunate because these cases 
have changed the complexion of the law 
insofar as computers are concerned, and a 
disc'ussion of them would have greatly 
strengthened the book .. 

, Perhaps the orily major disappoint-
ment in the book is its treatment of data 
processing contract issues. From a review 
ofthe adversanaljudicial system, the author 
launches into a discourse on contract law 

laced with an adversarialism that is out of 
place. Computer system vendors are por
trayed as powerful corporate villains, anx
ious to score "points" ,against naive 
customers by excluding warranties and dis
claiming liability on computer services that 
are not only defective, but may also be dan
gerous. Caveat emptor may be the rule in 
the marketplace, but such adversarialism in 
this context is unnecessary and destructive. 

The author fails to note the emerging 
consensus that the best contract is a fair one 
that allocates the risks between vendor and 
buyer equitably and reasonably. Addition
ally, he disregards the increased interest in 
resolving disputes outside the courtroom. 
Many data processing contracts now Con
tain arbitration clauses as a way of avoiding 
the undue time and expense associated with 
litigation. Another device, the mini trial, 
has received national attention as an effec
tive, if not novel, alternative dispute resolu
tion mechanism. 

Besides reviewing these areas of 
law, the author provides a glossary of com
mon legal terms, and the book closes with 
an appendix that includes a short guide to 
legal research' materials. An attractive fea
ture of the appendix is the inclusion of se
lected,case anq statutory materials. 

Whatever its shortcomings, Law 
and the Computer is a readable introduction 
to an area of law that is becoming increas-

Software Professionals 5 'I E CO' ' 
~~~q~~~~rn~e Benefit: . . AND .. . 
San Diego is the capital of the active life, It's 
amazing how wide a range of housing 
options'still remain, considering that' the 
weather is ideal for a year-round pursuit of 
outdoor recreation, And NCR Systems 
Engineering -Scripps Ranch, affords you 
an active career as well. The Systems Devel
oper who thrives on research, design and 
development challenges in electronic data 
processing systems can find an environment 
here to grow and succeed, In short, thefol
lowing opportunities at NCR can fulfill your 
life, both during the week and on the week
end as well. 

Communication And Tools 
Developers 
Perform design, development, specification, test 
and support of software components, Several areas 
involve communications management software, 
terminal and network interfaces, and PASCAL
based compiler enhancements, 'BSCS degree plus 
3-7 years software development experience in tools, 
compilers, data communication and high-level 
block structured languages" 

System,s and Applications 
Programmer Analysts 
Use latest concepts in software and systems evalua
tion to conduct product test definition, product 
specification and quality evaluation, Involves inter
active business operating systems; CODASYL and 
TOTAL Data Base Management Systems; Software 
and systems quality assurance: and systems com
munication, BSCS plus 3 years experience and 
knowledge of user environments required, 
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Software Integration 
Analysts/Programmers 
Perform functional specification review, test bed 
development, results monitoring and evaluation, 
and microcode integration, Develop tools for soft
warelfjrmware source object control systems, One 
project leader position, BSCS plus 2-5 years expe
rience with assembly language programming, 
PASCAl/COBOL, microcode, and some applica
tion programming, 

In~eractlve Systems 
Architects 
Be a technical contributor in a senior level group 
tasked with defining the architecture for advanced 

- transactional and interactive processing ,systems, 
Key areas include OS Kernal, performance model
ing and BLSI based hardware in small to medium 
systems, BSCS/advanced degree preferred plus 
minimum 10 years business system experience, 

Advanced Data Base Architects 
Develop and demonstrate advanced Data Base 
Management technology, addressing long range 
requirements and next generation hardware, 
BSCS/MSCS level preferred with broad systems 
experience in building or using sophisticated data 
base systems: possess state-of-the-art awareness 
of technology and market trends, 

Performance Measurement 
f'nalysts 
Create and develop performance monitors and syn
thetic benchmarks: measure and analyze software, 
systems performance, DBCS/BSEE and 1-3 years 
operating systems development experience 
required, plus performance measurement back
ground preferred, 

t 
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Firmware Systems Analysts 
Design and implElment firmware for next generation 
distributed/processing systems: includes work in 
micro programming, virtual machine evalUation, I/O 
processor/system console firmware interpreters, 
andVLSI-based systems, BSCS degree plus 1-3 
years firmware design experience; assembly lan
guage programming, 1/0, PASCAL or COBOL 
required, 

Testware Development 
Analysts 
Develop testware involving diagnostic programs for 
mainframes and peripherals; write dedicated drivers 
and concurrent peripheral diagnostics, BSCS 
degree with 5 years experience: knowledge of 
assembly language, PASCAL, mirocode, and some 
COBOL highly desirable, 

The choice is yours, San Diego's appeal to both 
family and Singles lifestyles, and ,the wealth of 
recreation, coupled with NCR Systems Engineer
ing's dynamic career challenges, make up a pack
age you should look into, Put some enjoyment back 
into your life, Apply for the position of your choice 
by sending your resume' to: 

Mr. Doug Sjoberg, Personnel Resources, Systems 
Engineering - Scripps Ranch, Dept. K-S5, NCR 
Corporation, 9900 Old Grove Road, San Diego, CA 
92131. (714) 268-5372, 

mr3fi] 
Com'plete,Computer' Systems 

An Equal Opportunity Employer 



Imagine an 
infinite bandwidth. 

The electromagnetic 
spectrum of the universe ... 
in the not-tao-distant 
future, communications 
users around the world will 
be able to unlock its 
virtually unlimited potential 
with bold, new technology. 
Vast, intelligent 
telecommunications 
networks will carry voice, 
data, text, and video traffic 
via a sophisticated complex 
of satellite circuits, earth 
stations, fiber optics, and 
microwave facilities. 

At Racal-Milgo, we're 
anticipating this new 
frontier in communications 
by developing a line of 
broadband products to help 
you fully utilize this 
"infinite bandwidth:' Your 
capabilities in both long 
distance and local 
transmission will be 
enhanced by such 
products as groupband 
modems, wideband 
multiplexers, megabit 
range carrier interfaces, 
and broadband short haul 
modems. 

If you would like to hear 
more about the integrated 
systems we are planning 
foryourfuture, call orwrite 
Racal-Milgo, Inc. 
8600 N.W 41st Street 
Miami, Florida 33166 
(305) 592-8600. 
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ingly important to us all, computer profes
sional and nonprofessional alike. CBI Pub
lishing Company, Inc., Boston, Mass. 
(1981, 244 pp., $19.95). 

-Ronald J. Palenski 

REPORTS & REFERENCES 

TOOL TAXONOMY 
As an aid in evaluating software tools, the 
National Bureau of Standards' Institute for 
Computer Sciences and Technology is of
fering a booklet called "Software Develop
ment Tools: A Reference Guide to a Taxon
omy of Tool Features." The input, func
tion, and output features of software tools 
are defined and discussed in this 12-page 
booklet. Contact the Software Tools Proj
ect, Technology A-265, National Bureau of 
Standards, Washington; DC 20234. 

LEGAL SIMULATION 
The Institute for Civil Justice was estab
lished within the Rand CorP. in 1979 to 
perform "independent, objective policy 

'analysis and research on the American civil 
justice system. " Its purpose is to help make 
the system more efficient and equitable by 
providing policymakers with its research re
sults. "Models of Legal Decisionmaking" 
is the first report in a series by the institute, 
and the research in it concerns the use of 
computers to simulate the way parties to a 

dispute negotiate and settle out of court-a 
more common occurrence than in-court set
tlements. The authors (Donald Waterman, 
computer scientist, and Mark Peterson, 
lawyer, both with Rand) stress that the ap
proach is still being developed; what they 
have tried to do is translate legal rules into 
computer language, leading to a prototype 
full-scale model of the actual settlement 
process. The report, number R-2717-ICJ, is 
priced at $5 and is available from the Rand 
Corp., 1700 Main St., Santa Monica, CA 
90406, (213) 393-0411. 

SEMINARS 

GETTING OUT FROM UNDER 
The Federation of Government Information 
Processing Councils, formed in 1979, co
ordinates activities for the country's 22 gov
ernment information processing and tele
cqmmunications organizations. During No
vember and December, the federation has 
scheduled nine one-day meetings, in var
ious U.S. cities, on the implementation of 
Public Law 96-511, the Paperwork Reduc
tion Act of 1980. The meetings will be con
ducted by Robert V. Head and Donald W. 
Fitzpatrick and will consider the impact of 
P.L. 96-511 on information resources man
agement and long-range planning for infor
mation systems. For people outside of 
Washington, D.C., the meetings will "pro-

vide an opportunity to find out how the new 
law will affect field organization and com
puter operations. " Contact the Seminar Co
ordinator, U. S. Professional Development 
Institute, 12611 Davan Dr., Silver Spring, 
MD 20904, (301) 622-0066. 

GRAPHICS DETAIL 
The National Computer Graphics Associ
ation announced its fall schedule of semi
nars, which will run from October to De
cember in Washington, D.C., Denver, Los 
Angeles, Houston, Philadelphia, New 
York, and San Francisco. Each seminar 
covers a different aspect of computer graph
ics, such as computer mapping, business 
graphics, CAD/CAM systems implementa
tion, and information-orienied graphic de
sign. For further information, contact NCGA 
Seminars, 2033 M Street, N.W., Suite 300, 
Washington, DC 20036, (202) 446-4102. 

IEEE ON DATACOM 
"Data Communications Network Interfac
ing and Protocols" is a one-day seminar to 
be presented by the IEEE on Nov. 17 in New 
York City. The seminar will examine all 
layers of private data communications net- ' 
works, including the decisions necessary to 
build and manage such networks. Contact 
F. X. Kadien, New York Telephone, 395 
Flatbush Ave. Extension, 4th Floor, Brook
lyn, NY 11201, (212) 596-9554. 

SR. SYSTEMS ANALYSTS 
BRING YOUR CAREER TO 
SUNNY SOUTHERN CALIFORNIA! 

SOFTWARE/ 
SYSTEMS DEVELOPMENT / 

MIS PPROFESSIONALS 

Robert Kleven and Co. has 
been providing confidential 

New England/ 
East Coast/ 
Nationwide If you're a professional who likes working on 

complex technical system design projects, under 
minimal supervision, then bring your career to 
Southern California where the work is challenging 
and the lifestyle and climate are warm and casual 
all year long, . 

Functioning as a team leader, you'll direct the 
design, development and implementation of major 
on-line systems in our Dual Univac 90/70 
processing center, 
You must have a minimum of 4 years' system 
design experience in a large main frame 
environment with on-line systems and familiarity 
with Univac IMS 90 or IBM CICS or IMS, Assembler 
background and degree preferred, 
In addition to the California lifestyle, we offer an 
excellent salary and an extensive list of benefits 
including: fully PAID medical/dental/life insurance, 
annual physicals, 13 paid holidays, liberal vacation 
policy, educational reimbursement and MORE, 
For immediate consideration, please call or foward 
your resume to: 
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P.O. Box 6500 
Inglewood, CA 90306 

(213) 649-7460 
An Eflual Opportunity Employer M/F 
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and industry-knowledgeable place
ment for software development! 
systems development!MIS professionals since 1969. 

Our clients, some of the top companies in the industry, 
are seeking solid professionals with in-depth knowledge of 
these disciplines: Programming, Systems 
AnalysislDesign, Data Base Applications, Applications 
Programming, Compiler Development and Language 
Design. 

We have a variety of positions available for profes
sionals who possess experience in applying the latest 
techniques in one or more of these areas: Software Design 
and Development; Technical Support; Computer Sciences; 
Assembly or Block Structured Languages such as 
PASCAL, ALGOL, "C" LISP, PLll; Higher Level 
Language Programming; Data Base Design; Compiler 
and!or Operating Systems Design; Technical Writing; 
Microprocessor Programming;, Software QA; Software 
Tools and Methodology Development, Computer Ar
chitecture, Computer Performance Measurement, Firm
ware, Microprogramming. 

Let Robert Kleven and Co. enhance your career. We will 
provide you with career path counseling and no-cost 
resume preparation. Client companies assume all fees. 

Rt. Robert Kleven and Co. Inc. 
INDUSTRIAL RELATIONS MANAGEMENT CONSULTANTS 

181 Bedford Street, Lexington, Massachusetts 02173 

Member: 

8 
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N.lloaal Computer Auodateo, 
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When you talk to mother, speak clearly and plainly. 
If your mainframe can't understand 

what you want. you won't get it. Rephrasing 
your question to mother is expensive and 
time consuming. Our KEY-EDIT Series 2 
systems have been helping mother for 
years- the most effective key-to-disk 
systems to date, relieving mainframes of 
many routine chores and presenting clean, 
validated input. Now meet KEY-EDIT 2500, 
even more powerful. simpler to operate 
and far more flexible. 

KEY-EDIT 2500 - a real mother's helper. 
We'd like to tell you about it. Our offices 
are listed below. 

-
',' 
~~ I~' ~ ~ 

;;: 

KEY-EDIT 2500 -latest in Series 2 

® 

Noted for its precise diction 

CONSOLIDATED 
COMPlITER INC. 

us Western Regional Marketing Office, 2001 Union st. Ste 200. SAN FRANCISCO. Cal. 94123 (415) 921-6104 

US Eastern Regional Marketing Office, 9 Valley Forge Executive Mall. 
580 East Swedesford Road. Suite 202. WAYNE. Pennsylvania 19087 (215) 687-6630 

Canadian Regional Marketing Office, 410 Consumers Rd. WILLOWDALE. Ontario M2J 4Hl (416) 498-9780 
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A HIGH SPEED TY 
FILE COMPARE UTILI 

The first efficient File Compare routine to 
truly go beyond IEB COMPR. J;,:xtended 
features include optionally omitted fields, 
hex or character printing, variable error 
limits and file alignment after extra or 
missing records. 
For more information call or write today. 

The Conversion Software People 

B cat:aware, Inc. 

tI 2565 Elmwood Avenue 
Buffalo, New York 14217 

. (716) 876-8722 • TELEX: 91519 

CIRCLE 503 ON READER CARD 

232 DATAMATION 

. ' , 

SOFTWARE SERVICES 

I 
Project Management System 
• Family of project management software 

L-_..::...c==--_-I. Over 800 systems Installed. from the world leader 

DIS 
™ I Data Base Management System 

.... • In use for 10 years ... over 160 sites 
L-_____ ...J. The acknowledged technology leader In DBMS 

I 
Decision Management System 

MODEI.!M • Interact,ive business modeling system for VAX 
L..-.. _____ -' .• Complete facilities. including linear programming 

I L~ ™ I Interactive Laboratory System 
~ • Signal analysis and manipulation system for 11 & VAX 

L..-.. _____ -' • World leader In Signal analysIs technology ... over 200 Sites 

IlPACSTM I Process Accounting & Chargeback System 
. • Integrated VMS system for VAX. " monitors the use of 

computer resources. allocates expenses. and bills users 
• a 200sites installed 
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SYSTEM 34 SOFTWARE 
DMS $450.00 

DISKETTE MANAGEMENT SYSTEM 
Automatically keeps track of diskette usage/ 
contents. Eliminates cataloging to locate 
files/libraries on diskette. 

DBSLIB - PROGRAM LIBRARIAN - $375.00 
DATA DICTIONARY 

Automatically provides complete cross reference 
from field to job. Online inquiry at any level 
(Field-File-Program-Job-System). 

DBSAFE - $950.00 
AUTHORIZED JOBI . 

PROGRAM FACILITY 
Prevents unauthorized execution at job/program 
level via userid. Complete security without 
special menus or sign-on. 

DIB SERVICES 
218 WASHINGTON STREET 
INGLESIDE, ILLINOIS 60041 
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PERFORMANCE'MAN,AGERS 
AND ANALYSTS ... 

You've tried solving yourperformance problems w'ith hardware 
monitors, sampling software monitors, unsatisfactory billing 
systems, SMF and RMF inadequacies, simulators ... 
Now, try the premier product in the industry! OeM. oeM is the 
only complete system that precisely monitors ALL hardware 
and software processes, accurately bills ·ALL operations and 
IMPROVES performance ... ALL on a full-time basis. 
Let us show you how OeM has meant control, efficiency, 
confidence and dollars to our customers. 

~ DUQUESnE TWO ALLEGHENY CTR. 
PITTSBURGH, PA 15212 

SYSTEmS Inc PH~~~E~~~3:!~23600 
fSI~OII$"ec1 

1970 
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as 
HIT IT 

OFF 

WITH 

Source Code &JCL Conversion 

ARKAY COMPUTER INC. 
24 Manor House Road 

Newton Centre, Mass. 02159 
(617) 964-1894 
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KEEP IT SIMPLE 
Interactive COBOL? 

Menus, menus, menus ... ? 
Changes-what if ... ? 

UCP Universal Control Program. 
• grants you freedom to create. 
• automatically builds menus as you· 

build or takeover programs. 
• self documenting. 
• grants user access by function name, 

but only to those properly 
authorized. 

• comes ready to run on your Data 
General COBOL system. 

• will let you know who did what, 
when and.what took the time. 

• "HELP" will always list your 
options. 

• comes with source programs. 
For details call: 
USA: Emec Inc. (305) 457-9400 

or write: SI ASSOCIATES 
Box 59, A·1035 

Vienna, Austria, Europe. 
Dealers inquiries welcome. 
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FIXED ASSETS SYSTEM 
A complete solution .. Includes all. the forms, 
procedures and programs necessary to give 
management full control over the asset re
porting function. Features: 

• Easy to Use Menu Orientation . 
• Book and Tax Depreciation 
• Interface to General Ledger 
• Audit Reporting 
• Dis'posal Reporting 
• Property Tax Reporting 
• Asset Movement Reporting 
• Depreciation Forecasting 
• Acquisition Reporting 
• Multi-Division/Company Reporting 
• For DEC PDP-11 's Using RSTS/E 

~ lye; () rn R services, Inc. 
P.o. Box 160 

Plymouth, Indiana 46563 
(219) 935-5'21 
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ATTENTION SHARED DASD 
AND SHARED TAPE USERS 
... YOU NEED SDSI/STAM 

SOSI 
Shared Dataset 

Integrity 

• SOSI protects data integrity by • SOSI eliminates RESERVE 
~~~~~~n?roa~a~n~l~i~~~c~pLe~.t LOCK·OUIS. 

• SOSI provides operator and 
ISO users information about 
dataset conflict conditions. 

• SOSI requires no s~stem or 
~~~ri~!ra~r:in n:::i~iu\;~tiOns 

SIAM 
Shared Tape 

AllocatIOn Manager 

• SIAM automates the sharing of 

~~r:w~~~ ~1~:C~t~~~i~:~i:~~;S to 
be made faster and reducing 
the possibility of human 
errors . 

• SIAM makes more efficient 
use of tape pools thus allowing 

you 10 reduce tape drive 
requirements. 

• SIAM provides global operator 
commands and control. 

• SIAM eliminates JOB re·runs 
due to multiple tape drive 
allocation errors . 

• SIAM requires no system or 
~~~ri~~ra~r:in m~i~~it;~tions 

ttr DUQUESnE 
.~ 5YSTEmSJnC 

ls'_bllshea 
'910 

TWO ALLEGHENY eTR. 
PITTSBURGH, PA 15212 

PHONE 412-323-2600 
TELEX 902 803 
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C beyond assembly language 

C with . 
compilers and cross compilers 

for minis and micros. 

Now, do your development in a high level 
structured language. 

• Can be provided to produce code for the Host 
processor or cross compile to a different target 
processor. . 

• Produces assembly language, of the target processor, 
with C source statements intermixed. 

• UNIX' compatible. 
• Implements the full C language as described in "The C 

Programming Language" by Kernigan and Ritchie. 

You receive the compiler, with complete installafion and 
operating instructions, and the C source for many standard . 
library functions. 

Compilers for many processor types are ~eady, now. 

Includes free updates for 1 year. 

'UNIX is a trademark of Bel/laboratories. 

TELECON SYSTEMS 
90 E. Gish Road. Suite 25 

San Jose. CA 95112 

408-275-1659 . 
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PERSONAL 
COMPUTER SOFTWARE 

for . 
EXECUTiVES"and':MANAGERS 

• Name/Address/Key Information 
• Personal Schedule 
• Corporate Schedule 
• Document Tracking 
• File Indexing Schema 
• Tickler File 

Functional, well engineered software in 
the Pascal programming language for 
Apple 11* and TRS-80 Model 11** com-
puters. . 

SOFTWARE CONSULTING SERVICES 
901 Whittier Drive, Allentown, Pa.18103 

(215) 797-9690 
ATT. Martha Cicholli 

·(TM) Apple Computer Co" "ITM) Tandy Corp. 
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INTRODUCING LEX-11 
WORD PROCESSING FOR THE 

VAX, LSI·11 and PDP·11 

Immediate availability on all DEC operat
ing sy~temsincluding VMS, RSTS/E, RSX-11M, 
RT-11 also under UNIX and TSX-PLUS. LEX-11 isa 
proven system with installations world wide. 
This easy to . use system is flexible and 
includes many features such as single key
stroke functions, menu driven, user definable 

· menus, calculator, forms, list proceSSing, 
: data, base management facil mes, electronic 
· mail'and spelling dictionary. Complete turn-
· key systems available. . 

EEC Systems 
286 Boston Post Road 
Wayland, MA 01778 
(617) 358-7781/2 
(617) 443-63i6 
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Dataware Software Translators 

·RPG·lo'COBOlY··. 
Converts RPG and RPG II programs to 
the industry standard ANS COBOL (DOS 
or OS). The translator achieves an 
extremely high percentage of automatic 
conversion (approaching 100%) of the 
source code. 

RPG to PLll 
Converts RPG and RPG II programs to 
an optimized PLl1 .(DOS or OS). The 
translator achieves an extremely high 
percentage of automatic conversion (ap
proaching 100%) of the source code. 

For more information, call or write today. 

The Conversion Software People 

B 
[Jal:aware, Inc. 

iI 2565 Elmwood Avenue 
Buffalo, New York 14217 

'. (716) 876-8722 • TELEX: 91519 
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RT-11, RSX-11 M, VMS 

MASS-11 

WORD 
PROCESSING 

FULL DOCUMENTATION 
AND SUPPORT 

COMPLETE SOFTWARE 
PACKAGES 

call or write: 

38 East 29th St. 
N.Y.C.', N.Y. 10016 

Phone: 212-683-9100 
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COBOL to COBOL 
One of the many successful Translators 
offered by Dataware is our COBOL 
Convertor, a table- driven conversion 
system designed to convert COBOL 
programs from one vendor or operating 
system to another. 
This convertor plus our other conversion 
tools meet the needs of a changing 
computer industry., 
Our conversion approach provides the 
major solution to management's conver
sion problems and facilitates the recovery 
of the initial capital investment in systems 
development. 

For more information, call or write today. 

The CQnverslon Software People 

B 
Dataware, Inc. 

t« 2565 Elmwood Avenue 
Buffalo, New York 14217 ' 
(716) 876-8722 • TELEX: 91519 
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RSTS/E & RSX-IIM 
SOFTWARE PACKAGES 
KDSS multi-terminal key-to-disk data 
entry system 
TAM multi-terminal screen-handling faciHty 
for transaction-processing applications 
FSORT3 very fast record sort for 
RSTSIE 
SELECT convenient. very fast extraction 
of records that meet user-specified criteria 
(RSTS/E only) 
BSC/DV a DV11 handler for most 
bisynchronous protocols (RSTS/E only) 
COLINK links two RSTS/E systems 
using DMC11s 
DIALUP uses an asynchronous terminal 
line to link a local RSTS/E system to a remote 
computer system 

Evans Griffiths & Hart, Inc. 
55 Waltham Street 

'Lexington. Massachusetts 02173 
(617) 861-0670 
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DEC RSTS 
APPLICATION 
SOFTWARE 

ICP MILLION OOLLAR AWARDED 

DEC GOLD STAR RATED 

ACCOUNTING SYSTEMS: 

• ACCOUNTS RECEIVABLE 

• ACCOUNTS PAYASLE 

• PAYROLL 

• GENERAL LEDGER/FINANCIAL 
MANAGEMENT 

BUSINESS CONTROL'SYSTEMS: 

• OROER PROCESSING/BILLING 

• iNVENTORY CONTROL ' 

• SALES ANALYSIS 

, ilmcar computer carp. 
1900 Planhld. Dr:. Loull.llie. KY 40299 - 502/491-9820 

Re910nal Offices - Atlanta. GA/San Jos •• CA 
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The Effective Solution for 

DETAILED JOB COSTING 

J.A.MJ.S.' 
(Job Cost & Management Information System) 
Integrates: 

• Job Cost 
• Payroll 
• Accounts Receivable 
• AccountsPayablel 

Purchase Orders 
• General Ledger 
• Inventory larder Entry 
• Fixed Assets 

$t:)~ S-Cubed Business Systems 
Box 1620, La Jolla, CA 92038 

, . ' PH: (714) 755-7237; 453-0060 
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DP MARKETPLACE 

COMPUTER 
ECONOMIC$ 
--REPORT . 
The financial advisor of DP users 

The source of financial information ' 
in data processing: 

• Price/Performance Charts • Residual 
Value Forecasts. Methods to Increase 
Productivity • New Products Forecast 

• Analyses of New Product 
Announcements • Used Equipment Prices 

• Lease versus Purchase Analyses 
For your complimentary copy, ' 
use reader card orwrite: 
COMPUTER ECONOMICS 
Dept. D, 150 Fifth Avenue, 
New York, NY 10011 
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PERSONAL COMPUTING, 

TRS-80® DISCOUN1; 

'II 
---- - ---;-

I !~I§ li~ ;_ '_lm~\ 
-====-
1-800-841-0866 TOLL F,RIE 

MICRO MANAGEMENT 
SYSTEMS'INC. 

DEPT. No.1 7 
Downtown ,Plaza ,Shopping Center 

IISC Second Ave. S.W. 
Coiro. Georgia 3172B 

912·377·7120 Go. Phone No. 

Write For Free Catalog 
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CHESS PROGRAMS 
available from 

COMPUTER GAME PROGRAMS 

L"EXCENTRIQUE for IBM 360/370 computers 
($100 US) 

OSTRICH81 for Data General computers 
($60 US) 

Both programs participated in the Third World 
Computer Chess Championship in 1980. L'EX
CENTRIQUE finished in a tie for fourth place with 
a 2030 perfonnance rating. 

For more information, to order, or to see whether we can 
help you with your program development, please write 
to CGP, 4874 Westmount Avenue, Westmount, Quebec, 

, Canada, H3Y lYl. (Tele: 514-486-4263) 

P.S. See if you can find twenty-eight mating moves for 
White in the position shown above 
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.------------1 
I Why your I 
; competitors are I 
I attending I 
I Datamation ! 

Seminars I 
1 

Reason #1 

7. 
Hard-hitting 
"This program has been 
an eye-opener. 
Uoyd McJunkin. District 
Engineer AT&'T Long 
Lines 

.. -----------J • 1 
!Want to learn I 
,more? ! 
I Send this coupon. or call Joan I 
I Merrick. the Datamation I 
I Institute for Information 

Management 81' Technology. I 
1850 Boylston Street. Suite 415. I 
I Chestnut Hill. Massachusetts I 

02167. Tel. (617) 738-5020 

I
I Please rush detailed information I 

about the following as it becomes 1 
; available: , '. I 

I D The schedule of 38 public 1 
seminars on Information 1 

I Management 8? Technology at, I 
I convenient locations in 13 major 
I cities. - By far the most , 

I 
comprehensive curriculum in I 
the country. 'D In-house presentations 

I tailored to my organization and 
I schedule. and the significant 
I cost savings they can provide. 

D Datamation's National 
'Conferences and Spotlight 
I Briefings for 1981-82. , 
I Name 

I Title 
ICompany - ______ _ 

ICity 

,State Zip 

I Telephone 
I ______ -----~ 
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BUY, SELL, LEASE 

A1100rra 
GOVERNMENT SERVICES 

TENDER 
Sale of 

Government 
Assets 

SEALED TENDERS WILL BE 
RECEIVED UNTIL 9:00 A.M., MST 

DEC 1,1981 
FOR THE PURCHASE OF THE 
FOLLOWING: 

SALE 
81p·185 
DEC PDp·11/70 SYSTEM 
512 KB Mos Memory 
1 • Disk Drive Controller 
1 • TE16·Tape Drive & Controller 
1 • DH11·AE With DM1·BB Modem Control 
1 • FP11·Floating Point Processor 
1 - H960-CF Cabinet with BA 11-KE Expansion 
Box 
7 - VT52-AE Video Terminals, and 
RSTS/E VER. 7 with Basic Plus 11 & RMS/11 K 

For sale by tender. For viewing appointment and 
complete information, please contact Mr. Rick To
veil, Manager Petroleum Marketing Commission, 
telephone (403) 262-8808, Calgary, Alberta, Can
ada. 

ALBERTA GOVERNMENT SERVICES 
Surplus Sales Branch 
12115 Fort Road 
Edmonton, Alberta 
T584H2 
Telephone (403) 427-3482 

BID FORMS AND FURTHER 
INFORMATION MAY BE OBTAINED 
FROM "THE ABOVE ADDRESS". THE 
HIGHEST OR ANY TENDER NOT 
NECESSARILY ACCEPTED 
J.T. Kyle 
DEPUTY MINISTER 
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WHEN YOU NEED 

DEC ... ---TERMINALS -
• LA34 • LA120 

• VT-100 • VT-103 
INTERFACES MODEMSDULES 

PERIPHERALS. LSI/11 MO 

PDP11/03 • PDP11/23 
. SYSTEMS 

t m Software Packages 
, St ndard & Cus 0 . 

a Word Processing 

Q OlllBDll1 
CORPORATION 

(201) 231-9400 
197 Meister Ave. somerville. NJ 088-'6 

. TELEX: 833184 
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SYSTEMS 
\ & 

COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-468-2384 
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DG DEC 
Phil Thomas· 

305/272-2339 
Bryan Eustace 
305/272-2338 

Jennifer Eustace 
TELEX 807-219 

BUY -SELL- TRADE - LEASE 
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JOB MARKETPLACE 

SYSTEM 
PROGRAMMER 
Los Alamos National Laboratory is 

seeking a System Progrcimmer desiring a 
challenging career opportunity.Responsi
bilities involve working as a team mem
ber in one or more of the following areas: 
design, implement,and maintain the 
Common File System application pro
grams, support the IBM MVS operating 
system and the IBM 3850 Mass Storage 
System. 

B. S. degree in computer science or 
closely related technical field and/or 
demonstrated equivalent professional lev
el experience in computer system pro
gramming requiTed. Experience in one or 
more of the. following areas highly desir
able: structural language programming, 
MVS operating system, and mM 3850 
Mass Storage System. 

The laboratory is a multi-faceted na
tional R&D organization operated by the 
University of California for the Depart
ment of Energy. We provide excellent 
working conditions and benefits includ
ing 24 days' annual vacation. Located in 
the forested mountains of northern New 
Mexico, we offer an ideal Setting for liv
ing, working, and recreation. Surround
ed ·by spectacular natural beauty, you can 
enjoy a pollution-free environment; cas
ual, uncrowded living; aD outstanding 
school system; and low taxes. 

Send resume, in confidence, to: 
Charles Mikkelson 
DIV81-CN 
Los AlamOs Natio·nal Laboratory 
Los Alamos, New Mexico 87545 

Los Alamos 
Los Alamos National Laboratory 
LosAlamos,New Mexico 87545 

All Affirmativo Attion/Equai Opport ... ity Employor. 
-. Minorities. Hlndiclppod, one! VII_ • .,. UI'JOd to 1«Jty. 

u.s. Citi_lhip Roquirod. 
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PROGRAMMERS· 
ANALYSTS 

Need two experienced direct 
mail oriented programmers. 
I n house 2370-155 and trad
ing up. EDOS system: three 
years minimum experience, 
A-1 references required, 
strictly ·confidential.Dalias 
area. 

Send Resume To: 
Bill Copus 

P.O. Box 2407 
Richardson, Texas 75080 
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EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 
National Openings With Client Companies 
and Through Affiliated Agencies 
Scientific and commercial applications • Software 
development and systems programming • Telecommuni· 
cations • Control Systems • Computer engineering • 
Computer marketing and support 

Our client companies pay all our fees. We guide; 
you decide. Write or call: 

RSVP SERVICES, Dept. M 
Suite 700, One Cherry Hill 
Cherry Hill, New Jersey 08002 
(609) 667-4488 

Suite 230, Dublin Hall 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 629-0595 

RSVP SERVICES 
Employment Agents for Computer Professionals 
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Professional Data ProceSSing 
Placement 

Specializing In 

Positions Available 
Nationally & Internationally 

All Replies Confidential 

For Information Call: 

1-800-238-6885 
(I n TN· 901-372-8356) 
Or Send Resume To: 

.... P.O. Box 28827 • Memphis, TN 38128 

••• WILKINSON & 
.... ,ASSOCIATES, INC. 
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The 6th· annual comprehensive analysis ·of . 
EDPusers' present equipment status, puying 
plans and attitudes toward t~e market has 
just been completed. This up-to-date report 
is essential data for industry analysts, plan
ningand marketing executives as well as 
computer users. 

. This 300 + page report is $750 plus post
age and handling. $700 postage paid, if pay
ment is enclosed with the order. $350 for 
each additional copy. , 

For more information call Shirley Stirling or 
Kathy Murray, 800-223-0743. . 

Technical Pubhshlng . 
DB ~~~~rttlCorporallOO 

MOVE 
THE 

GOODS. 

USETJlE 
DATAMATION 

MARKETPLACE 
ADVERTISING 

. SECTION 
CALL KATHY 
800·223·0743 
QA SHIRLEY 
800.223-Q746 



ADVERTISING OFFICES 
Sales Manager: John M. Gleason 
New York, NY 10103 
666 Fifth Ave. 
(212) 489-2579 

Eastern District Managers: 
John A. Bartlett, Francie Bolger 
New York, NY 10170 
420 Lexington Ave. 
(212) 682-7760 

New England District Mgr.: William J. McGuire 
Newton, MA 02159 ' 
181 Wells Ave. 
(617) 964-3730 

Mid-Atlantic District Mgr.: John A. Bartlett 
Plymouth Meeting, PA 19462 
Plymouth Plaza, Suite 201 
(215) 825-4410 

Southern District Mgr.: Warren A. Tibbetts 
West Palm Beach, FL 33406 
7621 West Lake Dr., Lake Clark Shores 
(305) 964-6298 

Midwest District Mgr.: Joseph P. Gleason 
Chicago, IL 60601 
3 Illinois Center Building, 303 East Wacker Dr. 
(312) 938-2926 

Western District Managers: 
Alan Bolte, Jr., William M. Wilshire 
Los Angeles, CA 90035 
1801 S. La Cienega Blvd. 
(213) 559-5111 

James E. Filiatrault 
Mountain View, CA 94043 
2680 Bayshore Frontage Rd., Suite 401 
(415) 965-8222 

U.K., Scandinavia, Benelux 
Tulio Giacomazzi, Martin Sutcliffe 
Technical Publishing Co. 
130 Jermyn Street, London, SW1 4UJ, England 
Tel: 01-839-3916, Telex: 914911 

Germany, Austria 
INTER MEDIA Partners Gmbh 
Ludwig-Uhland-Strasse 7 
828 Ennepetal, West Germany 
Tel: 0233-76008/9, Telex: 8592207 

France, Spain: Gerard Lasfargues 
32 rue Desbordes Val more 
750 16 Paris, France 
Tel: (1) 504 97 94 

Italy: Luigi Rancati 
Milano San Felice Torre 7 
20090 Segrate, Milano, Italy 
Tel: 2-7531445, Telex: 311010 

Switzerland: Andre Lehmann 
ALAS AG, CH-6344 
MeiershappellLU 
Tel: (042) 64 2350 

Japan: Shigeru Kobayashi 
Japan Advertising Communications, Inc. 
New Ginza Building, 3-13 Ginza 7-chrome 
Chuo-ku, Tokyo 104, Japan 
Tel: (03) 571-8748 

Israel: Igal Elan 
Daphna Str. 24, Tel-Aviv 
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James B. Tafel, Chairman 

John K. Abely, President 

Robert L. Dickson, Exec Vice President 

John R. Emery, Senior Vice President 

Calverd F. Jacobson, Vice President-Finance 

Walter M. Harrington, Vice President and Controller 

1echnlcal pubhshlng 
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Programmer 
Analysts 

Overseas Assignments 
in Saudi. Arabia 

Bechtel, a world leader in the engineering and con
struction industry, presently· is in need of pro
grammer analysts to develop and implement new 
computer systems for the Jubail Industrial City 
now under construction in Saudi Arabia. 

Candidates should have strong COBOL ex
perience with exposure to online systems and 
COPASYL data bases. Candidates with the ability 
to speak Arabic will be given preference. Both 
single and family status positions are available. 

REQ(JIREMENTS: 

-Seven to ten years' related experience. 
-Undergraduate Degree in Computer Science, 

Math, Engineering or other business and 
technical fields. 

This opportunity offers: 

• Excellent Salaries 
• Overseas (JpUfts 
• Liberal Vacations 
• Free Accommodations 
• Comfortable Housing 
• Living Allowances 

J~in this exciting, growing project NOW. 

To apply, please send your resume to: 

Pat Mabutas 
Bechtel 
Employment Dept. 15-27C-81 
P.O. Box 3965 
San Francisco, CA 94119 

", .......... : .......... : ... : .... : ... :: ... . 
:;:;:;:;:;:;:;:;:::;:;:;::::::;::::::::::::::::::::::;:;:;:;:;:;::::::::;t:;::::::::::::::::::::::::::::::::::::::::;:;:::::::::::::::::;:;:::::::::::::;:;:::::::::::::::;:;:;:;:;:::::::::::::::::::::::::::::;:::::;:;:;:;:;:;:::::::::::::::;:::::::::::::::;::::::: 

Bechtel and People. We Grow Together. 
An Affirmative Action. Equal Opportunity Employer. 
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GET WITH THE 
NEW SPACE PROGRAM .•• 

Until now, the space program has not been par
ticularly attractive for DP Professionals. After all, 
short term assignments writing programs you would 
never see utilized is not the most rewarding work im
aginable. But Martin Marietta has changed all. that. 
As NASA's designated contractor for the long-term 
Space Shuttle External Tank Program, we've got 
enough work to keep us busy through the year 2000. 
And because we actually manufacture the external 
tank, you'll get to see the actual results of your efforts. 

Immediate opportunities exist for individ
uals experienced in: 

- Business Systems 
-Scientific Systems 

- U nivac/HP Applications 
- Process Control 
-Data Base Management Systems 
-Network Controller 
-MRP's 
-Operations Research 

We offer competitive starting salaries and paid com
pany benefits. These opportunities exist at our 
Michoud Assembly Facility located in suburban East 
New Orleans. 

Qualified candidates interested in learning more 
about these opportunities at Martin Marietta should 
forward resumes, including salary history to: Martin 
Marietta Aerospace, Denver Glazier, DAT-l!. P.O. 
Box 29304, New Orleans, Louisiana 70189. We are 
an equal opportunity employer, m/£. 

IWARTIItI lWARIET'TA 
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Development Team 

The advanced development department of Three Rivers 
Computer is a small, fast paced team formed to develop 
second generation scientific personal computer systems 
building upon the success of Three Rivers' PERC product 
line. 

We are searching for SENIOR COMPUTER ARCHITECTS 
and ENGiNEERS, both Hardware and Software, who have 
interests in microprogram mabie CPU's, computer graph
ics, artificial intelligence, local networking and office auto
mation as well as custom and semi-custom LSI design, 
CAD tools development, operating systems and program
ming environments. 

Three Rivers can offer you an outstanding opportunity to 
have a major influence in an innovative product develop
ment cycle. Competitive salaries, excellent benefits and a 
pleasant working environment are only a part of the pack
age we can offer you. 

If you have an M.S., a Ph.D andlor equivalent experi
ence, please send resume with salary history, or call: 
(412) 621-6250. 

Three 
Rivers 
Computer 

Personnel Department 
720 Gross Street 
Pittsburgh, PA 15224 

Three Rivers Computer is an Equal Opportunity Employer 
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An exchange of readers' ideas and experiences. Your contributions are invited. 

THE SERVANT'S 
DILEMMA 
Mr. J. (Jack) Murphy, president of the First National Bank of 
Oceanview (FNBO), is a most compulsive person. Every morning 
his longtime loyal servant, Mr. Finn, serves him breakfast at exactly 
7:25 a.m. On the right side of the table he puts the morning paper, 
the Ocean view Gazette. Marked on it are the weather forecast for 
the day and the daily installment of "How Kansas Was Won." 

When this history series first appeared in the Gazette, Mr. 
Murphy conducted some experiments and found out that he needed 
111/z minutes to read both the daily story and the weather. There
fore, he decided to allocate that amount of time for reading the 
Gazette every morning. 

His scheme turned out to be almost perfect. 
Unfortunately, business kept Mr. Murphy out of town one 

morning, and Mr. Finn, knowing how compUlsive his master was, 
never bothered discussing with him the consequence of this inter
ruption to the otherwise perfect schedule. He kept the paper of that 
day on his desk, and every day thereafter. he continued to serve the 
previous day's paper. Mr. Murphy thus kept up with the intricate 
thread of the story but fell a bit behind on the weather forecasts. 

After Mr; Murphy had sweated wearing his fur coat on hot 
days and .been drenched wearing his summer outfit on rainy days, 
Mr. Finn began to suspect that his newspaper handling strategy was 
not all it could be. 

As FNBO got more successful, Mr. Murphy accumulated 
more and more out-of-town mornings. One can verify the total by 
counting the papers on Mr. Finn's desk. Nevertheless, Mr. Murphy 
never missed even the smallest detail about the life of the early 
Kansans, since all the papers were always presented to him in the 
right order. 

Mr. Finn now has an additional task: emergency runs to the 
bank to deliver an umbrella on the rainy days that catch Mr. Murphy 
by surprise. By now, with the growing number of overnight trips, 
there are more and more umbrella runs. Mr. Finn, not unintelligent, 
has the following dilemma: should he continue this buffering POli
cy, or should he discard all the old papers and catch up? Both 
strategies are far from perfect. The former would keep his umbrella 
runs frequent, but the latter would cause a discontinuity in Mr. 
Murphy's readings about his heritage, for which Mr. Finn may lose 
his job. 

This dilemma is not simple, and Mr. Finn spends many 
sleepless nights considering it. Lately, he even considered the 
decoupling of the problem by clipping the weather forecasts and the 
story from the paper, and discarding all the old clippings of the 
weather forecast while holding to the present buffering policy for 
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the daily installments of the story. This would permit Mr. Murphy 
to maintain the thread of the story while also allowing him to catch 
up with the weather reports. 

This solution, having two separate disciplines of flow con
trol in the same household, seems too radical a change. 

What is a faithful servant to do? 
-Danny Cohen 

Marina del Rey, California 
This article appeared in 1980 in the ACM' s Computer Communica
tion Review and was presented by Mr. Cohen at the third annual 
Colloquium of Unchartered Banks. 

THE KINGDOM 
OF INFORMANIA 
Many centuries ago, on the southern coast of the Mediterranean lay 
a marvelous kingdom called Informania. On one side, the kingdom 
was bordered by the Oligarchy of Costa Data, and on the other, by 
the Matriarchy of Misfiguria. Informania was culturally superior to 
its neighbors. The kingdom was on the leading edge of its own 
acronym technology; it had invented the automation of information, 
and had even begun to pioneer in euphemismology, unheard of in 
those days. 

The King of Informania had appointed a select group of 
automation experts to assist him in the collection of knowledge and 
wisdom. These experts were ordained Lords of the Ivory Tower, or 
LITs, to use the acronym.ofthe day. So that the LITS could discharge 
their duties and accomplish the King's intentions without interfer
ence or interruption, this collection of knowledge and wisdom was 
concealed by the cleverest euphemism that euphemismology con
tained: GOODSTUFF. 

One year, the LITS decided in a closed meeting that a modern 
system of devices was needed to produce more and. better GOOD
STUFF. To conceal the purpose and utilization of these devices, the 
project was called Bountiful Accumulator of GOODSTUFF, or BAG for 
short. The LITS regarded this concealing of a euphemism behind an 
acronym as a master stroke. Next, the LITS ordered that a large BAG 
be acquired. This BAG had to be of a certain size, color, shape, cost, 
and capacity. Only general specifications were given so that all 
BAGmakers could contend equally. 

The procedure for BAG acquisition was extremely well de
veloped and complex; few understood it. Even the panels and 
groups appointed by the LITS were astonished sometimes to see what 
came out at the end of the process. As one wag put it, "It's like 
dropping meat in a sausage grinder and having an oboe come out! " 
Even the King was seen scratching his head one day as he visited the 
BAG facility. 
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The LITS appointed a number of User Requirements 

Knights, or URKS, whose function it was to develop the basic 
principles and philosophy for the BAG. The URKS were backstopped' 
by a BAG Upfront Group, or BUG, whose job it was to translate 
principles and philosophy into a formal Rococo Formulation of 
Postulates, or RFP. (Notice another Informanic subtlety: the acro
nym BUG conceals the acronym BAG. Anyone not in the know would 
expect the opposite. 

The RFP was issued to all major BAGmakers, and in due time 
their postulate answers were received. To digest and evaluate these 
answers, a series of panels was convened by the LITS: 

The Programming Instruction Panel, or PIP; 
The BAG Operations Panel, or BOP; 
The Software Operations Panel, or SOP; and 
The Mainframe Operations Panel or MOP. 
The evaluation process was long, laborious, and argumenta

tive. Frequently, loud angry voices were raised in debate, shouting, 
"That's the way the MOP SOPs!" or "I can't help it if the PIP doesn't 
satisfy the BOP! " 

While the MOP, SOP, PIP, and BOP were conducting the techni
cal reviews, the costs were under separate and independent scrutiny 
by the Panel for Underwriting BAG Expense, or PUBE. 

Finally, all the panels completed their studies, effected 
coordination, and presented results to the Executive Management 
Unit, or EMU. It turned out that only one particular BAG was to be had 
at modest cost and operational sufficiency. However, all work had 
been done so expertly by the MOP, SOP, PIP, BOP, and PUBE that the 
EMU approved, the BS Board (BAG Selection Board) approved, and 
the King approved. An order was placed. 

When the new BAG was delivered to the Kingdom of Infor
mania, it was accepted by the LITS but not without misgivings by 
most of the people; they did not know about the secret meetings or 
the boards, panels, and groups. Furthermore, they had been led to 

l . ~- I \. ~ • 

believe that they would probably get an oblong blue BAG, not a 
square gray one. The BAG the people wanted was 3033 x 370, 
whereas the BAG they got was size 1100 x 1108. A few people even 
insisted that to be usable the BAG size had to be as large as 1401 x 
7070. 

The people were finally told by the King (through the LITS) 
to cease their grumbling, that they did not know what was good for 
them, and th~t further dissension would be punished. Public grum
bling ended, but the people continued to complain in private. The 
new BAG was installed and acceptance testin& began. 

In the beginning, as ordered, all the people brought their 
ideas, valuables, and other items, and reluctan'tly threw them into 
the new BAG according to custom, while they grumbled, albeit more 
softly. To their surprise, the new BAG held every item they threw in, 
large and small. Word slowly spread among the people that the new 
BAG was bottomless. They rejoiced and stopped grumbling because 
GOODSTUFF came out of the BAG in a torrent. 

When the LITS heard this, they also rejoiced, but privately 
and with some relief, for they had told the people to throw in their 
items, and to expect GOODSTUFF to corrie out in great quantities. 
"Bring more items!" they shouted from the very top of the Ivory 
Tower. And the people heard, and brought more and more items to 
pour into the new bottomless BAG. And GOODSTUFF literally poured 
out. The King, the Lords, and all of the people were happy. 

Years passed. 
One day a man peered into the BAG (after throwing in several 

ideas and valuables) and exclaimed, "The BAG is filling up!" The 
other people standing in line laughed at him and ridiculed him until 
he was forced to move to another land. It was rumored he wound up 
as a sage in his new country of Nodatamania, somewhat to the west 
ofinformania. But the rest ofthe people gleefully threw more ideas 
and valuables into the now famous bottomless BAG. But there was a 
slightly sour note-the GOODSTUFF was not as abundant as before. 

1----------------------------1 . The BAGmaker and the LITS pooh-poohed this and cried, "Bring 

SEEKING A CHALLENGE? 
COMPUTER SCIENTISTS & 
ELECTRONIC ENGINEERS -

The NAVAL SURFACE WEAPONS CENTER is in the process of 
developing an Integrated Computer Center that will include: 

• LARGE-SCALE MAINFRAMES 
(CDC 176, CRA Y 1, H EP class) 

• MINICOMPUTER FRONTENDS 
(e.g., PRIME 550-11, VAX 11/780 

eMICROPROCESSER WORKSTATIONS 
(e.g., ONYX 8002 w/UNIX OIS) 

all integrated into a heterogeneous Center-wide network. 

EXPERTISE: Need experienced & recent college 
graduates in Computer Science and Electronic 
Engineering in the areas of: 
• Systems Programming (micro, mini, mainframe) 
• Computer Systems Networking and Integration 
• Office Automation and Word Processing 
• System Performance Monitoring/Evaluation 

DESCRIPTION: Career positions in the Fed. Civil Service 
• U. S. Citizens only 
• Salary up to $35,000. (Commensurate with exper.) 
• Liberal educational benefits 
• Rural (Dahlgren,VA) or Urban .(Silver Spring,MD) 

Send Personal Resume to: . 
NAVAL SURFACE WEAPONS CENTER 

Attn. Code K30 • Dahlgren, VA 22448. (703) 663-83'01 
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more items!" But some of the people were complaining again. 
Several more years passed. Finally, the BAG was indeed full, 

if not overfull. But the people believed the LITS and threw even more 
ideas, valuables, and other items into the fabulous bottomless BAG. 
Now the GOODSTUFF had slowed to a trickle, and the people grum
bled all the time. 

Then one gloomy day, the sides of the BAG burst open, and 
stored ideas, valuables, and everything else spilled out over the 
entire countryside. The flood knocked over people, inundated stor
age places, overturned monumental databases and systems (thUS 
upsetting the architectural development of Informania for years), 
and deposited flotsam and other debris up to the very base of the 
Ivory Tower itself. In fact, it is said that the event left some mark at a 
high level of the tower. Of course, the GOODSTUFF stopped coming. 
Pandemonium broke out. Dogs barked, donkeys brayed, strong 
men fainted, and a camel.gave birth to a dromedary. 

Then the LITS called a great and prestigious emergency 
meeting. A committee was formed, and it finally recommended that 
the BAG should be punished for breaking open and shutting off the 
GOODSTUFF, thereby making all the people, the LITS, and the King 
unhappy. Former members of the MOP, SOP, PIP, BOP, PUBE, and EMU 
were tracked down and executed. 

A great convocation was held, and it was decided that in 
order to salve their feelings all the people should take sticks or other 
weapons and soundly beat the broken BAG. They kept this up until 
there was nothing left of the former fabulous, bottomless square 
gray BAG. 

The people were exhausted. Dust finally settled over every
thing. The sky was gray. A storm was brewing. Night fell. Winter 
was near. The King died, and was buried. 

While all this was going on, the LITS in the Kingdom of 
Informania were holding a secret meeting. They had learned of a 
volcanic discovery by a foremost BAG maker . He had developed a 
Super Accumulator of Complete Knowledge, or SACK, to replace all 
known BAGS. 



Whisper Writer 1000 communicates via phone lines at 300 baud, TWX at 110 baUd, and Telex at a proprietary 11 0-baud/66-wpm rate. 

I The remarkable new 
Whisper Writer, from 3M. 
Data communications, TWX, and Telex. All in one 
compact machine, at an astonishingly low price. 

Make a modest investment in automatic answering feature. 
3M's new Whisper Writer Options include ,a carrying 
1000, and you'll be able to case with acoustic coupler and 
communicate with your own an automatic line selector that 
mainframe computer, a DDP lets you leave your Whisper 
network, or a time-sharing Writer connected to both a 
service. You'll also have the telephone and a TWX line. A 
ability to send and receive special version is available with 
messages by TWX, Telex, an RS-232 interface in place of 
phone lines, or electronic the standard modem for direct 
message center, along with hookup to a computer, external 
transmission to 3M's 9600 modem, or CRT terminal. 
Facsimile Transceiver. In short, When ordering any Whisper 
you'll be getting both a Writer, you can specify either a 
desktop communications 40-column or aD-column 
terminal and a portable DP printer. The unusually quiet 
terminal for less than the cost thermal printing mechanism 
of most single-purpose prints sharp, black-on-white 
machines. . characters at 40 cps, and is 

In its standard configuration, able to produce graphics 
the Whisper Writer comes with under the control of a 
an internal modem, telephone compatible computer. 
jack, and programmable 

Business Products Center 

Editing memory lets you 
prepare text off-line. 
Whisper Writer's four-page 
dynamic memory and editing 
features allow you to get 
messages and data letter
perfect before you dial. The 
result: lower phone, TWX, and 
Telex charges, along with less 
tying up of communications 
lines. 
Easy to learn, simple to use. 
The separate keyboard module 
in the Whisper Writer 1000 has 
a conventional typewriter 
layout. Additional function keys 
reduce the need for memoriz
ing special control codes. 
Also available as a low-cost 
RO teleprinter. 
Whisper Writer can be ordered 
without a keyboard as a 
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modem-equipped or RS-232-
compatible, 40-column or 
aD-column printer. To add a 
keyboard later, merely buy the 
separate module and plug it in. 
Reliability backed by 3M's 
national service network. 
Whisper Writer's dot-matrix 
printer has already dem
onstrated its durability in 
more than 55,000 home and 
small busines~ computer 
systems. Whenever 
maintenance is required, it's 
available from the same people 
who market and service 3M 
business products nationwide. 
Phone 800-328-1684 toll-free or 
mail the coupon for literature or a 
demonstration. (In Minnesota, call 
800-792-1 072.) 
--------------------------, 

Mail to: DTM 11/008 
3M Business Communication 
Products Division 
3M Center - Building 220-9W 
St. Paul, MN 55144 

o Please send me a brochure on 3M's new 
Whisper Writer 1000. 

o Call me to arrange a live demonstration. 

Name 
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Phone ( 

Company 

Address 

I City State ZIP 
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GE: TheSNAPSoiution 
The· right choice 

for alltheri htreasons 

The Right System 
Configuration 
General Electric data systems special
ists are proven systems integrators. We 
offer solutions to system and mission 
requirements with complete objectivity 
in hardware and software. Our system 
designs are based on a complete evalu
ation of current, commercially 
available ADPE and are backed by 
performance tests using GE developed 
simulation tools, benchmark demon
strations, and environmental testing. 

The Right Life Cycle 
Cost Concept 
Our systems managers are dedicated to 
long-term on-time, on-budget perfor
mance. And they're backed by General 
Electric's considerable technical and 
financial resources-your assurance 
of continued dedication to program 
goals. 

The Right Experience 
When it comes to hands-on know-how 
in the design and manufacture of 

GE provides the Army with low-cost, reliable 
mobile data processing facilities for its 
Decentralized Automated Service Support System 
(DAS3) program. DAS3 utilizes standard com
mercial computers and programming, ruggedized 
and environment ali zed to meet military needs 
for transportability. DAS3 units are operated and 
maintained by Army field personnel with minimal 
training. 

Our 122,000 square-foot facility in Valley Forge, 
P A, is dedicated to the design, engineering, 
manufactur'ing, and testing of integrated mobile 
data systems for the military. Automated design 
tools are used extensively for system engineering, 
including state-of-the-art Computer-Aided Design 
techniques employing dynamic simulation, 
emulation, and real-time monitoring, 

transportable modular computer 
systems, GE is an industry leader. 

Our record includes DAS3, a multi
year program for low-cost, mobile 
logistical computer systems for the 
Army, and PERSCO, a self-propelled 
data management system for the Air 
Force. We recently completed a 
demanding benchmark effort in design 
integration, operation, and test of a 
modular system for SNAP. 

The GE approach provides total life 
cycle coverage from system design and 
manufacturing, through training and 
documentation, and on to total 
Integrated Logistics Support. 

The Right Attitude 
GE program managers are committed 
to national defense objectives. They 
are backed by a general management 
involvement that calls for high visibil
ity and meticulous monitoring of all 
program milestones. 

For the right solution to the tactical 
data systems challenge, choose the 
right company for the right reasons. 

Space Systems Division, Valley Forge, PA 

@GE GENERAL _ ELECTRIC GE-1l2 
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At this meeting, the LITS were so impressed that they decid

ed a large SACK was needed to produce more and better GOODSTUFF 
and thus enhance and further their various activities and those of the 
new King. They appointed a committee to draw up some general 
requirements. . 

SOFTWARE 
PARTS 
NOSTALGIA 

-George L. Whalley 
Alexandria, Virginia 

'"' . . 'r"''' 
The ,idea that softwar~ should be built up from off-the-shelf parts is 
teceiving a grea~ deal of'attention in software's contemporary litera-
ture.. . , 

It iS"an extremely attractive idea for two reasons. First, the 
softw¥e builder c~n rt!duce both cost and schedule considerations 
be~auscl.l)rewritten·softwareis immediately available. Second, he 
can increa~e'software,q1Jality, since pretested software is generally 
ofhigheq:~liability than ti:eshly written software. Since cost/sched
ule and quality are'o.ften competitors in a difficult trade-off game, it 
is esWcially nice to find a methodology that enhances both. The 
h~tiQ~. of softwar~ parts, then, has a near-magic allure, especially in 
an eni~~ere'''prdductivity'' is the number one buzzword. 

" t-liereare two ironies here. One is that the software parts 
approach i~ a bottoinLup pne and thus conflicts with the top-qown 
approaches oftpe :70s. An even greater irony is that our field has 
not improved, . but 'inste~d has suffered a major regression in the 
software parts area during the past 25 years. , . 

Proba.blY 95% oftoday's software developer~ w~re not in 
the field iq.)he 1950s; .. and precisely for that reason, it is worth 
spending' smne time disc'ussi'ng that era. 
. , Whep w~ open'the door or'the 1950s' "Computing Labora
tory; " several things leap to our attention: crew cuts on the pro
gramming men, ~quffants on the programming women; the clatter 
of keypunch qtacpiries; the immensity of the computer room-all 
that 'square' footage 'for' a'computer that, by today's standards, is 
tr:uly tiriy. Let's !ook a little closer. There, on the desk of every 
programmer ... ,what's that manual? Noting that it says SHARE on 
the bindIng, we open it, study it, and a light slowly dawns. This is a 
softwar~ parts catalog, and every single programmer either has a 
copy or has access to one. 

"Where did this come from?" we ask a nearby young 
programmer. "(Interesting--:-every one of them is young, as you 
migh~ ha~e ,noticed;) 

:.' 1 "dh~ that's the SHARE manual," he answers, offhandedly. 
"SH~RE is 'our user group. We all contribute software routines to 
SHARE;' and we all use what has been contributed." 

"What about this page? It describes a uniform distribution 
random number generator. Where'd that come froin?" 

"Oh, that's from United Technologies. Fred Masner wrote 
it. In fact, he 'swritten a lot of SHARE stuff." 

'.'And what about this character string read routine?" 
• 'N' orthwestIndustries. B ill Clinger did it. His stuff is excel

lent, and it always works right. " 
Let's pause for a minute. It's important to realize a couple of 

things. First, in the '50s there was no academic computer science 
world worth speaking about. That development was still nearly a 
decade away. Programmers emerged from training in mathematics, 
business adrp.inistration, or even English. And that, in tum, meant 
th~re .was -almost no computer science literature: a little bit of 
CO'!1rmunlc(ltions of the ACM, but not much; a more universally 
av~lable !?ATAMATION; a doomed fledgling 'called Software Age. 

; , 

AT 
McDONNELL DOUGLAS ••. 

DATA SWITCH pilots 
the computer complex! 

Channel SWitching and control systems are critical to the 
computer complex. McDonnell Douglas chose Data 
Switch because critical situations demand state-of-the
art response. 

The Data Switch System 1000 has gained national 
recognition in the IBM user community as the state-of
the-art in unrestricted channel speed .switching. 

Only Data Switch System 1900 offers you these 
standard features: 

• 54 Matrix sizes-with 
lowest cost per crosspoint 

• Solid State semi-conductor 
switching at nano-second speeds 

• Continuous configuration display 

• 3 Redundant power systems 

• Multiple inter-active control consoles 

• Self-diagnostics 

• Field in~tallable upgrades 

If a channel s\yitching and control system is critical to the 
efficient performance of your computer complex, you 
should know more about the company that is the state
of-the-art ... Data Switch. 

-'iFrDATA .. 
~SWIT[H 
For more information call (203) 847-9800 

or write to 
Data Switch Corporation, 

444 Westport Avenue, Norwalk, Conn 06851 
TWX 710-468-3210 

CIRCLE 200 ON READER CARD 
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Convert 

translator. Automatically 
converts your System/3 
CCP RPG programs to 
standardized, modularized 
CICS/VS Command Level 
COBOL. 

There's more. It also con
verts all screen references 
to ClCS RECEIVE-MAP/ 
SEND/READ-NEXT/ 
WRITE/REWRITE instruc
tions. Generates complete 
routines for MAPFAIL. 
IOERR. END FILE, 
DUPKEY and others. And 
converts screen definition 
from DFF to BMS ... 
automatically adjusting for 
attribute byte differences 
between CCP and CICS, 
and producing either ClCS/ 
VS Version 1.4 or 15, plus 
printed diagnostics. 

This is one of many DASD 
tr3nslators now available
all proven and thoroughly 
documented. From the 
list shown here, select 
those you're interested in. 
Then send or call for more 
information. 

DASD can provide any level 
of conver;:>,on service, from 
simple per-Iine/per-program 
conversions through com
plete turnkey projects_ We're 
the conversion specialists. 

I I 

RPG/RPG II to COBOL 
CIRCLE 201 ON READER CARD 

NEAT /3 to COBOL 
CIRCLE 202 ON READER CARD 

DIBOL to COBOL 
CIRCLE 203 ON READER CARD 

COBOL to COBOL 
CIRCLE 204 ON READER CARD 

FORTRAN to 
FORTRAN 
CIRCLE 205 ON READER CARD 

DOS ALC to as ALe 
CIRCLE 206 ON READER CARD 

MAP to COBOL 
CIRCLE 207 ON READER CARD 

COBOL ISAM to 
COBOLVSAM 
CIRCLE 208 ON READER CARD 

Job Control Language 
Translators 
CIRCLE 209 ON READER CARD 

MAPGEN on-line CICS 
Productivity Aids 
CIRCLE 210 ON READER CARD 

CCP to CICS 
CIRCLE 211 ON READER CARD 

ODPl5[)"-
Member of the Cap Gemini Sogeti Group'" DASD Corporation 

PEOPLE/PRODUCTS/RESULTS Corporate Services Cente~ 
9045 North Deerwood Dnve 
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Dept. 236 
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READERS' FORUM 
As a route to software prestige, publishing was a limited outlet. 

Second, Vendor software hadn't been unbundled yet. In 
fact, it hadn't even been bundled. Computer hardware often came 
with no software at all. And that's where the user groups, like 
SHARE, came in. It was a group for the sharing of software which 
was not available anywhere else. 

Back to the '50s. The SHARE manual, a collection of soft
ware parts descriptions, begins to make a little more sense. Up 
front, here is a table of contents. Scanning down quickly, we can see 
a functional breakdown of software parts. Here's a section on 
"Input/Output, " another on "Character String Manipulation, I, 
another on "Mathematical Services," and many more. Let's flip 
back to the math section to see how an individual section is orga
nized. 

Again, we see a functional breakdown. There's a section on 
trigonometric routines, another on matrix manipulation, another on 
integration routines, still another on random number generation. 

Well, let's look even more closely. What's at the bottom of 
this whole parts taxonomy? 

This page looks typical. Here's a first paragraph describing 
the functions performed by the part. Then we have the author's 
name and corporate affiliation. Now there's a description of the 
input requirements and the output produced, and finally, a d • .scus
sion of restrictions and some miscellaneous notes. Usually there's 
one page per part. Sometimes, for the complex ones like 110, there 
are two or three. Occasionally, when it matters, the underlying 
algorithm is discussed. 

But always, near the top of the page, is the author's name 
and affiliation'. And always, near the bottom of the page, is a 
disclaimer~' 'This software has been tested, but it is not guaranteed I 

to be free from error" --or words to that effect. 
"Is this stuff any good?" we ask the nearby programmer, 

wondering about that disclaimer. 
"Yes, nearly always," he says. "In fact, if you read the 

code, you'll find it's usually-and I really hate to admit this-better 
than the best I can do. Most people don't contribute crumby stuff to 
SHARE-there's too much at stake. And we quickly spot the ones 
who do." " 

"Too much at stake." "Spot the ones who do." Another 
light is dawning. The building of software parts, in an era where 
there is little drive to "publish or perish, " is the route to software 
renown and prestige in the '50s. It's a highly individualized effort, 
the success route of the single contributor. And there 's an automatic 
screening out of the inept. 

Let's browse through the SHARE manual a little more. Sure 
enough, some names and affiliations recur about every fifth or tenth 
page. That's whyour programmer friend immediately remembered 
the names of Fred Masner and Bill Clinger, and United Technol~ 
ogies and Northwest Industries. 

Here's what we were doing right in the '50s: 
First, there was a thriving software parts technology. Every-

body expected to have prebuilt parts available to them. ' 
Second, there was an effective parts taxonomy and an effec

tive delivery document. If you wanted to find out what parts were 
available, you could easily do so. 

Third, there was pride in software authorship. Parts ap
peared in the shared domain because there was strong motivation to 
do 'it. 

Fourth, there was no stifling counterinfluence. Software 
was not available "free" or at low cost from the vendor; it was 
either shared or developed by individual users. ' 

Looked at in this light, the '50s are a wonderful model for 
the present. What an irony that where we are going is where we've 
already been. 

What went wrong?, I saw it happen, and it's a sad and 
frustrating story. As the '50s blurred into the '60s, it was apparent 
that software was increasingly more difficult to produce. I/O pack
ages might be SHAREd, but could an operating system? More and 
more, SHARE members (and other user groups) pressed the vendors 
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to deliver the software, and eventually they did. The sHARing of 
software atrophied. After all, couldn't Big Brother do it better and 
more reliably? SHARE meetings changed from a community of 
software users presenting and sharing solutions to a clamoring 
hoard of users shouting "Gimme" at the vendors. 

The SHARE manual fell into disuse, and finally vanished. In 
its place came a mile-long shelf of vendor literature. It emphasized 
the system, and often the use of tools within the system, but the 
notion of software parts-except for a few things like math librar
ies-simply disappeared. After all, a plethora of parts leaves a 
vendor open to a lot more user interaction and complaint. And can a 
vendor stamp that all-important disclaimer at the bottom of the 
writeup and legally get away with it? 

A couple of other things happened, too, although their 
combined effect on the software parts community was less signifi
cant. Computer science departments sprang up in universities 
across the land, and a theory of computer science gradually 

. emerged. The energies that had gone into producing better software 
parts now went into producing better software theories. Belady and 
Leavenworth said it best: " . . . software engineering is polarized 
around two subcultures-the speculators and the doers. The former 
invent but do not go beyond publishing novelty, hence never learn
ing about the idea's usefulness--or the lack of it. The latter, not 
funded for experimentation butJor efficient product development, 
must use proven, however antiquated, methods. Communication 
between them is sparse." 

We all appreciate the rise of software theory, but what we 
have forgotten is acknowledgment of the software doer. All too 
often the doer is the butt of negative published comments written by 
a speculator. 

The final strike against software parts was the emergence of 
the "egoless programmer" concept. Because ever-more-complex 
software required ever-more bodies to produce it, the notion of a 
team approach to software construction surfaced. And in those 
teams, human ego seemed to get in the way ofteam progress. That 
was true, of course. What was missed. in this concept, however, is 
that human ego is an essential drive which cannot be suppressed 
without bad side effects. Can you imagine, for example, an egoless 
manager? Or can you imagine an egoless theoretician, publishing 
articles in professional journals with no name and affiliation at
tached and with no feedback to academic heads of department? We 
are all powerfully motivated by our egos, and when they are denied 
the result is lethargic irresponsibility. 

This is precisely what went wrong with the old, true-sharing 
SHARE. A strong authority (the vendor) emerged and said, "We'll 
take over all this software tools and parts stuff; don't you worry your 
pretty little user programmer heads about it. " With no ego pull to 
contribute parts to a SHAREd library, the parts stopped coming. 

So what can be done to hasten the software parts era of the 
'80s? Learn from the '50s, of course. At your computing shop: 
• Create a parts taxonomy and the shell of a parts document. 
• Invite programmers to contribute generalized parts to the shell. 
• Establish some sort of reward system for parts contributors. 
• Distribute parts catalogs to all programmers. 
• Decide either to allow disclaimers on parts, with a low-cost' 'user 
beware" mode of operation, or to establish a centralized parts 
certifying organization, with a high cost but high reliability mode of 
operation. 

Gradually, within your computing shop-if not between 
computing shops-a thriving parts subculture will develop. Out of 
that subculture will come a collection of parts provided by the 
people most likely to understand what parts are needed-the appli
cations programmers. And out of thy reward system will come a 
collection of top programmers, their egos intact, who will have a 
new reason to feel proud of what they are doing, and visible rewards 
to show for it. 

We know it can happen, because it all happened before. 
-Robert L. Glass 

SeaHle, Washington 

AT 
CITIES 

SERVICE ... 

DATA SWITCH 
provides more systems mileage. 

Channel switching and control systems are critical 
to the computer complex. Cities Service chose 
Data Switch because critical situations demand 
state-of-the-art in unrestricted channel speed 
switching. 

The Data Switch System 1000 has gained national 
recognition in the IBM user community as the state 
of the art in unrestricted channel speed switching. 

Only Data Switch 1000 
offers you these standard features: 

o 54 Matrix sizes with 
lowest cost per crosspoint 

o Solid State semi-conductor 
switching at nano-second speeds 

o Continuous configuration display 

o 3 Redundant power systems 

o Multiple inter-active control consoles 

o Self - Diagnostics 

o Field installable upgrades 

If a channel switching and control system is critical 
to the efficient performance of your computer 
complex, you should know more about the company 
that is state-of· the-art ... Data Switch. 

IiFrDATA 
~5WIT[H 

For more information call (203) 847-9800 
or write to: 

Data Switch Corporation 
444 Westport Avenue, Norwalk, Conn. 06851 

1WX 710-468-3210 
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If you're in the dark about how to make your data entry 
system more efficient,·. TSI International has some eye-
opening news for you. ... 

About an on-line system called Key/Mastet:® 
Key/Master allows you to enter very clean data. Very 

fast. Because it reduces data entry to its simplest equation: 
entry at the source, directlyintoyour system~· 

And because Key/Master is easy.to use, non-technical 
people can design their own input furmats interactively
in . minutes. And enter data immediately, correcting 
errors on die spot. 

Key/Master also offers powerful editing functions, like 

National CSS 

range testing, table look ups, running totals, field balanc
ing and more. 

And Key/Master runs under CICS, using your existing 
on.;.line terminals. 

You can start using it the day you install it. And save 
money fight from the start. 

For more enlightening information about Key/Master, 
call (203) 853-2884 fur the location of our office nearest 
you. Or clip your business card to this ad and send it 
to TSI International at the address below. 

Hardworking software that's easy to use. 

TSI International 
System Products Division ...... acompanyof ' 

.... ThcDlinlliBradstreetcorporallon ~IRCLE 180 ON READER CARD 50 Washington St., Norwalk, CT 06854 
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