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The Associative 
rile Processor. 
Arp. 
A Special 
Purpose 
Hardware 
System for 
Retrieving 
Texfual 
Information. b:.. ............... ~ 

Full Text Retrieval. Finds relevant informatiQn in large free 
text files (typically 300 million characters or more) that 
match queries. 
Unrestricted Que·ries. Unrestricted query vocabulary 
with boolean AND, OR, NOT and proximity key word logiC. 

. Simple Configuration. AFp© runs on a PDP11 host mini­
computer and includes all ~ecessary user software. 
Real Time Data Input. New data may be input and searched 
as it is received, if necessary. 
Special Associative Hardware. The processing power is 
made possible by the special AXP© hardware effectively 
having the capability of 1200 cpu's. 
Affordable. Now you can afford full text retrieval costing 
only a few pennies per search. 
Available in Three Configurations. The AXPIOO attaches 
to an existing PDP11 computer; the AXP200 is self containe~ 
with a communication interface to a network or another host 
computer; the AXP300 is a turn key system including CRT 
terminals and a line printer. 

Application Areas Include: 

Military and Intelligence 
Law Enforcement 
Library Search 
Word Processing Support 
Abstract Search ' 
Title and Property Search 
Trial Transcripts 
Patent Search 
Litigation Support 

Technical Report Retrieval 
Generic Record Keeping 
Current Awareness Bulletin 
Laboratory Testi~g and Retrieval 

. Journal Abstracting and Control 
Pharmaceutical Literature Retrieval 
Product Bibliographies 

. Chemical Compound Retrieval 
Historical Records and Archives 

• 
Call (213) 887-9523 or write for a detailed brochure . 

Datafusion Corporation 
5115 Douglas Fir Road, Calabasas, California 5!1302 
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At Waterloo, Intel's 
FAST -3805 won. 
The FAST-380S saves the University of Waterloo 
thousands of dollars each month while it increases both 
user and system productivity. Waterloo's Associate 
Director-Systems, Romney White, explains how ... 
"Compared to any other DASD, the 
FAST-3805 in Native Mode* is the 
fastest thing going. It has a large 
enough capacity to satisfy the big­
gest users around, and it's a cost­
effective solution. In other words, 
the FAST-3805 is really an ideal 
paging device. 

"The FAST-3805 reduces paging 
overhead and increases paging 
capacity. It's an economical solu'­
tion for extending current CPU 
resources." 
Increases productivity 
"We discovered that our 4341 by 
itself supported only 25 active 

users. With the FAST-3805 we were 
able to double the number of active 
users at less than half the cost of a 
new processor. And those users 
got more consist~nt and faster re­
sponse times. 
"We found the FAST-3805 elimi­
nated page wait and the page wait 
that masquerades as I/O wait, as 
well as reduced device, controller 
and channel contention. The result 
was more users who are more 
satisfied." 

Fast paging saves dollars 
"On our 3031 we had a page wait 
of about three percent with two 

2305s. However, when we switched 
to a FAST-3805-which brought in 
pages about two and a half times 
faster than the 2305s-the page 
wait went to zero. In our situation, 
switching to the FAST-3805 saved 
us a couple of thousand dollars a 
month in system and people time. 
But a user who has a 3033 with a 
15 percent page wait could save 
$15,000 to $20,000 a month. 
"Not only did the FAST-3805 
take the place of two 2305s and a 
2835 controller at Waterloo, but it 
helped us avoid the purchas~ of 
another 2305/2835 system. With 
the FAST-3805's increased capac­
ity, we were able to stay within 
our budget ... and still meet the 
increased needs of our users. 

"Because we wanted to get the most 
out of our current system, we saw 
the FAST-3805 as a good invest­
ment. We looked at the available 
paging devices and determined 
that the FAST-3805, because of its 
micro-coding, offered the most 
flexi bi I ity. 
"The installation was a breeze. Ser­
vice has been good-and the unit 
is essentially self-diagnosing. The 
FAST-3805 is much more reliable 
than our previous disks. 
"In summary, Waterloo got more 
capacity, better performance and 
better reliability for less money with 
Intel's FAST-3805 semiconductoi' 
disk." 
If you are interested in learning how 
the FAST-3805 can unleash your 
system resources and increase 
your personnel and system produc­
tivity, contact Intel's Marketing Infor­
mation Office at 512/258-5171. Or 
clip and mail the coupon below. 

Name ___________ _ 

Company Name ________ _ 

Address __________ _ 

City/State/Zip _________ ~ 

Phone ('-------1. ________ _ 

Return to: Intel Marketing Information Office 
P.O. Box 9968, Austin, TX 78766 

Europe: Intel International, Commercial Systems 
Division, Rue du Moulin a Papier 51, Boite 1, B-1160 
Brussels, Belgium, 02/660-30-10, TXL 24814 
Canada: Intel Semiconductor of Canada, Ltd., 
Willowdale, Ontario 

nrR,fr ~ n(de~~v~rs 
uu u ~ sollUltoons 
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STC can help you realize greater productivity 
from your information processing system with 
products designed for maximum performance. 

Products such as the STC 4305 Solid State 
Disk. This high speed device improves paging 
rates and enhances total system throughput 
far beyond any other device available today. 

The STC 8000 Series disk family provides the 
industry's fastest response times. Innovative 
features such as dual port. multiple recording 
formats and media interchange switch offer 
you higher capacity. optimum performance and 
greater reliability. Our STC/Oocumation 3000 
Series impact printers with speeds beginning at 
1550 LPM are upgradable to 3000 LPM as your 
throughput requirements increase. 

STC tape products witb their proven relia­
bility make STC the world's largest supplier of 
high performance tape subsystems. 

We have solved throughput problems for 
some of America's most demanding users­
often at significant cost savings. To find out 
how STC can help you. call the STC sales office 
in your area. Or call us toll free at 1-800-525-
2940. Ext. 4063. Storage Technology Corpora­
tion. MO-3M. 2270 S. 88th Street. Louisville, 
CO 80027. 

We can help. 
STORAGE 
TECHNOLOGV 
CORPORATION 
Fulfilling the promise of technology. 
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D ataware can provide 
the software ,and 
"turnkey" services to 
meet your plans 
for the 80's 

(Any) COBOL to (Any) COBOL 
Circle 9 on Reader Card 

RPG/RPG II to COBOL 
Circle 10 on Reader Card 

AUTOCODERISPS to COBOL 
Circle 11 on Reader Card 

PL/1 to COBOL 
Circle 12 on Reader Card 

RPG/RPG II to PL/1 
Circle 13 on Reader Card 

EASYCODER/TRAN to COBOL 
Circle 14 on Reader Card 

BALI ALC to COBOL 
Circle 15 on Reader Card 

FORTRAN to FORTRAN 
Circle 16 on Reader Card 

Call or write today. 
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. Dat:aware, Inc. II 2565 Elmwood Avenue 
Buffalo, New York 14217 

8 DATAMATION 

Phone (716) 876-8722 
TELEX: 91519 

Twenty Years Ago/Ten Years Ago 

LOOKING 
BACK 

VOORHOEVE'S REBUTTAL 
March 1961: The January 1961 issue of 
DATAMATION included an article by Daniel 
D. McCracken, "The Human Side of Com­
puting," to which reader H.C. Voorhoeve 
responded in the March '61 "Letters to the 
Editor. " The reference Voorhoeve objected 
to was McCracken's statement that profes­
sional status for dp people would be impos­
sible to obtain' 'as long as anyone with ten 
dollars can join the ACM and proclaim him­
self a professional computer expert. " 
Voorhoeve signed his letter of complaint, 
"Proud Member of the ACM," and defend­
ed his position by saying his membership 
represented a form of dp education, not in­
stant professionalism. Nearly 18 years 
later, McCracken was elected president of 
the ACM; he completed his two-year term in 
1980. And now, it costs you $40 per year to 
proclaim your professionalism. 

FILLING THE GAPS WITH S/3 
March 1971: Early 1971 brought rumors 
centered around IBM and its impending 
introduction of a 64K version of the S/3, 
followed by another version with even more 
memory. The predictions said the 125 
would be scrapped, and the new S/3 ver­
sions "would bridge the gap all the way to 
the 370/135." IBM could then push users to 
the 370/135 line from 360125s and 30s, 

. thereby collecting more revenue. This 
push, along with some other changes, gave 
IBM the appearance of breaking its products 
into two "more manageable" families. But 
then, as DATAMATION noted, "How and 
when can you grow from an S/3 to a 370? Or 
do you just slap on communications gear 
and become part of a 'computer utility'?" 

"1971-The Year EDP Goes Multination­
al, " by Dr. Mirek J. Stevenson, president 
and founder of Quantum Science Corp., 
discussed the reasons for going multination­
al and why 1971 was a turning point for 
u. s. computer companies . planning on 

entering foreign markets. 
"The computer industry will be 

forced into the worldwide multinational 
direction partly because use of computers is 
all-pervasive," wrote Stevenson. To gain 
and maintain a fair share of the hardware 
and services market, companies would 
inevitably have to go multinational. Global 
operations and manufacturing-not just in­
creased exportation-would soon be neces­
sary. Stevenson claimed the '70s would be 
characterized by the multinational competi­
tion of large and middle-sized computer 
companies. He said, "By 1975. the non­
U.S. free-world market will have increased 
in size to 90% of the U. S. market and will 
still have a faster growth rate than the U.S. 
market. " 

Also, the Honeywell-GE merger had 
a great effect upon world computer mar­
kets. Together, these two companies creat­
ed a European marketing strength second 
only to IBM, forcing other large companies 
to take a more competitive stand in foreign 
markets in order to survive. 

Stevenson also noted that European 
and Japanese firms were becoming more 
important in world markets, and predicted 
that major European and Japanese compa­
nies would soon be moving at full force onto 
American turf via acquisitions, mergers, 
and consolidations. Conversely, once U.S. 
companies recovered from the necessary 
learning curve, they would settle more in 
foreign countries to manufacture the same 
goods at lower costs. 

Stevenson ended his article with an 
insightful paragraph on the new decade: "It 
was not long ago that 'Made in Japan' was a 
slur. Soon it may be closer to a compliment. 
Consumer companies have found that if you 
can't beat them, you may as well join them. 
Even U.S. automakers are doing so. The 
computer industry is facing its worldwide 
challenge today and aggressive multina­
tional posture is the road ahead. " 

-Deborah Sojka 
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Features 
Total Compatibility y:r Y' Y' 

Input Channels 4 to 8 4 to 60 4 to 240 

17 Input Speeds, 50 to 9600 bps ", ", ~ 

Composite Links Up to 12 Up to 12 

Composite Loopback ", ", ~ 

Channel Loopback ", ~ ~ 

Unbalanced Channel Speeds ", ", ~ 

EIA Controls (4 FDX/Channel) ", ", ~ 

Automatic Baud Rate Detection ", v ", 

Down Line Loading ", ~ ~ 

Flow Control ", ~ ,!,,;;.J' ~ 

Fly-Back Buffering ", ", ~ 

Channel Reconfiguration ", ~ ~ 

Line Utilization Indicator It" ~ v 
Buffer Overflow Control ", ", ~ 

Data Lost Message ", v ~ 

Link Down Message ", ", v 
Link Up Message It" v ~ 

Channel Test - Non-Interferring Validation v ", v 
Buffer Size (BYTES) 5.5 K 16 K 64 K 64 K 

Link Statistics Reporting v 
User Controlled Networking v 
User Controlled Switching v 
Port Contention v 
Automatic Rerouting v 
Event Log ~ 

Connection Statistics It" 

Network Supervisor Terminal v 
Enhanced Network Statistics 

©RIXON INC.;' 1981 3030 
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In this game, it's clearly no contest. The 
BTl 8000 32-bit multiprocessor system gives 
you the lead in the first inning, and keeps you 
there all the way. And, you can sign it up for 
30 percent less than competitive systems. 

Furthermore, the BTl 8000's hardware and 
software architecture will continue to make it 
atop performer, long after other systemshave 
been traded away. 

For example, starting with a basic system, 
BTl's exclusive Variable Resource Architecture 
lets you increase processing power by ten times, 
justby plugging in resource modules. You don't 
have torewrite systems or applications 
software either. 

Despite its "superstar" status, the BTl 
8000 is friendly to users and a real team player. 
A virtual machine environment, hierarchial,ac-

count structure and fail-soft architecture elimi­
nate any worries about security, control or 
downtime. 

As for reliability, BTl bats near 1000, 
thanks to service via remote diagnostics. BTl 
has been using this method for over 10 years, 
and currently supports over 3000 systems. 

These are just a few reasons why you 
should put the BTl 8000 in your starting line­
up. For a complete scouting report, contact your 
nearest BTl office. 

-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; Altanta,GA (404) 396·1630; Sunnyvale, CA (408) 733~1122. Sales Offices in major U.S. cities. 
In the United Kingdom: Birmingham (021)-477-3846 BTl is a registered trademark of BTl Computer Systems 
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. KEEP AN EYE ON 
THE ~BX SGE;NE 

THE MARCH IS ON 
AT CITIBANK 

NEW LEASING 
COMPANY SURrACES 

LOOK AHEAD " .. ". '. .' . ."... . 

Watch for stocks in North America's PBX' builders 
to go through the roof. Suddenly these three 
little l~tters are ail you h~ar. It seems that 
both Aindahl and Olive.tti are currently scouring 
North'America to buy a PBX company. (Oliyetti 
is part of cash-flushed French industrialist 
Saint-Gobain's attempts to diversify into the 
area.) 'In addition, the Swedish telecommunica­
t~onsgi~nt, L. M. Ericssontand its recently 
acquired subsidiary, ·Datasaab, hav~ joirted forces 
with the u.S. Atlanti~ic~f~~ld oil giant to 
mount a PBX/office automation thrust in America. 

Also, IBM is shortly expected to capitalize 
on its 37-so-P~X qevelopment in Europe by offering 
a mQd~rn AmeriCan version as a gateway into u.S. 
offices and into its "Eriterprise" systems and a 
"resculpted" SNA. The mighty mainframer has, 
alreadY: ~pplied to the· FCC for ~uthorization to 
ponnect its 1750 PBX switching system, preyiously 
6ffered only in Eurdpe, to the u.S. telephone 
network. 

And, 'even a big bank is getting into the act: 
Citibank is eXEected to announce an adv~~ed PBX. 

~ through an internal development operation that we 
hear will be spun off at year-end~ 

Citiban~'s march into computer services (see 
related story p. 46) has led it-into a major 
development effort with the same federal body 
that is currently. investigating the'ieg~lities 
pf otherm6ves outside" i~s traditional turf of 
banking. The talk is of a major federal funds 
transfer network being put together by a 20D-man 
Citibarik team down on Wall Street~ The tr~ns­
action ne~w6rk, believed to be based on Tandem 
hardware, would link, the Federal Reserve and the 
big banks in a major funds transfer ~etwork, 
insiders claim. It is' not known at this time 
whether'the network will be on a national scale, 
or irid~ed whether it will be greeted" by objec­
tions that Citibank is'adding common carrier 
status, t9 its other ambitions. 

A new company has peen formed in San Jose that 
touts its niche as "the ~irst high te6hnology~ 
based financial ~upport services company special­
~z1ng in leasing programs for relatively new 
manufacturers in advanced ~arkets."· Western 
Technology Investment~, Inc., headed by'f0rm~r 
Magnuson e~ecutive Ronald Swenson, hopes tq have 
ap edge over the traditional non-techno logy-based 
leasing cQmpanie~ by boasting an'indus,try-trained 
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·MORE ON X.25 

ONE FIRM'S PLANS 
FOR HIGH FLYING 

NEW STRATEGY FOR 
JAPANESE BANKS? 

14DATAMATION 

LOOK AHEAD 
staff and an industry-respected board of direc­
tors. Initial investors are said to include the 
likes of Dr. Gene Amdahl, founder of Amdahl Corp; 
his son Carl Amdahl, a founder of Magnuson; and 
Ray Williams, a founder of both Amdahl and Mag­
nuson. 

WTI plans to support "selected" manufacturers 
with complete lease programs, as well as advise 
them on the financial aspects of marketing. Its 
emphasis 'will be on newer manufacturers in state­
of-the-art markets such as robotics, office auto­
mation, and computers used for energy and health 
care applications. 

Sources tell us that Ma Bell may have already 
submitted its versio.n o.f the X.25 networking 
standard to the International Standards Organiza­
tion (ISO) for ratificatio.n. And 'if IBM'is 
indeed preparing'to offer the X.25 interface in 
its new Mirage/Mistral front-end pro.cessor devel­
opment (support is already o.ffered'for Series/I), 
as sources say, it shouldn't be too long before 
a market for X.25 begins to materialize in the 
United States. ' ' 

PolyMorphic Systems, Santa Barbara, Calif., one 
of the early-on suppliers of microprocessor­
based systems, has been on something o.f a roller 
coaster ride in terms of profitability lately. 
But it may now have the opportunity to take a 
motorcycle ride out of its troubles. New pres­
ident Walter J. Kosinski is attempting to merge 
the firm with another of which he is president -­
AMS '(American Minisystems of California's Orange 
County). AMS offers a turnkey system for mo.tor­
cycle dealers. The merger is viewed by Kosinski 
as the initial effort in positioning PolyMorphic 
in a variety of highly specialized vertical 
markets. 

And if motorqycles do.n't 40 the trick, maybe 
airplanes will. AMS is part o.f ITX, a mini-con­
glomerate which, among other things, ·is into 
timesharing. of airplanes (much like the condo 
timesharing '. plans). "We already have two air­
planes available to. us," said Kosirtski, himself 
a one-time private pilo.t who is now brushing up 
on his flying skills. 

Japanese banks, which have long had the auto.ma-­
tion know-how along with experience in electronic 
corporate cash mariagement, may be on the yerge' 
of doing something with it. Observers see it 
corning in the mid-l980s due to changes in the 

(continued on page 45) 



It's like multiplying your CICSprogramming staff by ten. 
TRANS IV lets you increase programming productivity 

ten times or more - without adding CICS programmers. 
This solution-oriented application development system 

performs CICSNS functions automatically. 
With it, programmers can write on-line application programs 

interactively, without referring to CICS macros or internals. 
Features For Productivity. With TRANS IV, you can 

define files and display formats in realtime - also procedures 
unique to your applications (like edit and range checks). 

TRANS IV gives you on-line error correction and test/debug 
capabilities-without cards, batch processing, or programming. 

TRANS IV operates under all releases of CICS/VS. 
With our Informatics classes and learning aids, programmers 

are fully productive with TRANS IV within a week. . 
The Problem Solver. If you've got a scarcity of CICS 

expertise and a growing demand for on-line applications, find 
out the details of TRANS IV. 

It's an impressive system that can help you go a long way 
toward maximizing your CICS investment. In a very short time. 

TRANS IV is one more way Implementation Systems from 
Informatics help you manage human energy problems. 

Call or fill out the coupon for more information. Or attach 
your business card to the coupon. 

--------------------------------------------, 
Implementation Systems Product Management I'-D\1-3S 1 • 1 
21050 Vanowen Street, Canoga Park, e.,. te. I 1 

Califomia91304 (213)887-9121 In.orma ICS Inc. : 
Telex: 69-8715 Cable: INFORMATICS I 1 

o Send me more information about TRANS IV. ® 1 

o Send me a salesman with an order form. : 
1 

-.----1 Name, ______________ Title. ___ _ 
1 Company ____________ __ _~._, ___ ._._ 1 

Address, ___________ _ 

City ____ -,--_____ State ____ Zip _____ ._ 

1 
1 
1 
1 

--- 1 

Telephone ( ,_., : 
1 

I... ~~~ _____________ O!:r~~n~ ~~s.:e~~-:.-::-::-=---=--= _-:,: .:.-..:. :..-~-____ -:: _ 2 

TRANS IV for DOS/VSE by Informatics: 
, The Information Managl'mellt COJJlpaIlY. 
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a 
A solution to 

information 
management 

• 

The Bell System knows that information management works best 
when it's people oriented. After all, that's been the basis of our business for years. 

So our Dataspeed® 4540 data communications terminal is 
human engineered. 

It has a display unit with a tilting screen to eliminate glare and eye 
fatigue. Plus simplified controls on the console. And you get a choice of keyboards 
with numeric cluster arrangement. 

Of course, the terminal is every inch an information management 
problem ... solver. It transmits at speeds from 2400 to 9600 bps efficiently, has 
built ... in diagnostics, greater hardware flexibility and 3270 compatibility. 

Its microprocessor ... based controller interconnects with up to 32 
devices. Eight of them can be printers which can be located up to 2000 feet away from 
the controller. Keyboard displays can, be up to a mile away. 

The Dataspeed 4540 data communications terminal.You can expect it 
to add efficiency and economy to business applications involving inquiry response, 
data entry and retrieval. . 

With our knowledge, our advanced communications technology, our 
thousands of experienced information management specialists, we can help your 
business. A call to your Bell Account Executive will put our knowledge to work for you. 

The knowledge business 



MARCH 
Fourteenth Annual Simulation Symposium, March 
18-20, Tampa, Florida. 
Part of Simulation Week, March 16-20, the symposium is spon­
sored by the IEEE, ACM, SCS, and IMAC. Contact Alexander Kran, 
IBM, B/300-40E, East Fishkill Facility, Hopewell Junction, NY 
12533, (914) 897-2121 X 7142. 

Office Automation Conference, March 23-25, 
Houston. 
The major conference for users and designers of electronic office 
equipment, the OAC is produced yearly by· AFIPS. Contact AFIPS, 
1815 North Lynn St., Arlington, VA 1"'09, (703) 558-3617. 

Printemps Informatique, March 24-27, Paris. 
An international edp exhibit for computer oems. Contact Kallman 
Associates, 30 Journal Sq., Jersey City ,NJ, 07306, (201) 653-3304. 

Interface '81, March 3D-April 2, Las Vegas. 
This is the largest u.s. computer show and exposition. It is devoted 

,to data communications, distributed data processing, and network­
ing. Contact The Interface Group, 160 Speen St., Framingham, MA 
01701, (617) 879-4502. 

Exposium '81, March 31-April 3, Milwaukee, 
Wisconsin. 
State-of-the-art word processing and information processing sys­
tems, from the beginner level through the advanced, will be fea­
tured at this four-day conference and exhibition presented by the 
Word Processing Society, Inc. Contact Word Processing Society, 
Inc., P.o. Box 92553, Milwaukee, WI 53202, (414) 226-5215. 

APRIL 
DPMA Quality Assurance Conference, April 1-3, 
Chicago. 
The objective of this conference, sponsored by the DPMA Education 
Foundation, is to explain methods tools, and techniques forimprov­
ing computerized applications. Contact DPMA, 12611 Davan Dr., 
Silver Spring, MD 20904, (301) 622-0066. 

Hanover Fair, April 1-8, Germany. 
One of the world's largest technology exhibitions, it combines dp and 
office products as well as a variety of noncomputer-related pavilions. 
'Contact Deutsche Messe- Ulid Ausstellungs-AG, Messegelande, 
D-3000. Hanover 82, Germany. 
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6th West Coast Computer Faire April 3-5, San 
Francisco. 
Since 1977, this annual small business and personal computing con­
ference and exposition-with a strong focus on micros-has been 
held regularly. Contact.Computer Faire, 333 Swett Rd., Woodside, 
CA 94062, (415) 851-7075. 

1981 AECT National Convention, April 6-10, 
Philadelphia. 
The Association for Educational Communications and Technology 
produces this show, the largest gathering of instructional medial A V 
professionals in the U.S. ContactAEcT, 112616thSt., N.W., Wash­
ington, DC 20036, (202) 833-4179. 

Computers In Manufacturing, April 6-8, New York 
City. 
Computers and dp as tools in manufacturing. Contact NIMR Semi­
nars, P.o. Box 3727, Santa Monica, CA 90403, (213) 450-0500. 

Ninth Annual Telecommunications Policy 
Research Conference, April 26-29, Annapolis, 
Maryland. 
The object of this conference is to provide a forum for the analysis 
and discussion of telecommunications policy issues. Contact Wil­
liam E. Taylor, Bell Laboratories 2C-258, 600 Mountain Ave., 
Murray Hill, NJ 07974, (201) 582-2108. 

MAY 
NCC, May 4-7, McCormick Place, Chicago. 
The NCC 's theme this year is "Keys to Productivity. "Contact Diana 
Snow, AFIPS, P.O. Box 9658,1815 North Lynn St., Arlington, VA 
22209, (703) 558-3617. 

Thirteenth ACM Symposium on Theory of 
Computing, May 11-13, Milwaukee, Wisconsin. 
STOC is sponsored by the ACM 's Special Interest Group for Automata 
and Computability Theory. Contact George Davida, Schooloflnfor­
mation & Computer Science, Georgia Institute of Technology, 
Atlanta, GA 30332, (404) 894-3152. 

CompuFest '81, May 11-13, Louisville, Kentucky. 
The exhibition will feature vendors of computer hardware, software, 
service bureau services, and other related computer products. Con­
tact Kathy Schoen, Kentucky Society of CPAS, 310 W. Liberty St., 
Louisville, KY 40202, (502) 589-9239. 







· Introducing Omniword: 

The DDP word processor 
that speaks plain English. 

Early DDP word processors were 
designed for DP professionals. But here's 
one that's made for secretaries-and 
their bosses. Where others 
use a lot of code, 
Omniword uses 
plain English. 

Jobs that take 
complicated key­
strokes on other 
machines, 
Omniword han­
dles with a single 
IIfunction" key. 

And Omniword 
makes it easy to merge 
information from several sources into 
a single document. 

In short, we've designed Omniword 
so that the average secret~ (and, in a 
pinch, the average boss), can generate 
letters and edit documents with less than 
a day's instruction. 

Simpler than most DDP word 
processors. More versatile than 
stand-alone word processors. 

Omniword's Striker ™ printer makes 
personal-looking letters fast. 

But it also has a wide range of type 

styles which you can use for manuals, 
contracts, proposals-all kinds of 
short-run printing jobs. 

Omniword has plenty of 
storage room for 

long name­
and-address 
files too. 

And at 
the flick of 

a switch, 
Omniword 

becomes a DDP 
terminal. 

We make service simple too. 
With an entire network of sales and 
support offices around the world. 

Let us show you Omniword - the 
simple DDP word processor. Call your 
local Northern Telecom sales office or 
write Northern Telecom Inc., Box 1222, 
Minneapolis, Minnesota 55440. 

~ nutthctn 
I "'" talacum 

Todays leader in 
tomorrows technologies. 
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YESTERDAY'S 
AUTOMATED 

OFFICE. 
Word Processing, which many people used 
to equate with office automation, actually 
accounts for only 10 to 15% of the costs in an 
office .. It's very helpful to clerical people. But 
it's only a small part of the potential of office 
automation. 

TODAY'S 
AUTOMATED 

OFFICE. 

The Prime Office Automation System 
. is the only totally integrated system available 
today. It's designed for use by major corpora­
tions. And unlike word processing systems, it 
provides tremendous support to managers, 
who account for about 75% of office labor 
costs. As a result, our Office Automation Sys­
tem can make a substantial .improvement in 
productivity. Briefly, here's what it consists of: 

Word Processing and Text Manage­
ment. Text creation, editing, filing, list proc­
essing, and boilerplate library. Automatic 
spelling check and hyphenation, plus multi­
lingual dictionaries to assist translation. 

Electronic Mail. Receives messages and 
forwards documents to an individual down 
the hall or around the world. 

Activity Management. Confidential per­
sonal calendar, meeting scheduler, tickler 
file, telephone log, and personal diary. 

Personal Computing. Financial model­
ing, data base inquiry and reports, program-_ 
ming, and other user-defined applications. 

Information Access. Direct access to 
central corporate data files, external data ser­
vices and international networks. 

Data Processing. Business D.P., engineer­
ing and scientific D.P., and program develop- . 
ment. 

Productivity. If you want to make your 
clerical staff more efficient, a word processor _ 
can help. But if you're serious about improv­
ing office productivity, you can automate 
your entire office with a totally integrated sys­
tem from Prime. Today. Write to us at Prime 
Park, MS 15-60, Natick, Massachusetts 01760. 

·PRlME 
Computer 
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COPING WITH KOPS 
Re: "Tracking the Elusive KOPS" (Nov., 
p.99), our organization recently upgraded 
from a Burroughs B6807 to a B6811, so I 
was particularly interested in the KOPS rat­
ings for those mainframes. While examin­
ing the figures, I came up with some 
questions and would be interested in Dr. 
Lias's comments on them: 

1. In the "Composite Hardware 
List" on p. 100, the Burroughs B6807 is 
listed twice (#74 and # 101). Why are there 
two ratings for one mainframe? 

2. I assumed that our B6807 was 
equivalent to # 101 with a KOPS rating of 
544. Since the B6811 (#129) has a KOPS 
rating of 765, our processor speed bench­
marks performed after our upgrade should 
have shown an increase of approximately 
40% (765/544,: 140.6%). Instead our fig­
ures showed only a 25% to 26% processor 
speed increase, which seems to be the aver­
age for other B6807 -B6811 upgrades we are 
familiar with. What could be the reason for 
this difference? 

CHARLES A. BERG 
DP Manager 

ESV Region v Computer Services Coop. 
North Mankato, Minnesota 

Dr. Lias replies: Charles Berg spotted one 
of two errors which were carried in the 
original KOPS list. On p. 100 two lines 
should be changed to read: 

74 Burroughs 6807 (before July 
1977) 340 KOPS 

101 Burroughs 6807 (after July 
1977)544 KOPS 

Another omission should be corrected on 
p.100: 

215 Honeywell DPS 8/70 (2X) 3,576 
KOPS 

Charles Berg's question regarding 
his machine's performance illustrates the 
weakness in the KOPS standard. Several 
inconsistencies can be the source of the dif­
ferences in measurement. 

1) The benchmarking process by 
which the "real" increase of 25% to 26% 
was calculated probably used actual 

. LETTERS 

production-like programs which contain 
lists of instructions quite different from 
those presented in IBM job mix number 5. 

2) Actual execution timings always 
include the time delays associated with disk 
I/O, paging I/O, mux channel bandwith, and 
other operating system efficiencies or ineffi­
ciencies. KOPS measurements ignore all of 
these factors. 

3) A call to Burroughs revealed that 
the new machine allows a greater' 'connec­
tivity" within the system, meaning that pro­
cessing events in any part of the system are 
more intelligently coordinated with events 
in other areas of the system than was al­
lowed in the earlier machine. 

This tradeoff is quite normal. As we 
purchase machines which are larger and 
faster, we also demand more sophisticated 
handling of security, paging, file handling 
routines, terminal handling routines and 
system accounting. KOPS, being a theoreti­
cal measurement, does not account for any 
of these ~hings and therefore, as the article 
suggested, they are not appropriate for sys­
tems of the' 80s . Unfortunately there are no 
other standards. KOPS and MIPS are all we 
have as of February 1981. 

We are concerned about the misrepresenta­
tion of the product line marketed by N ation­
al Advanced Systems. 

None of the products listed under. 
our name are marketed today as listed and 
several have not been marketed under these 
or any other designation for several years, 
either by National Advanced Systems or the 
former marketer, Itel Corp. 

In January 1980 National Advanced 
Systems i,ntroduced its line of products and 
added to the product family through Sep­
tember of 1980. 

We apparently were not one of the, 
companies you contacted to source your 
article. Other reference sources used for 
cross-checking quite possibly did not have 
the current information on National Ad­
vanced Systems either. 

You can understand that, as present­
ed, the product profile on National Ad-

vanced Systems is misleading. to readers 
positioning PCMS, in their own minds with 
purchase intentions. 

MICHAEL L. AYERS 
Public Relations Manager 

National Semiconductor 
Santa Clara, California 

The article was inaccurate with regard to 
Control Data systems performance. 

Like many vendors, Control Data 
discourages its sales representatives from 
using kilo- or mega-operations per second 
ratings. Such ratings are heavily dependent 
upon cpu architecture and can only be use­
ful in comparing computers with like in­
struction sets-such as IBM vs. plug-com­
patibles. 

Since, however, many will read and 
use the DATAMATION KOPS rating~, we 
would like to go on record in two ways: 

1) We do not endorse the ratings 
shown for our machines; 

2) The ratings cited do not conform 
with results from benchmarks comparing 
our computers with each other and with 
other vendor models. In particular, the KOPS 
ratings for the CDC 76, 7600, and 176 
should and, experience has shown, are 
nearly identical. 

I would urge your staff to use price/ 
throughput rather than KOPS in future evalu­
ations. In automotive parlance, it isn't the 
RPM, it's the MPG that count. 

w. M. SHAFFER 
Control Data Corp. 

Minneapolis, Minnesota ___ 

PACNET SPEAKS UP ~ 
Re: "Data Communication CarrIers" 
(Aug., p. 107), Pac net was not included. 

Pacific Network Communications 
Corp. is an Fcc-approved resale common 
carrier offering data transmission services 
in speeds ranging from 50 baud to 4800 bps. 
We presently serve 28 cities including 
Honolulu, Hawaii. 

The Pac net FCC Tariff No. 1 became 
effective in December 1979, We serve ap­
proximately 60 customers consisting of 
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LETTERS 
about 400 circuit terminations. Revenues 
for 1980 were approximately $1.8 million. 

Our company revenue is derived 
100% from data transmission services, and 
our fiscal year ends Dec. 31. 

JARGON GRIPE 

GIL WILLIAMS 
"General Sales Manager 

Pacnet Corp. 
Dallas, Texas 

Re: "Japan Rediscovers DBMS" (Dec., 
p. 155), you use the buzz letters DBMS 15 
times on the first page of this article, includ­
ing the title and label of an illustration, and 
not once do you write out the words these 
letters stand for-let alone explain the idea. 

I think" good technical writing 
should include at least a short lead-in to ex­
plain what the article is about, including the 

full wording of any important contraction or 
acronym. , 

The reading public includes more 
than jargon-oriented engineers, and even 
engineers frequently must cross disciplines. 
It is irritating to constantly run into a wall of 
special jargon without any explanation. 

GERALD WAXLER 
Engineer 

Spinnerstown, Pennsylvania 

WANTED TO BUY 
Re: "Evaluating Off-the-Shelf Packages" 
(Dec., p. 122), I am presently installing 
IBM'S IPICS Programs on a System 34. I was 
interested in the fact that there are at least 23 
other companies that have installed or are 
installing programs on a System 3 or a Sys­
tem 34. 

I am writing because the IPICS pack-

age lacks two important feeder-type 
programs, Production Planning and Master 
Production Scheduling, which feed and 
interface with the Material Requirements 
Planning Package. 

We need these two packages and I 
do not want to reinvent the wheel. If any of 
these 23 companies has written these two 
programs, I would like to talk to them for 
the possible purchase of same. 

KENNETH E. ZOELLER 
Zoeller Co. 

3280 Old Millers Lane 
Louisville, KY 40216 

(502) 772-2584 

OUT OF THE MONEY 
Re: People (Sept., p. 224), in the interview 
with Ivan Socher, the claim that Socher's 
company Computer Advances was in 1974 
second to IBM in dp revenues in South Afri­
ca is grossly inaccurate. There were (and 
still are) computer companies such as ICL 
and NCR whose revenues in 1974 were cer­
tainly much larger. 

J.P. BLAKEY 
Pine lands , South Africa 

IGNOTUM PER IGNOTIUS 
Re: Letters (Dec., p. 24), I propose that Mr. 
Burke and Mr. Lambropoulos should re­
main with their native languages (COBOL, 
FORTRAN, RPG, etc.) and leave the classics 
alone. 

Please note that "erat" (one "r") is 
a proper Latin form. It is the third person 
singular imperfect indicative active of the 
verb "to be .. " That is first year Latin. 

Can we state that this is just 
"Basic"? (Ouch!) 

MEUM ET TUUM 

J. RICHARD LUTZ 
Bronx, New York 

Re: "A Home for a Floppy Disk" (Oct., 
p. 88), in which it is related that Shugart has 
presented its first IBM":compatible floppy 
disk drive to the Smithsonian. 

In 1963-64 Jack Potter and I experi­
mented with a floppy disk, but the venture 
was not actively pursued until 1971 , when it 
was decided to build, at Potter, a floppy to 
be compatible with the IBM 23 FD 11. Pilot 
production was started and advertising lit­
erature, dated 1972; was printed. 

Just about this time, knowledge of 
the IBM 3740 system became available, and 
Potter Instrument Co. demonstrated public­
ly a fully IBM-compatible floppy at the New 
York Coliseum in 1973. According to my 
notes, life testing on one of the first produc­
tion units was started in May 1973. 

en w 
~ o 
<i 

The electrical designs were Fred ' 1E 
Reisfeld's, the heads, which by 1974 were ~ 
ferrite, were by Charlie Pear, and I did the ~ 
mechanical design and managed both CD 

floppy disk projects at Potter. 6 
"Ever have one of those days when you don't have anything to say?" IVAN O. FIELDGATE ~ 

©DATAMATION Milford, Massachusetts « L-____________________________________ ~ __________________________ _L ______________________________ ~O 
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Overwhelming acceptance andpraisefrotnpeople 
who are notcotnputerexpertsfor aninteractive systetn 
that's easy to use and easy toprogratnfor a wide range 
of cotnputerapplications.J ust listen. 

Precision Tube 
Company, Inc. 
Mr. John Thompson, 
Vice President 

"Compared to a computer ofequiva­
lent capacity five years ago, System 80 is 
one .. fifth the size, consumes·less than half 
of the power, is almost twice asfastand costs 
about 50 percent less." 

GENUARDI 
Supermarket Chain 
A rdenS tover, Director 
of Operations 

"One of the major features we like 
aboutthe System 80 is that it offerscapabil .. 
itiesnormallyfound only in large pro­
cessors. And it can be used as a stand .. alone 
system or as a part of a distributed pro­
cessing network:' 

SPERRY UNIVAC is a division and registered trademark of Sperry Corporation. 

MagnodeCorp. 
Mr.lohnM;Bidwell, 
DPMa,nager 

"In an intensive 1 7month searchfor 
hard wdre , the SPERRY UNIVAC SYSTEM 
80 best met our three major criteria­
cost·effectiveness,growthcompatibility 
andeaseofuse/' 

''A.rnajor factor in ()urdecfsion was 
the.··highpriority .. wega~e.t()service~.We 
were advised to be sure to make thisa 
prime·. consideration;·· .... ·Every.· ... ·qne ... ·.of· .. yo.ur 
customers confirmed··· his satisfaction with 
you~ equipment." 
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Listeners of National Public Radio can now hear concerts live and in stereo, 
thanks to Western Union's Westar communications satellites. Before using the 
satellite network, NPR broadcast programs throughout the continental United 
States over telephone lines and land-based microwave links. The system was 
limited only to monaural signals, so programs that depended on good audio fi­
delity wer~ duplicated.on tape and distributed by mail to member stations. With 
the Hughes-built Westars, however, the radio network can broadcast with better 
sound quality and also transmit programs to some 220 stations at once. 

Digital modifications to the weapon control system of the U.S. Navy F-14 Tomcat 
will enable the fighter to meet evolving threats through the 1990s. Enhanced 
tactical capabilities include electronic countermeasures, improved missile 
launch zones, coherent air combat maneuvering modes, and a digital display 
system. The key changes to the Hughes AN/AWG-9 system are the addition of a 
programmable signal processor and its companion radar data processor. These 
units can perform up to 7.2 million operations per second. The modifications 
will allow the F-14 to fully incorporate the improved AIM-54C Phoenix missile. 

For the first time, a new battlefield data distribution system will provide an 
integrated capability for data communications, position location reporting, and 
identification for ground and air units. The secure, jam-resistant system, be­
ing developed for the U.S. Army, is callep PLRS/JTIDS Hybrid. It combines and 
expands the proven capabilities of two high-technology systems -- PLRS, the 
Army/Marine Corps Position Location and Reporting System, and JTIDS, the Joint 
Tactical Information Distribution System. Hughes has entered the second phase 
of a five-phase accelerated development plan designed to meet the Army's 
critical need for reliable battlefield data communication by the mid-1980s. 

Hughes Research Laboratories needs scientists for a whole spectrum of long-term 
sophisticated programs. Major areas of investigation include: microwave 
devices, submicron microelectronics, GaAs integrated circuits, ion propulsion, 
lasers and electro-optical components, fiber and integrated optics, pattern 
recognition, and new electronic materials. For immediate consideration, please 
send your resume to Professional Staffing,Dept. SE, Hughes Research Labora­
tories, 3011 Malibu Canyon Road, Malibu, CA 90265. Equal opportunity employer. 

Three communications satellites ordered by AT&T (American Telephone and Tele­
graph Company) will live longer and handle more long-distance calls than earlier 
models. The new Telstar 3 satellites will serve 10 years instead of seven and 
have the capacity for 21,600 simultaneous calls instead of 18,000. These im­
provements are due chiefly to such technical innovations as solid-state amplifi­
ers, better batteries, and a greater capacity for fuel to keep the satellites on 
station while in orbit. The new satellites will be based on the model Hughes is 
building for Indonesia, Telesat Canada, Western Union, and Satellite Business 
Systems. The first Telstar 3 is set for launch in 1983. 

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

1 HUGHES 1 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 
CULVER CITY. CALIFORNIA 90230 



John L. Kirkley, Editor 

A MATTER 
OF 
SURVIVAL 
We're at an interesting point in the short but 
lively life of the computer industry. There 
are signs and portents that we are on the 
verge of new growth, new directions, a 
major shift in the rhythm and development 
of this complex high-technology industry 
that is reshaping the world. 

One very clear indicator is a sudden 
profusion of industry gurus. There's so 
much going on, at such a fast pace, pn so 
many fronts, that anyone who can decipher 
a bit of the confusion is in great demand. 
The most successful oracles are those who 
remember the great truth in industry guru­
ing-being wrong is pardonable; being un-
clear is unforgivable. ' 

At the present time a number of 
future scenmos are being circulated by the 
pundits. We'll look at two of them. We'll 
call them the big fish/little fish and the 
flying fish theories just for the purposes of 
identification. 

In scenario number one-the world 
of the big and little fishes----:-the small entre­
preneurial companies' are at the bottom of 
the food chain. Off to a fast start, they even­
tually find that the market demand for their 
successful product has put them in a capital 
squeeze. So their money man puts on his 
best pin':striped suit, shines up his wing 
tips, and sallies forth. His choices are 
limited: bank lines of credit (if you can find 
them), private investors such as the venture 
capital mavins, merging or being acquired, 
or going public. All offer a Hobson's 
choice: they mean loss of control to one de-
gree or 'another. ' 

Often the little company is a one 
product company ,oritmaycontain the seeds 
of its own destruction in a top management 
that is technical but not business oriented. Or 
it may have reached that delicious $20 mil­
lion to $25 million mark in annual sales and is 
just plump and juicy enough for consump­
tion by a larger predator. 

EDITOR'S 
READOUT 

Given all this Darwinian activity, 
goes scenario one, there will be no indepen­
dent computer industry in 10 years. We're 
on a track very similar to the one the movie 
industry followed: the Exxons, IBMS, 

General Motors, St. Gobains and the like 
will be the sole survivors. 

The flying fish advocates are a bit 
more sanguine. They concede that the 
mergers and acquisitions are likely to occur 
for some time to come. And, on the user 
side, they do see stability in the big batch 
shops and lack of big user migration be­
cause of conversion costs.' 

Butthey also contend ours is far from 
being a mature industry and entrepreneurial 
opportunities are manifold and promising. 
We are not settling into the oligarchy painted 
by theory one; rather, those bold companies 
that are willing to leap into new environ­
ments will not only not get munched by the ' 
big companies below, but may be able to do a 
little munching of their own. 

These gurus enthusiastically, point 
to the opportunities just now becoming 
apparent in office automation, small busi­
ness systems, distributed data processing, 
software and services, robotics, personal 
computers, factory automation, voice and 
image processing and the wacky world of 
consumer marketing, to name' but a few. 
There is lo~s of venture capital available; 
ask some of the ceos of some of'the more 

successful software package houses: 
they're being accosted' in elevators and 
parking lots and having millions of dollars 
in wadded up bills thrust at them by crazed 
investors. 

Actually, the two theories are not 
mutually exclusive. There will be a great 
deal of ingestion by the huge corporations. 
And there will also be a great deal of new 
activity founding successful entrepreneurial 
endeavors. 

The smart, surviving companies 
will be those who know how to deal with the 
high cost of money; who have the sense to 
plow back significant sums into research 
and develqpment; and who move beyond a 
single product line into integrated systems 
incorporating word processing, communi­
cations, computers, facsimile, semiconduc­
tor technology, voice and image process­
ing, and other essentials of the new corpo­
rate environment. 

A good part of this growth will de­
pend upon residing in a country that provides 
a favorable atmosphere for such growth and 
acti vity. The U. S., for example, could well 
learn from Japan and Germany about how a 
nation fosters its high technology develop­
ment rather than hinders it. 

In the world of computers and com­
munications, Japan and Germany have 
become very big fish indeed. And, lest we 
forget, big fish have big appetites. * 
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PRESHIDEAS 
ARE GROWING AT ALTOS 

Silicon Valley, California. At one time 
few places in the world were as 
abundant with orchards. Today, no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment, one microcomputer 
firm continues to grow above the 
rest. Altos Computer Systems. 
Recognized as a world leader in 
single board microcomputer technol­
ogy, Altos flourishes on its ability to 
produce ideas and deliver them to 
the market while they're still fresh 
and packed with price performance 
value. 

System 
Software 

Floppy 
Disks: 

.5Mb-2Mb 
And Cartridge 
Tape Back-Up 

Winchester Disk: 
14.5Mb-58Mb 

Fresh ideas like Altos' new 
ACS8000-6/MTU single board micro­
computer system with a DEI V4-inch 
cartridge tape back-up drive, and 
Shugart's 8-inch floppy and 14-inch 
Winchester hard disk drives, with 
total on-line capacities from 14.5 
MBytes to 58 MBytes. 

The ACS8000-6/MTU joins 
Altos' growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM, the business 
sector, and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives, to the powerful 
ACS8000-5, which is upgradable to 
any of Altos' hard disk and mUlti­
user systems. 

Altos supports three industry 
standard operating systems: single / 
mUlti-user CP/M~ OASISt and Altos' 
proprietary AMEX:M Seven high level 
programming languages are offered 
which are CP 1M or AMEX compatible. 

Ideas aren't the only things 
growing at Altos. In three years over 
4,000 field-proven microcomputer 
systems have been shipped world­
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos' plot to 
over one-and-a-half acres of 
production facilities. 

Weed through the micro­
computer system alternatives. No 
matter what your application, you'll 
pick Altos. 

For specific details about 
pricing or performance, call or write: 
Altos Computer Systems, 
2360 Bering Drive, San Jose, CA, 
95131, (408) 946-6700, Telex 171562 
ALTOS SNJ. 

Packed with 
Fresh Ideas 

COMPUTEIJ SYSTEMS 
'CP/M is a registered trademark of Digital Research. Inc. 
tOASIS is a registered trademark of Phase One Systems. Inc. 

© 1980 Altos Computer Systems' 
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THE IBM 
MARKET IN 
JAPAN 
A survey by G.S. Grumman/_ 

. Cowen and DATAMATION looks 
at the IBM and IBM-compatible 
mainframe systems market in 
Japan. 
Early last year, G.S. Grumman/Cowen, in 
conjunction with DATAMATION, conducted 
its third annual nationwide survey of U.S. 
mainframe systems users. Approximately 
29,000 users at IBM installations were sent a 
questionnaire, and unduplicated returns 
from nearly 4,000 sites were included in the 
results. Along with the findings ofthe Bur­
roughs, NCR, Honeywell, and Univac sur­
veys, these results were summarized in the 
June 1980 issue of DATAMATION. 

Concurrently, the questionnaire ,em-
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FIG. 3 

CONVERSION POTENTIAL 
(P~RCENT OF INSTALLED BASE ON IBM RENT/LEASE) 

D U.S. IBM RESPONDENTS 

D JAPANESE IBM RESPONI)ENTS 
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9% 

370 303X 

FIG. 4 
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HIGHER SPENDING FOfl: ' 
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46% 
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PERIPHERALS 

63% 
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ployed in the U.S. IBM user survey was pro­
vided to an affiliate organization in Tokyo, 
whose headquarters staff translated it into 
Japanese. Their sales staff then used it as the 
basis for t~ce-to-face interviews with 194 
customer organizations that are users of 
large-scale IBM system's and/or Japanese­
manufactured IBM softw~-~ompatible 
(e.g., Fujitsu, Hitachi) cpus. 

After the data were collected, they 
were retrailscribed into English language 
questionnaires,which were returned to the 
U. S. for processing and analysis. The main 
focus of the analysis in this initial effort was 
to contrast the Japanese survey response 
with that garnered from, the IBM users 
domestically so as to discern any ilOtewor­
thy similarities and differences in the work­
ings of that highly impOrtant marketplace~ 
indeed, one that is seconq only to the U.S. 

A second survey of Japanese users is 
presently under way. This and future re­
search will provide, the additional perspec­
tive of trends (e.g., in market share, sales/ 
lease mix, software usage, etc.) as they 
develop from' survey to survey. 

What follows is an extract from this 
first survey, which looks mainly at the ques­
tions of software and telecommunications 
spending and usage among· IBM Qsers in 
Japan, although a number of other areas are 
touched on as well. 

In total, 194 user sites located in and 
around Tokyo and Osaka, Japan's largest 
and second largest cities respectively, were 
included in the sUrvey. Of these, 160 had 
one or more IBM mainframe systems' in 

Japanese users employ their 
installed systems· less 
intensively than do their U.s. 
counterparts. ' , 

place. The remaining 34 sites were users 'of 
IBM 370-compatible hardware, but had no 
IBM systems per se installed. 

In terms of units, the respondents re­
ported an aggregate of 250 IBM cpus in use 
at the time of the survey and 120 cpus of 
Japanese origin. Included among these 
specifically were 66 IBM 303X systems, 
four 4331s, 161 System 370s,. five System 
360s, and ,14 in the IBMSysteml3-38fami­
ly. Fujitsu figured most proinin~tly ainong 
the respondents using Japanese-made cpus 
with 36 mainframe-class systems inplace. 
Ten additional mainframes were from other 
Japanese cpu makers, and the remainder of 
the Japanese cpus in the survey installed 
base were mainly of the small business sys­
tems variety. 

As for planned installations, for the 
24-month period subsequent to the survey, 
the Japanese respondents stated their inten­
tions to take delivery of ~8 303Xs; 55 
4300s, and three 370s from IBM, as well as 
of 110 8100s and 12 Systeml3-38 proces­
sors. During that same timeframe, they also 
planned to install 14 Fujitsu cpus, 15 from 
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IN FOCUS' 
Hitachi (roughly half of these are relatively 
small-scale L340 systems), and a dozen 
systems from Nippon Electric Corp. (NEe). 

According to survey results, Japa­
nese users employ their installed systems 
less intensively than do their U.S. counter­
parts (see Fig. 1). The U.S. survey respon­
dents reported that, on average, their 
installed 303X, 4300, and 370 systems 
were kept in operation for some 469 hours 
per month (out of a theoretically available 
maximum of 720 hours). The Japanese re­
spondentS who had these same models in 
use, on the other hand, indicated average 
monthly utilization of 376 hours, a level 
fully 20% below the U.S. figure. This 
possibly reflects the fact that IBM systems 
are much more heavily rented or leased in 
Japan than purchased (and thus, presum­
ably because they can be more readily up­
graded to a larger system, there is less 
incentive to utilize them to the hilt). 

Even IBM'S largest systems (the 
303X at the time the survey was taken) are 
predominantly rented or leased from IBM 
rather than purchased (see Fig. 2). But in 
large part this is because of the relative ab­
sence of third-party financing activity in 
Japan. (Systems acquired via third-party 
lease are purchased systems from IBM's 
standpoint.) Whereas fully 67% of the 
303Xs being installed by the U.S. survey 
respondents during 1981 were to be pur­
chased directly or by third parties (for 
subsequent lease to the user), the compara­
ble figure in the Japanese survey was a mea­
ger 6%. 

On the other hand, the direct 
purchase and third-party percentage for the 
303Xs already installed by the Japanese re­
spondents during 1979 (43%) was much 
closer to the percentage indicated by the 
U.S. surveysites (50%). This suggests that 

In Japan, Memorex is the peM 
market leader in disks. 

post-installation from lease to purchase 
conversions, which are familiar phenomena 
domestically, are not uncommon in Japan 
either. 

The potential for conversions in 
terms of percentage of systems installed on 
IBM rent or lease (and thus susceptible 
toward being purchased if, say, IBM cuts 
purchase prices and/or raises rental prices as 
it has on two occasions since the survey waS 
taken) is much higher in Japan than in the 
U.S. (see Fig. 3). Forexample, only 34% of 
installed 303Xs in the U.S. sample were on 
IBM rent/lease plans, compared with a much 
more sizable 52% for the Japanese. 

While IBM has no totally plug-com­
patible cpu competition in Japan (the Fujit­
su and Hitachi operating system software is 
close but still somewhat differentiated, un­
like the Amdahl and National Advanced 
Systems versions)~ there are U.S.-based 
peripherals vendors with a presence in that 
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FIG. 5 

DBMS PACKAGED SOFTWARE SUPPLIERS 
(FOR DBMS iN" USE IN 2/80) 

U.S. RESPONDENTS, JAPANESE RESPONDENTS· . 
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, ' o IDMS (CULLINANE) D' DU1' (IB~) 

o OTHER / U"S~ECIFIED DSOfTWAR~.AG 
* For Japanese respondents, DBMS installed on both IBM and PCM mainframes 
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Datacorp's total COM service 
. saves you paper money 

The dollars you're spending for paper printout 
reports are eating away at your profit margins and 
your productivity. In todays business climate, you 
need timely infonnation at the lowest possible cost. 

The solution?' COM, Computer Output Microfilm, 
from Datacorp. We're the nation's leading COM servicr 
organization, last year producing 12 billion pages of 
computer data on microfilm in 41 service centers 
across the country. Over 2,000 customers depend on 
us for reliable, high quality service, fast turnaround 
and competitive prices. 

In addition to COM service, Datacorp is a major 
supplier of in-house COM systems. We offer 'complete 
solutions-from site analysis through installation 
and ongoing system support. 

Whether you use Datacorp service, or produce your 
'own COM, you can take advantage of our volume 
purchasing power to save on COM equipment and 

supplies as well. Readers, d~plicators, ~, . 
chemistry and more, all at highly competitive pnces . 

Consider the facts in dollars and you'll see COM 
makes sense for you. Compared to paper printout, 
COM offers savings of 50-80%. Paper costs are 
eliminated. Decollating and binding costs disappear. 
You can duplicate, mail and store data less expen­
sively. With COM, infonnation retrieval is easy and 
fast. Using .the 72x fonnat developed by Datacorp, 
you can store 690 pages of printout on a single 

, 4x6-inch microfiche. 
So let Datacorp help your company realize the cost 

and productivity advantages of COM. Give us a call­
together we'll find the COM solution that will save -
you lots of paper money. 

5075 S.W.Griffith Drive, P.O. Box 2000 
Beaverton, Oregon 97075 (503) 641-7400 
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Imagine. 
A VAX™virtual memory computer Xt will clhlanruOtP VAX-11/780-the computer that 

for a price that almost any organ- . O~ has been setting performance 
ization can affor<;l.. J1.LIO 1iA7;:n.l Vtn'lIl1 JlL.!_lI, ~tandard~ ever since its 

A computer wIth vIrtually 1CJl n~ VV~:J -y \UI" U W lUl\.. mtroduction. 
unlimited programming space, 11- ~ ~ It has the same 
contained in a cabinet so small atlU'01lll1l COmpUllllerSo kind of real-time 
it barely takes up the corner of a room. response. The same 

Imagine VAX system power available to small 32-bit addressing. The same power-
departments. For dedicated real-time, interac- ful instruction set. The same two 
tive and batch environments. Distributed billion bytes of 
throughout your organization wherever it can user program 
improve productivity. And in a whole host of space. 
new OEM and end-user applications that were And the 
never practical before . VAX -11/750 

The VAX-11/750, from Digital Equipment runs the same 
Corporation, is so much computer for so little VAXNMS™ 
money, it will literally change the way you think Performance 
about computers. Software, 

VAX family compatibility. 
Despite its size and price, the VAX-11/750 is 

totally software compatible with the larger, faster 

proven in 
thousands of 
VAX-11/780 
applications. 

You get an 



optimizing FORTRAN that is a 
full ANSI 77 implementation. 
A high-speed COBOL based on 
current and anticipated ANSI 
standards. A PL/I in the same per­
formance class as VAX FORTRAN. 
Plus highly interactive BASIC, 
PASCAL, CORAL and BLISS. 

Because the VAX-11/750 offers 
total family compatibility with the 
VAX-11/7S0, you can run all your 
application programs on either 
system. Using the same data man­
agement facilities that include 
sequential, random and multik~y 
ISAM. FMS for screen formatting. 
DATATRIEVE for query and report 
writing. 

And to make system perform­
ance complete, Digital is intro­
ducing its own RMSO Winchester 
disks, the latest in mass storage 
technology. 

Distributed VAX power. 
The V AX-11/750, combined 

with Digital's commitment to 
network leadership, adds a new 
dimension to distributed processing. 

You can use the VAX-11/780 for centralized 
program development, and then run your 
applications on strategically located 11/750s. 

You can link VAX computers together using 
DECneeM networking software. . 

You can even build one comprehensive, 
corporate-wide network that includes PDP-lIs, 
VAXes, Digital's large DECSYSTEMs, and your 
own corporate mainframe. 

All working together 
and sharing resources. 

State-of-the-art 
VAX reliability. 

~:~iiiiiiiiiiiii:. The V AX-11/750 is 
the industry's first 32-bit 
"minicomputer" designed 
with custom LSI gate array 

,circuits. This advanced 
circuitry means fewer 
components, lower power 

consumption, easier maintenance, 
and higher overall reliability. 

In fact.! the VAX -11/750 is one of the 
easiest computers to maintain and 
service that has ever been developed. 
It can even be diagnosed over tele­
phone lines from Digital's Remote 
Diagnostic Center in Colorado 
Springs and from two centers in 
Europe. 

And VAX computers are supported 
by Digital's worldwide service 
organization, with more 

than 14,000 people in 
over 400 offices. 

Imagine. The 
VAX computer is now 
the VAX family. 

Now more people 
than ever can afford to bring Digital's 
architecture of the 80's into their 
applications. 

The VAX-U/750. 
It will change the way you think 

about computers. 

I'd like to know more about the VAX family. 
o Please send me literature on the VAX-1l1750. 
o Please send me literature on the VAX family. 
o Please have a Sales Representative call. 

Name ______________________________ _ 

Title __________ --.--____________________ _ 

Organization _________________________ _ 

Address _____________________________ _ 

City _____________ State ____ Zip __ _ 

Phone _____________________________ _ 

My application is 0 Education 0 MedicaID Laboratory 
o Engineering 0 Government 0 Business data processing 
o Resale 0 Other 
Send to: Digital Equipment Corporation, 129 Parker Street, 
PK3-2/M94, Maynard, MA 01754, Attn: Media Response 
Manager. Tel. (617) 467-6885. Digital Equipment Corporation 
International, 12 avo des Morgines, 1213 Petit-Laney, Switzer-
land. In Canada: Digital Equipment of Canada, Ltd. A-3-J-J 

~D~DDmD 
We change the way 

the world thinks. 



HARVARD 
BUSINESS 
SCHOOL 

announces 

Managing the 
Computer Resource 

An Executive Education Program 
of the Harvard Business School 

August 2-14, 1981 

The program's emphasis is upon 
evaluating, managing. and planning 
the development and growth of the 
data processing activity. 

The orientati'on of the program 
is toward management. not 
technology. Participants will 
include managers with direct 
responsibilities for computer-based 
information systems management; 
and senior management to whom 
the computer resource 
management reports. 

Among the topics to be 
considered are integrating the 
information systems plan with 
corporate strategy; data processing 
personnel selection. organization 
and evaluation; hardware/software 
selection decisions; the role of 
minicomputers and distributed 
processing; design of cost control 
and internal controls within the EDP 
organization; the computer as an 
instrument of change; patterns of 
distributed operations; project 
management approaches; and 
privacy and data banks. 

For further information. contact: 
Administrative Director, Managing 
the Computer Resource, Glass 
Hall, Harvard Business School, 
Boston, Massachusetts 02163. 

As a matter of policy Harvard University does not 
discriminate among applicants and participants on the 
basis of race, religion, sex, national origin, color, or 
handicap. 
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OUTLAYS FOR PACKAGED SOFTWARE 
PERCENT OF SITES SPENDING OVER $20 K PER YEAR 
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79% 
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FIG. 8 

DB/DC PROCESSING ORIENTATION 

JAPANESE 

ALL 3033 ALL 3033 
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FIG. 9 

BATCH ORIENTATION 
PERCENT INDICATING BATCH 

71% 
66% 

115-125/4331 135-148/4341 

51% 

43% 

155-3032 3033 

D U.S. RESPONDENTS D JAPANESE RESPONDENTS 

marketplace. According to the survey data,. 
.however, PCM penetration is nowhere near 
as great among IBM mainframe users in 
Japan as in the U.S., with the PCMS account­
ing for 23% of the Japanese disk installa­
tions (versus 30% in the U.S. survey 
population), 19% of the crt tenninals (ver­
sus 33%), and 20% of all add-on memory 
(versus 40%). 

Memorex is the PCM market leader 
in disks, with a 14% share of the add-on in­
stallations projected for 1981-82 by the re­
spondents, followed by Calcomp (6%) and 
Storage Technology Corp. (3%). Intel and 
STC are the major PCM add-on memory sup-

pliers, with 5% and 4% shares respectively. 
And in the crt marketplace, Harris is the 
market leader with 9%, based on the survey 
data, and Memorex has a 1% share. 

The data in Fig. 4 depict the percent­
age of sites in the Japanese survey com­
pared with the percentage of U.S. sites 
planning higher spending in 1980 than in 
the prior year in each of a number of catego­
ries. What stands out most notably in the 
accompanying data is that while the average 
per site increase for salaries indicated by the 
Japanese respondents was only 6.7% (evi­
dently a reflection of the lower rate of infla­
tion than in the U.S.), it was quite 

c;J~\ 
( I , 

"How about I hunt and you gather?" 
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FIG. 10 

RESPONDENT SITES 
NOW USING 
OR PLANNING 
TO USE SNA 

JAPANESE 

U.S. 

TOTAL SITES 

li::IIN USE 

D PLANNED FOR 1980/81 

substantial for software packages (16% ver­
sus 11.6% for the U.S. respondents). This 
suggests a very sizable market opportunity 
for U. S. -based IBM-compatible packaged 
software suppliers in Japan. 

As for the highly important DBMS 
(data base management system) segment of 
the packaged software market (see Fig. 5); 
survey data provide convincing evidence of 
the strong share position enjoyed by U.S. 
suppliers in the packaged software market 
in Japan. 

Looked at for all packaged soft­
ware, Japanese users typically appear to 
spend more for unbundled software than do 
users in the U.S. This is depicted in Fig. 6, 
which provides a distribution of spending 
amounts for packaged software for each of 
the two survey populations, and in Fig. 7, 
which shows the percentage of Japanese re­
spondents (juxtaposed with those in the 
U.S.) spending in excess of $20,000 per 
year for outside software by class of cpu in­
stalled. In every case the percentage is 
greater in the Japanese base than in the U. S. 

On the other hand, the rate of in­
crease in spending for hardware over the 
next three to five years was less for the Japa­
nese survey population (8.3% per year) than 
for the U.S. sample (10.7%). Presumably 
this reflects, in part, the lesser rate of infla­
tion in Japan. Relatedly, though, the Japa- >­
nese respondents spend somewhat more on ~ 
maintenance of old applications software ~ 
(48% versus 46% for the U.S respondents) GS 
and less for new applications than is spent in a: 
the U.S. (52% versus 54%), and new appli- in 
cations implementation is what fuels the B 
growth of user spending on the hardware ~ 

side. * 
~--------------------------------------------------------------~------------------------------~ 
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De11lo/lstratio/l of (/ Bio11latio/l logic a/lal!l~el: IBAJ:" COPICS s!lstem helps I he Could IllcOI}Jo/'(/leri dil'isioll (lsselld)!1' elect /'!!1Iic illslnolll'llls 
sllch as this one (It lIll/ell Imc(,J'c()st. 

At: Biomation9 An A§§embly Line 
With a §teady Pulse 

Today, assembly lines at the Biomation 
Division of Gould Incorporated almost 
always now smoothly, \vith never a 
threatened stop to production because of 
missing parts. 

"We used to operate with 130 days of 
inventory on hand," says Robert Nazarenus, 
vice president, finance. "We've cut that 
down to between 85 and 95 days. And on 
expensive parts, we time our orders so the 
items arrive just when we need them. We 
use less space for storage, and we don't buy 
and holel them before they are needed. 

"At the same time, we've cut work-in­
process time in half: from 2-4: weeks to 12 
or 13 weeks." 

Biomation's line of high-performance 
waveform recorders and logic analyzers is 
a materials-intensive business, Nazarenus 
points out. About 70 percent of the cost 
of a completed instrument is in the parts. 

To minimize the costs of lost production 
and out-of-balance inventory, the Santa 
Clara, California, division installed IB~rs 
Communications Oriented Production In­
formation and Control System (COPIeS) 
in a -4:331 Processor. 

"Now that we can plan manufacturing," 
Nazarenus notes, "we can enter into long­
term contracts with component manufac­
turers. Before we had COPICS, 50 percent 
of our purchase orders were for delivelY 
in one or two days - which meant that we 
were buying from distributors, at 20 to -4:0 
percent more than we \vOldd have paid the 
manufacturers. " 

COPICS is a complete online system 
for control of manufacturing, with modules 
for material requirements planning, in­
ventory accounting, shop floor routing con­
trol and other specific tasks. At I3iomat ion, 
the first module of COPIes to be installed 

was t he bill of mall'rials processor. 
"There are :2,()()() parts in a typical Bio­

Illation product. and frequent ellgillL'ering 
changes to most models," Nazarellus ex­

plains. "So our bills of Illall'rials oft ell con­
tained errors. Since purchasing is done frolll 
the b/m's, this meant shortages of needed 
parts and purchases of unneeded olles. 
And expensive, high-level people spent 
time rUllning around looking for mall'rials. 

"With COPICS, we achieved a 100-
percent-accurate nlanufacturillg<locument, 
and then a time-phased bill of materials 
to take account of engineering changes. 
With that and a valid master schedule, \\e 
were ahle to hq.6n mall'rial requirements 
planlling (:'-I1\P) llsing COPICS, letting 1I." 

schedule shipments from our \endors to 
coincide \\1th need. . 

"This IlH)(ll:' of operati()n is profitable," 
he notes. "Putting out fires was not." 



Capturing Heat from Exhaust Gas 
Makes Fuel Go Further 

Valuable energy can be salvaged from 
the exhaust of gas turbines, industrial fur­
naces and other heat sources. At Henry 
Vogt Machine Co., engineers custom-

design heat recovery equipment for each 
customer's specific needs, with the aid of 
interactive computing uncler IBM's Conver­
sational Monitoring System (CMS). 

The heat exchangers convert heat that 
would otherwise be wasted into usable hot 
\vater and steam. "The computer tells us 
the amount of heating surface and the num­
ber of tubes to use after the configuration of 
the external fins has been selected," says 
Robert Precious, general manager of the 
Heat Transfer Division of the company, 
headquartered in Louisville, Kentucky. 

Characteristics vary 

"Each exhaust heat source has its own 
characteristics - temperature, mass flow, 
and allowable back pressure," he points 
out."And each customer selects his 0\\-11 

desired steam flow, pressure and tempera­
ture. He may want to use the recovered 
energy to generate electricity, heat achemi­
cal process, drive a steam turbine for rotary 
power, or warn1 a building. " 

Each specification is unique. The design 
engineer must find an optimum balance of 
heating surface in a superheater, boiler, and 
economizer section for each of as many as 
three pressure levels. He can do this by 
entering the variables through a terminal 
online to an IBM System/370 Model 138. 
The system responds by promptly display­
ing this optimum design. 

Cost estimale in minules 

"It used to take a week to design a unit." 
Precious notes. "With the computer, our 
engineers get a detailed configuration all( I 
cost estimate in minutes." 

III the early stages of heat recovery PI'! > 

gram analysis, many variables must be Call 

sidered. The interactive computer can hell I 
to evaluate each of these quickly and accli 
ratelv, and to select the most efficient ar 
rang~ment of heating surface at the mo~1 
economical price. 

The computer program can calculal (. 
the performance of the heat recovery steal I I 
generator at less than full-load operatilH', 
conditions. This is an important aid to tIll' 
customer who mllst estimate steam prodw' 
tion over the entire operating range of :\ 
gas turbine. 

"Before we had the interactive system," 
Precious says, "we did well to provide OIW 

calculation at the design point. The cus­
tomer wouldn't know what the perform­
ance would be at other operating levels. 
Now that we can analyze the whole range 
of heat rates accurately, we are in a much 
better position to receive an order based 011 

this performance feature." 

Puttillg the (illishillg touches on a Vogt 
Alodule Ste(l1/l Celler(ltOl: It ollce tooh:a 
tceeh: to custol1l-desigll olle of these IIllits, 
also culled a "tcaste heat hoilel: "With the 
help of (Ill IBll,l interactive computel; engi­
neers ha1'e a detailed cOllfiguratioll and a 
price estimate ill millutes. 



Roger 

""iams 
Foods 

A truck loaded with food prepares to depart from Roger Williams Foods. The first customer to install an IBM 4331 Group II Processor, 
the food distributor uses it to support an online system with 17 terminals. 

First 4331 Group n Goes in Fast, Boosts Power 
At Roger Williams Foods, Inc., an IBM 

4331 Group II Processor is serving as an 
online order processing and receivables 
system, supporting 15 visual display termi­
nals and two remote printers. 

Scott Laurans, executive vice president 
and treaSurer, explains that the unit is an 
upgrade of a 4331 Group I, and that it 
doubled the processor speed and provided 
twice as much memory for the Cumber­
land, Rhode Island, food distributor. 

"It's incredible how easily it went in," 
he says. "The job was done in eight hours on 
a Saturday. 

"With the Group I system, the online 
load was starting to slow our response time 
at the terminal. Now, from an average of 
four seconds, we're back to less than one 
second. With a change of disk drives that 
we made at the same time, from the IBM 
3340 to the 3370 Direct Access Storage 
Device, we've achieved a net saving of 
$15,000 a year on hardware'while dou­
bling our disk storage capacity." 

The online system supports Roger Wil­
liams' meat and perishable food operations. 

"In meat, we turn over inventory 80 times a 
year, and prices are volatile -literally, they 
change hour by hour," Laurans points out. 
"At the same time, our margins are very 
low-no more than four cents a pound-so 
you can see that we need the quick re­
sponse of an online system, but we can't pay 
a whole lot for it. The 4331 Group II gave ~s 
the power we needed at a price within our 
means. It was perfect for our needs." 

Can't move without the Computer 

"In perishables, we can't move without' 
the computer," adds Jim Teixeira, director 
of data processing. "And the customer won't 
wait - he'll go to our competitor. That's why 
the excellent availability of the 4331 has 
been so important to us. -

"We installed the Group I with abso­
lutely no impact on operations or programs ," 
Teixeira continues. "Later, when we con­
verted to DOS/VSE, we made soine minor 
changes in computer-room operations, but 
none at all to programs. The Group II up­
grade was completely transparent." Disk 
Operating System/Virtual Storage Ex-

tended (DOS/VSE) is IBMs primary sys­
temcontrol program for the 4331 Processor. 

Teixeira explains that programmers at 
Roger Williams work at terminals, using 
the VSE/Interactive Computing and Con­
trol Facility (VSE/ICCF). "Our program­
mers are getting faster turnaround-we're 
implementing new projects sooner," he 
says. "ICCF is a full-function· facility, yet 
does not negatively impact system per­
formance." 

DP Dialogue is designed to provide you 
(cill! useful infor71Ultion about data proc­
essing applications, concepts and tech­
niques. For more infonrUltion about IBM 
products' or services, contact your local 
IBM branch office, or write Editor, DP 
Dialogue, IBM Data Processing Division, 
\Vhite Plains, N. Y. 10604. 

-------= =-= == - ~ ---- - - _ ... -==-= -: =(~ 
Data Processi ng Division 





LOOK AHEAD 
(continued from page-14) 

Japanese govermilent's attitude toward restricting 
the' money 'market. - Restrictions are 'beginning -to,' 
disappear, and Japanese ,corporations are looking 
beyond loans for expansion toward manipulation of 
earnings on idle ~ash. It's in the planning now 
in a number of 'large Japanese-bank.s. 
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STRATEGIES UJ 
> CITISHARE 
i= OR 
() aTiGRAB? UJ Preambles and preliminary n moves by Citibank have 
~ already turned it into, at the 

CJ) very least, the 26th largest 
independent computer services 

I"Y"" company in the country, 
~ sources say. 

UJ 
CL 
Z -

The mighty Citibank. one of the world's 
largest banking operations. has positioned 
itself to grab another crown-that of king of 
the computer services business. 

Sources claim that moves over the 
past year. including the acquisition of at 
least seven computer services companies 
and the formation of 10 new subsidiaries. 
have laid the foundation fora new dp em­
pire that seemingly has no limit. 

The bank has proceeded through 
"legitimate •• channels to secure federal ap­
proval for spinning off its internal dp arm. 
Citishare. which was set up in 1977. This 
application has been greeted with a hail of 
legal blocks from the services industry. 

It is now clear that even before the 
legal question of Citishare is clarified in the 
courts. Citibank has gone ahead with the 
acquisition and expansion plan· that relates 
to it-seemingly without seeking approval 
from the authorities. 

"They're just waiting for the law to 
catch up with them ... said one former Citi­
bank employee. "But they figure that under 
the current government climate of deregula­
tion. their plans will win out anyway ... 

It might not take too long to test this 
theory. A routine on-site investigation of 
Citibank's operation by a federal examiner 
in August apparently revealed violations of 
the Bank Holding Company Act. well­
placed sources reveal. These "alleged" 
violations are believed to concern the 
bank's dp acquisitions and subsidiaries and 
are currently under review by the Legal 
Division of the Federal Reserve of New 
York. 

Since its quest for approval of Citi­
share. which began in January 1979. Citi­
bank has "openly" acquired the California­
based Lexar Business Communications to 
supplement its internal office automation 
push. But last year Citibank set about buy­
ing other computer services concerns (at 
least seven) actively engaged in selling to 
the industry. Thret? are service bureaus for 
smaller and regional banks: Southwest Data ' 
Center (Texas). P.G. Data Center (Ohio). 

and Colorado Computer Center. Other 
acquisitions cover companies involved in 
more general financial services: Thrift Data 
Corp. (St. Louis). BSI (Dallas). Interconti­
nental Computing Inc. (Kansas). CPU (in 
Southfield. Mich.). The latter is also the 
subject of litigation from Computer Ser­
vices Corp .• also in Southfield. which seeks 
confirmation that Citibank bought CPU 

without federal approval. The csc suit also 
calls for an investigation and appropriate 
action. 

Citibank is keenly aware that cur­
rent bank holding company regulations 
don 't give it enough leeway to carry out its 
master plans. So. with its Citishare applica­
tion. it is suggesting amendments to the 
law. observers explain. Former liberal 
interpretations of both the National Bank 
Act by the bank's regulator. the Comptrol­
ler of the Currency. and of the iaws pertain­
ing to bank holding companies. by the 
Federal Reserve Board. have broadened the 
stipulation of the law that such services 
must be directly "related to the business of 
banking .•• 

Citibank is now pushing for the 
regulation to be so wide that it encompasses 
not only the selling of banking. but also of 
finance and economically related data. 

Ifthis happens. and the legal shack­
les are thrown off. the bank's dp operation 
is certain to explode. The face of the current 
$12 billion independent computer services 
industry-a profile. mostly. of thousands of . 
small entrepreneurial outfits-will change 
irredeemably. . 

Sources within Citibank suggest 
that since it began selling its services on the 
outside in late 1976. it has nurtured them 
into a $100 million to $150 million a year 
operation. 

That means. according to experts. 
that what amounts to preambles and pre­
liminary moves by the bank have already 
turned it into. at the very least. the 26th larg­
est independent computer services compa­
ny in the U.S. This is from International 
Computer Programs • list of some 7.500 ser-

Since its quest for approval of 
Citishare, Citibank has openly 
acquired several computer 
services concerns. 
vices companies that generate any mention­
able revenues at all. as well as the hundred 
or so who do more than $10 million a year in 
business. 

_ This slice of the marketplace has 
been generated by an operation that until re­
cently. at least. was at best just ticking over. 

When filing for Citishare early in 
1979. the bank said that 60% of its external 
revenues at that time were generated by sell- . 
ing the "excess" from its own computers. 
The rest came from the General Electric 
time-sharing network and in-house installa­
tions of its systems. They said then that 
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25% of Citishare's c·omputer resources 
went to service outside·clients~. 

It IS anyone's guess how these per­
centages might have changed since. But 
with the increase in outside client base fol­
lowing the new acquisitions, and with Citi­
bank's organizational changes to 
incorporate them into the bank's Financial 
and .Information Services Group (F1SG) 
under vp Robert B. White, the percentages 
changed a great deal, sources claim. 

Citibank has been le~s than open 
about the definition and aims of its Citishare 
concept. Since its application, it has been 
re~atedly pressed by the Federal Reserve 
and ADAPSO to throw more light on the sub­
ject. So far, both privately with the author­
ities and publicly in the courts, it has not 
done so. 

So what are these plans? And what 
do they. mean to the dp and services busi­
ness? 

Sources from both Citishare and 
Citibank, as well as the public record, have 
thrown up some clues. 

Having been the single largest driv­
ing force behind the move to distributed 
processing in the 1970s, Citibank clearly 
wants to profit by selling this expertise in 
the 1980s .. Much of its pioneering work in 
decentralizing its massive IBM central func­
tions was achieved at great cost and much 
pain. There was a time in its ambitious Pro­
ject Paradise (DATAMATION, September 
1978) when it seemed that the bank had be­
come a shop window for every green and 
untried minicomputer and terminal in the 
book. . 

. AHthis costly education .has given 
the bank a fierce resolve to profit on the out­
side from its experiences. In addition, the 
fading profitability of Citibank and others 
from their conventional ~anking business 
has added an economic argument· to its 
plans. 

But perhaps the most potent argu­
ment that Citibank will eventually unveil 
for the authorities to justify its peneration 
into computer services comes from the 
modem nature of banking. One formerCiti­
share employee says: "Banking in an ab­
stract form is keeping track of information 
-monitoring it,storing it, and dispensing 
it." He adds, "As the technology has 
grown, the banking industry, as defined, is 
starting to look more and more like the 
information processing industry." 

~~--------------------------------~----~--------~----------------~--------------------------------~ 
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NEWS IN PERSPECTIVE 
The source added that it obviously 

represents sound banking principles to 
profit from the degree of similarity of the 
two converging areas. He said he thought 
the Fed and the new Administration would 
see it that way. What we are beginning to 
see, he concluded, is a new argument of a 
monopoly in the services area being justi­
fied as a "national resource." 

So far in. Europe, observers point . 
out, the Post Offices (YITs) have not been 
restricted from offering services to their 
own communications monopolies. Now, in 
the U. S. computer services field, Ma Bell is 
beginning to do the same thing. 

ADAPSO members have privately ex­
pressed the fear that their diverse and varied 
industry would sooner or later be central­
ized through control by several giants­
each a monopoly in its own field. In addi­
tion to the banks and AT&T, IBM is beginning 
to offer services (after having been pre­
cluded by law) to its own hardware "mo­
nopoly, " Exxon and Xerox to the "office 
of the future," and so on. 

What is clear from the Citibank plan 
is that it anticipates that each "monopoly" 
will go hunting outside its own traditional 

'turf. It clearly intends to do the same. 
Already under development within 

Citibank's Lexar unit is an advanced func­
tion semiconductor-based PABX system. 
This will provide the heart of a new compa­
ny that Citibank is expected to spin off at the 
end of this year, say sources. It comple­
ments the System 90 management worksta­
tion which has already been sold to users 
outside the bank. 

Both of these forays into office auto­
mation are believed to be part of a new sub­
sidiary, BHC Resources Inc., which is 
expected to blossom into a full-blown chal­
lenger to Exxon and Xerox in the office of 
the future. Another offering in this area is 
the bank's Automated Information Man­
agement (AIM) service,. which integrates 
database management, text manipulation, 
micrographics retrieval, front office trans­
mission processing, and the like. 

Yet one more important ingredient 
believed to be within this subsidiary is' a 
200-man marketing team in Florida, Citi­
corp Information Services, which sells 
minicomputers to bank holding companies. 

BHC Resources, like at least nine 
other subsidiaries, was incorporated last 
year in Delaware, where the laws covering 
the process are well known for their "soft­
ness. " 

As far as can be known at press 
time, approval to form these subsidiaries~ 
all cogs in the Citishare wheel-was never 
sought by the bank. Until the banking laws 
are amended in the manner that Citibank 
wishes, its operation would seem to violate 
the statutes. Perhaps this is why approval 
wasn't sought. 

Former employees of the big bank 
point out that it tends to shuffle subsidiaries 
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around the Citicorp's vast holding structure 
frequently and deftly. So the exact place of 
each piece within the Citicorp computer ser­
vices jigsaw is at best an educated guess­
even for its own management. 

"Their strategy seemed to change 
every five minutes at one time," said one 
former Citibank employee. "Executives 
would go to their respective homes each 
night, each using his own piece to fonn an 
idea of the 'grand plan.' " 

The ex-employee added that the 
bank did originally intend to follow up its 
Citishare application with a more detailed 
plan: "This was intended to be fonnulated 
some four months after the application for 
approval," he said. 

Following the legal blocks to its 
move, Citibank now seems content to stall 
the requests for more detail and wait for the 

A new subsidiary, BHC ' 
Resources, is expected to 
blossom into a full-blown 
challenger to Exxon and Xerox 
in the office of the future. 
general situation to develop on the outside. 
"It has not pushed more than $7 million and 
40 employees into Citishare; it's waiting to 
react, " said a former employee. But on the 
inside, away from prying eyes, it has gone 
about building its empire. 

Two of its subsidiaries, Corre­
spondent Resources Inc. and Citicorp Re­
mote Computing Services Inc., will acquire 
and develop service bureaus to build up a 
nationwide computer network to service 
smaller and regional banks. Each bureau 
currently sits at the center of a network of 

, banks in each state. When interstate bank­
ing networks are allowed, perhaps in the 
mid- '80s, Citibank is positioned to meld 
them all into a massive national banking 
network. 

Another subsidiary, Thrift Re­
sources Inc., takes its services out to sav­
ings and loans institutions. Yet another, to 
credit unions (c.u. Resources Inc.). A more 
general subsidiary, Government Resources 
Inc., is believed to be the locus for Citi­
bank's push into health care and medicaid, 
as well as municipal tasks such as violations 
processing. 

On top of all this, Citishare itself has 
already offered a wide range of financial 
packages, time-sharing services, and data­
base services to the industry. Citibank per­
sonnel are beginning to pop up with bids for 
all kinds of general purpose services. con­
tracts, including one for a recent large time­
sharing contract awarded by Price Water­
house (which it lost). 

Within Citibank's suggested defini-
. tion of banking, financial, and economic 
services, there seems to be no conceivable 
limit to the types of things it intends to do. 
What we've seen, say sources, is just the tip 
of the iceberg. 'What is under the water 

could easily sink the small-ship computer 
services concerns that are bracing them­
selves against Citibank's big wave. Their 
industry, they ~ay, has thrived because of its 
variety and diversity-both by company 
size and customer requirement. These in­
gredients have created a competitive atmos­
phere which has fueled innovation and 
entrepreneurial flow. rhey are very much 
afraid that "monopolists" can only kill 
such an atmosphere. 

They point out that banks (espeCial­
ly the largest) can operate from a position of 
privilege that is denied the rest of the ser­
vices industry. As well as fueling business 
with their money, they are privy to all kinds 
of sensitive information from their custom­
ers and the government alike. All of this can 
be used with weighty (ADAPSO would say 
"crushing' ') effect in the unregulated ser­
vices area. 

So far, ADAPSO has used "at least 
six figures" worth of its members' money 
on litigation, say insiders, and is reluctantly 
moving toward a seventh figure. While 
resembling a mosquito repeatedly stinging 
an elephant, ADAPSO still hasn't come up 
with the mouse to frighten away the giant 
beast. 

For ADAPSO there are encouraging 
signs that both the Comptroller of the Cur­
rency and the Federal Reserve are moving 
toward a unified approach to the laws gov­
erning bank holding companies. As one 
legal source said, "If the Fed reads the 
existing laws literally, ADAPSO'S case at the 
next round in May is rock solid. " But he 
added, "If the Fed reads the laws from the 
background of the evolution of technology, 
ADAPSO'S case is not so good. " 

As the authorities deliberate, Citi­
bank continues to do the thing it has done so 
successfully in the past-poSItion itself to 
take advantage of change. Its big guns are 
being quietly moved to the front, and are 
primed and waiting. A favorable nod from 
the courts could be all that's needed to 
change the face of a whole industry, and at 
the same time herald the entry of other 
major banks that have been watching with 
interest, such as Bank of America and 
Chase Manhattan. 

Even the most optimistic propo­
nents of the ADAPSO stand feel that if Citi­
share is stopped this time, it will just 
reemerge in some new fonn from within 
Citicorp's vast corporate womb. For Citi­
bank, there seems to be no turning back. 

Already the talk is of computer ser­
vice companies hedging their bets by 
sounding out AT&T for future contracts in 
the "coming battle of the monopolists." 
Some of the more adaptable ADAPSQ mem­
bers could, of course, profit from all the key 
players in the 'services game. 

But until the game is forced upon 
them, they'll continue to search for the illu­
sive stone to topple a Goliath .. 

-Ralph Emme" 



You're.the D.P. Manager and they're coming at you 
fromal! sides. Users are- crying for their programs. 
Programmers are crying for more test time. Operations 

. -iscrying for more tape and disk drives. Auditing is crying 
for better security. And you're crying "HELP!" 
IBM has a solution: Buy more hardware and OSNS. 
But Insac Softwar~ h,as abetter one: System/Manager. -

, System/Manager': is .the only integrated system soft­
ware solution to the full gamut of DOSNS and DOSNSE 
resource management and control problems. Not only 
does it bridge the DOS/OS gap without the upgrading 
of hardware or the addition of more sophisticated pro:­
grammers, in many cases it can actually provide greater 
capabilities thanareavailabl,e in OS! 
-While many limited Disk'and Tape Management Systems 

" have been available for a number of years, not one has 
ever approached the breadth of features, ease of use, 
and high efficiency now offered by System/Manager. 
Because System/Manager has a unique system/catalog, 
it can address all the areas of Resource Management: 
Job, Tape,Disk Space and File Management,'as well as 
Reporting. 
Get 90 to 95% of as benefits at a fraction of the cost. 
Finance will love this. Instead of the $500,000 price 
tag on conversion from DOSNS to OSNS, the ticket 
on System/Manager starts at about $8,500. And even 
that low amount will cost justify itself in an incredibly 
short time. It will immediately save most users one or 
more disk packs, quickly cut down on the number of 
tape volumes required and substantially boost multi­
programming capabilities, thus dramatically increasing 
overall throughput. Present System/Manager users have 
experienced a quick drop in job reruns and have gener­
ally avoided a host of costly computer operator errors. 
The file security and control facilities save expensive 

inadvertent file deletions and overwrites. In short, the 
many benefits of the more than 100 features in System/ 
Manager can collectively payoff the system in a few 
short months. 
Get long term savings too. System/Manager continues 
to provide handsome savings even after its initial cost 
has' been justified. You can expect to -postpone or 
eliminate additional disk drive requirements, increase 
throughput and multiprogramming, simplify operations, 
reduce reruns, and release programming personnel from 
tedious chores to be used for more productive applica­
tions. _And beyond money and time savings, System/ 
Manager can save you considerable aggravation. 
Don't let DOSNS or DOS/VSE limit your installation's 
productivity any longer. Because you can now cross 
the bridge without falling into the financial abyss. Arrange 
for a simple, no-obligation trial of System/Manager and 
see how immediate, tangible and significant the benefits 
are to you and your company. 

DITJ~w[1; 
INSAC SOFTWARE, INC. 
2300 Peachford Road, Suite 3235 
Atlanta, Georgia 30338 (404) 452-7676 

I want to know more about System/Manager. 

NAME TITLE 

ADDRESS 

CITY STATE ZIP 

COMPANY HARDWARE OPERATING SYSTEM 

CIRCLE 35 ON READER CARD 
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MAKING 
THE TOUGH 
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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'O:r ,. 
United Way 

Thanks to you, it works. 
f"or all of" us. 
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NEWS IN PERSPECTIVE 
LITIGATION 

ADAPSO 
VERSUS 
CITIBANK 
Through legal wrangling, the 
trade group is trying to keep 
the big banks off its turf. 
Beware, all ye data processing entrepre­
neurs. The big, bad banks are hungry to 
swallow you. 

Or so the Association of Data Pro­
cessing Service Organizations would have a 
federal district court and the Federal Re­
serve Board believe. 

The trade group has been promul­
gating that theory rather successfully since 
1977, when it sued Citibank and the Comp­
troller of the Currency. The suit alleges that 
the offering by Citibank of certain dp ser­
vices is in violation of the Bank Holding 
Company Act. The act requires that a bank 
holding company or its subsidiaries engage 
in only those activities that the board has 
determined to be "so closely related to 
ba,nking or managing or controlling banks 
as to be a proper incident thereto. " 

The complaint also asks that a 1974 
interpretive ruling by the Comptroller be 
declared a violation of the National Bank 
Act. That ruling gave banks an opportunity 
(ostensibly in the name of progress, accord­
ing to then-Comptroller James Smith) to 
sell "excess" computer power. 

At the moment ADAPSO has a slight 
lead, having persuaded Judge Kevin Duffy, 
U.S. District Court-Southern District of 
New York, in late December to dismiss 
Citibank's counterclaim. Citibank 'had 
charged that ADAPSO conspired and com­
bined with its members to delay the bank's 
entry into the data processing services busi­
ness and that the action constituted a viola­
tion of the Sherman (antitrust) Act. 

The action has since shifted to the 
Fed, and all bets are off. That body gained 
jurisdiction of the controversy when the 
$110 billion Citicorp, Citibank's parent 
holding company, applied for authorization 
to engage in certain data processing and 
transmission activities through a subsidiary 
called Citishare. That authorization would 
presumably require changes to some of the 
Fed's current regulations. 

ADAPSO, joined by members ADP 

Network Services, Comshare, National 
CSS, On-Line Systems, Quantum Science 
Corp., and Tymshare,. took strenuous 
objection to Citicorp's request. It asked the 
board to either deny the application or order 
a formal hearing on it. The board decided in 
November to hold a hearing on the applica-

tion, which included a proposed amend­
ment to the Fed's Regulation Y. Pursuant to 
that notice, Judge Duffy placed the case on 
the suspense calendar pending the outcome 
of the hearing. 

The antagonists had at each other in 
a recent prehearing conference before 
administrative law judge Walter Alpin. 
ADAPSO'S counsels were armed with an 83-
page pre hearing memorandum; Citicorp's 
attorneys were free of such weighty tomes. 
The judge made no reference to the written 
words, preferring to concentrate on the 
spoken ones. 

If Citicorp has its way, Regulation 
Y will be drastically amended. It currently 
authorizes nonbank subsidiaries of bank 
holding companies to engage in dp activi­
ties only for providing bookkeeping or dp 
services. for the internal operations of the 
holding company and its subsidiaries and 
storing and processing other banking, 
financial or related economic data. 

Citicorp's argument is that the two 
provisions of Regulation Y, while well­
intentioned, are not flexible enough to 
accommodate the current diversity of dp 
services offerings nor to anticipate future 
technological developments. Its revision 
would "clarify the fact that it is directed 
solely at the banking, financial, oreconom­
ic nature of the underlying services and 
information being provided by means of 
data processing and transmission, while 
leaving to the. bank holding company the· 
latitude to choose the manner in which those 
services and information are to be offered. " 

In addition to the amendment, 
which would greatly widen the scope of per­
missible .dp activities by bank holding 
companies, Citicorp proposes that Citishare 

Citicorp argues that the Fed's 
regulations aren't flexible 
enough to accommodate the 
current diversify of dp services 
offerings nor to anticipate 
future technological 
developments. 
will, among other dp activities, provide to 
others byproducts resulting from permissi­
ble dp and transmission activities and sell to 
others for any purpose any excess capacity 
on data processing and transmission facili­
ties used in connection with any of the 
newly authorized activities. 

, 'N 0 artific ial restrictions -should be 
placed on the natural evolution of technol­
ogy, " Citicorp counsel Richard Whiting 
told Judge Alpin. "Much of our competi­
tion comes from unregulated companies, 
and banks must be able to utilize fully the 
latest technology to stay competitive. Pro­
testants [ADAPSO and friends] are trying to 
limit the use by holding companies of this 
technology and therefore prevent them from 
effectively competing." 

"That is not the issue," countered 



Discover the depth of changes 
brought about by the IBM ,4300 Series. 

DON'T LET IBM 
FOOL YOU AGAIN! 
An insightful three-day seminar that asks the 
question: IS THE 4300 AN INDUSTRY UPDATE 
OR A REVOLUTION? 

Send for full seminar information! 

Do you believe that the IBM 4300 Series is the latest, 
most cost-effective reincarnation of the System 
360/370 using 64K bits/chip technology? Well, it might 
not be so ... especially with the 4331 hardware, and 
the software for the 4341 and the 4331. 

New configurations signal a sharp break in the previ­
ous philosophy of centralized data processing. IBM is 
noW moving towards interactive processing and pro­
gram development on multiple syst'ems close to, or 
even in, the user departments themselves. 

IBM Is Like a Centipede. You're Always 
Waiting for Another Shoe to Drop. 

The 4300 Series is more than the next shoe. It could 
be a cleverly disguised revolution in IBM's manufac­
turing and software plans. Frederic' Lamond, TTl's 
seminar leader, gives you an objective explanation 
and appraisal of this radical departure in hardware 
and software design. 

Why has IBM opposed distributed intelligence until 
recently? I BM has gone out of its way to play down 
the fundamental changes heralded by the 4300 
Series. Mr. Lamond's investigative presentation 
shows you the real depth of the changes, the impor­
tance to all DP users, and the possible impact on the 
entire industry. 

Is the 4300 Series for You? 

What is the real story on the 4300 Series? What are 
its strengths and weaknesses? How can it best be 
used - both on its own and alongside other hard­
ware? What are the alternatives - both from IBM 
and other mainframe manufacturers? 

This timely seminar is an important continuing educa­
tional experience for all senior DP personnel- even 
those who are not presently using IBM equipment. 
Coming industry changes caused by the 4300 Series 
breakthroughs will affect all data processing within 
your organization. 

FREDERIC LAMOND 

Frederic Lamond worked at The Economist Intelli­
gence Unit before joining Univac as a Senior Systems 
Analyst. You have read a number of his articles in 
Datamation and Computer Weekly. This seminar is 
the result of a just-completed investigation of the IBM 
4300 Series. Mr. Lam0nd is a seasoned speaker who 
entertains as well as informs seminar attendees. 

Write or call Technology Transfer Institute 
today for full seminar information: 

(213) 394-8305 

iiiiii;~:ll~~~'!!Y 
!!!!,~=.,.,.,.~.,.= 
p.o. BOX 49765. LOS ANGELES,CA 90049/2131394,8305 
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\ 
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NEWS IN PERSPECTIVE 
ADAPSO general counsel Milton Wessel. 
''There's no question that banks can use 
whatever technology they want. Marketing 
of dp technology by banks is the issue." 

That's not all, folks. ADAPSO chal­
lenged Citshare's proposed sale of excess 
computer time and time-sharing services as 
means for evading restrictions on process­
ing non-financially related data. It contend­
ed that since a purchaser of the proposed 
time-sharing service would have a terminal 
on its own site, it would be impossible to 
monitor the purchaser's use of the computer 
services to prevent the impermissible pro-

No~ 

cessing of non-financially oriented data. It 
also claimed that many of the proposed dp 
services were not the kinds traditionally of­
fered by banks. 

Going for the jugular, ADAPSO 

argued that Citicorp 's unrestricted entry into 
the computer services business would result 
in unfair and decreased competition, undue 
concentration of economic resources, and 

, the likelihood of unsound banking practices. 
The adverse effects of allowing the newcom­
er in would, in this view, far outweigh any 
potential public benefit. 

"The heart of the case," Wessel 

Data General Dasher 
emulation from 
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• Emulates Dasher6053 and Dasher 200. 
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said, "is to what extent a corporation-a 
bank holding company-holding a govern­
ment grant of monopoly power can use that 
grant to enter another market that has been 
thriving and competitive. ' 

"For ADAPSO, Citishare equals Citi­
bank. We protest the linking of the bank, 
the holding company, and data processing. 
We don't believe that the power of the bank 

The Fed gained jurisdiction 
when Citicorp applied for 
authorization to engage in dp 
and transmission activities 
through a subsidiary called 
Citishare. 
and the holding company can be effectively 
separated. We are unwilling to rely on 
maximum separation. " 

After several hours of testimony, 
the judge gave Citicorp until May 18 to sub­
mit its statement on why it should get what it 
wants. ADAPSO will then have three to four 
weeks to respond. And as tomorrow and 
tomorrow and tomorrow creeps in, each 
side will bring in witnesses and cross-exam­
ine them. A firm decision from the Fed, 
then, is surely months away. 

"It continues to be ADAPSO 's belief 
that banks and holding companies should 
stick to the business of banking," ADAPSO 

president Jerome Dreyer concluded . 
Will they or won't they? Not even 

the administrative law judge knows for 
sure. This show has several more acts. 

-Willie Schatz 

THE PCMS 

TAKING 
APCM 
STANCE 
Bad times for the economy 
bode well for the PCM vendors, 
believes National Advanced 
Systems. 
Ridiculously high interest rates, a lousy 
economy, and double-digit inflation seem 
to be providing the shot in the arm needed 
by the plug-compatible mainframe indus­
try. When businesses are forced to run lean, 
reduce expenses, but still add to computing 
capacity, that's when the lower-priced 
alternatives to IBM systems gain credence in 
the marketplace. In bad times, says David 
N. Martin, executive vice president of Na­
tional Advanced Systems, " ... we gain 
market share percent and we're impacted 
less on an absolute basis than, say, IBM or 
Burroughs is. " 



Our new daisy wheel tenninal gives 
you a lot more than pretty type. 

The AJ 833. Latest in the AJ family 
of daisy wheel printing terminals with 
superlative print quality. 

But theres a lot more to the AJ 833 
than pretty type. No other terminal of 
its kind can match the AJ 833 for 
applications versatility-timesharing, 
high-resolution plotting, communica­
tions, text processing, letter writing, 
andAPL. 

The AJ 833 does so much because it 
has so many built-in capabilities. Such 
as a unique, totally programmable 
keyboard You can program every key 
for special use-and seven keys for 
multi-function use, with up to 31 steps. 
This lets you perform repetitive tasks, 
such as logging on the computer, at 
the touch of a single key; 

You also get a non-volatile memory 
to"store terminal status even when the 
machine is turned off, single-key status 

reporting, 45 cps bi-directional printing, 
precision plotting, and selectable data 
rates up to 450 bps. 

If you need even more capability, the 
AJ 833 can provide it. Among a long 
list of options are 600/1200 bps full 
duplex operation with buffer overflow 
protection, extended memory, IBM 
2741 compatibility, and Ultraplot high­
speed plotting. 

You can also add proportional 
spacing. And a text enhancements pack­
age that includes bold face printing, 
automatic centering, automatic under­
lining, even automatic margin 
justification. 

If by chance you need less capability, 
you can choose one of the other mem­
bers of the AJ daisy wheel family-the 
low-cost AJ 830 or the mid-range 
AJ 832. You can even upgrade existing 
AJ 832's to full AJ 833 capability. 

The source. Of course. 

That's family for you. 
We've got growing families of other 

types of terminals, too-efficient dot 
matrix printers, quiet thermal printers, 
and versatile CRT's. So you can come 
to us whatever your needs. 

Another thing. We won't sell you 
a terminal and forget you. Because we 
not only manufacture terminals, we also 
lease, install, and service them. World­
wide. When you deal with AJ, you deal 
with the source. 
. For details about the new AJ 833 

or any of our terminals, call the AJ 
regional office nearest you: San Jose, 
CA (408) 946-2900; Rosemont, IL 
(312) 671-7155; lIackensack, NJ 
(201) 488-2525. Or write Anderson 
Jacobson, Inc., 521 Charcot Avenue, 
San Jose, CA 95131. 

nANDERSON 
~.JACOBSON 

CIRCLE 169 ON READER CARD 



~!ii(i.~ :.~l~r~r ~-~)(:l~~:l:~;) ~;l "~ •. 1 iii: (~i ~j;' \ :H?:; ~~;, 
i~l~Thn'~\~j(\r(:}:I!ij;.l;';~: 'h:i:;;!lf·i.ll";;~:! ::i\~~ (~I_~!?: .'.i l 

.. \;j ~Jti:ll~. ~·Ii(j~',l .. ::;' i t;j~:; I'. : p I:,'. < ~i·I:.f 'l ~ '.'~·11~; I'~ \~l ~ i i!'~ 
. '. . . 1t·\{j~!.:)!li,ri~{~L~f:,:; ~J\~\":j .1'Y\!ft'~ I~;: :t.f:.l~h\Lb 

j"~"-h)' '1~~"7f"i"i~~r i;n·':;1'~·:;:"iHri~ '~Hlii\i\'!.iJ.H~I~IYJ\ \~l'lk.i <~I~filhJI;t~~}:s :~)il; '/f.~J~.r' .. ~,),,~ _. "~~-":'"~_~' ._~. "~~.JJ ....... _ .... _~~,,.,_~ ..... _ .. . 
.. ,§)~~rI;·whrrW:!Wl~t~.l.;;l; .. 

····l~l·I';;;J':.'.t.·il':·{,,·)\,il;~ .. r~.,~i~.:1jrol-r. .. ;J·;ti~'~"ii!"ii::": ; .... , .. ' .... >.. . .. . -" . "'",:.·~A, ... ~\"~.IU, q,.:.t.~., ~,:, •. ~l\-!.~~::.L ·L .. ~H - ,-\..:-;.' 
l~m.l!ht~! l!l~' ~;,j'inr lIrT§,ibff.€ml tUtil l L~l§i :4tl~~)I§i 
J~0) ~"i l~:i~) it~1~\f (t~11 i! I~·.~_: \1{'(~l~.l !~l;. ¥fm i~! ml.~! 
;::SiJd'~li'8:{ff~lqjlit -
\ .. ~I ..,. '\ _ .• ... \-..; t f, J 



,~~~;,; 'r .. ::~ .. :~,~.n~f,' ,f'~t~_~,,~ ,~.(c1·!~::,~l:·~~~ ~//'~'~~' :~L;'" ~fn~,~~.~/'; '::F' 

::(~;!?:. '~'~'}:i(;f~ H~'; 'ii" r~ ':f, I~\ ~',:'(~r!i!\ 1H1." , .. AI.." 

. ~~i~~'~!r~~{!:~l :·:;~;l!;;t~'i~,:.}~i·~~:g:;~ll~';::~I~:{;·J;:~;, 
: ,: ~:((~ r·,) , 

: ~~~"~ ;.~ ~ f: J:~ t~,: 1 ;r"~~;1 ~t~, I~~ r<~ tj ;~:Y~,~'~~Y~~ 
.:'l~'~~;;'i.:ln=- ;::(~t~. 

,1 h~: "~'{~J'fH(j" 
\.~I.! ii@~\Vi~l~:'~ :~·riil1;~:·mlJi,(f 

i~W~f'~l~n~i liim::-~ l~ :~~~.i?:lW!ili iWi'(~,,::J~: 

tPw ~~ri"t'i~ll:::~,i) ;;-\\·}:h'2!f;i1~~q~·:{iF~t:i';1~1 
'?\iWls~: li~Uil~.fI,!t}H:i~\);i~'f~l~Fi!· :~:~~'h:-1@i)f: 
f;>'{~jY ~~ r::; i 
J ~ !~1 r1ri~'1 ~! r:.;'~: 

, >, ; ~I,': 

';,\ ~; \.~l(j r:';~ t;"", :,=.1. ~ r i' i(i~/H~i~:l !~:: t~: i.l :!\~,: 
: ;-"~:};;:~':ll ;l<sj~Ltl ~i t~t;,'(~l:t:\; ;~l!'iI(::'lHriiE: 

'.\r: ri: : ~):j~1: ~ ~!-~ (! ~.! ;"~o~I:~iln~; rz)l:l i~\~!II('Hfi!· ." 

,~(:r~~l:; 1 r, ~~i i::,t 1':;; ~ i ;{~ )~i ,;: i llT:.r: I ~i~~l,tl< 
~'~.:::;):i::!, ,;;,\,~~!" \:d:~i,iH§; I~'!:\\; l~Z;;f£,f!~I~l:' IjP 

, • :: .'; j :. t, _' I :: " • .. :_"1 . ¥\" ~ ~ { I •. _ ,; .';;' , ~. °t..,-N ~ f .......... ,~ , .:! "'~i ..... , .. ~~_ ",I ' '\. ,: ..... .,: .', 

I~' :-:! ",' ::'"," ..... ,'. ~ ~' 1, l.' P ::'<;. "J,' '\ J'''' ~ ~!i1 t:~ .. ~~.,. ," '/ :'~ ~':,~:! ... ~ ~,! l"""'.~~ ~ 0 0 

;~: ~ ~;i~' i,/§f~~:~, t~ ~ I ijF:d§l !I~m j~l~ !l§; 1 ~i@ ~~.'H! ~MW\' 

/:}i(~1i ((il~y~il ~r~r2jt.nnnJP'~·it~:; HF: m(~'2i#~;,~~ 

~! r~¥\~j~1 ~W·l~:~i~'~~;,~~~(~~~~J)~~n,'. 



Today, few business decisions make 
more of an impression than those 
resulting in lower costs and improved 
efficiency. 

That's why you should get to know 
KV Microfilm Jackets. Not only do 
they improve filing and retrieval, they 
can save you up to 22% in costs. 

What makes ours a better jacket? 
For one thing, KVs are not the "glued 
on" polyester ribbed type that can 
lose their adhesion. KV Jackets 
feature ultrasonic dual seal welding (a 
process we pioneered) to ensure 
durability under high retrieval 
conditions. We also added skip seals 
to prevent tearing and promote longer 
wear. 

KV Jackets come with top service, 
too. Three to five day delivery versus 
30 to 60 elsewhere. And that's for 
jackets with the best duplication 
characteristics in the industry. 

Add all these benefits and you see 
why KV Jackets are unique at their low 
cost. We'll send you more to impress 
with, including FREE samples and 
dealer name. Just clip the coupon and 
mail today! 
For fast action, 
call toll-free 800-238-3966 
KV Jackets. Kleer-Vu Industries. inc. Dept CAE 
PO Box 449. Brownsville. TN 38012 ----------I KV Jackets. Kleer-Vu Industries. Inc .. Dept CAE I 
PO. Box 449. Brownsville. TN 38012 

I Send me the lull KV Jackets' story. plus FREE Samples I 
I Print Name I 
I Title I 
I Company I 
I Address __________ _ 

City State __ Zip I 
I Business Phone ( ) Ext.__ I .. _--------_ .. CIRCLE 45 ON READER CARD 
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NEWS IN PERSPECTIVE 
By Martin's reckoning, the installed 

base of peM mainframes worldwide at year­
end 1980 looked about like this: NAS has be­
tween 500 and 600 processors installed, 
Amdahl Corp. has from 400 to 500, Magnu­
son Computer Systems has from 150 to 200, 
and the IPL/Control Data combine has from 
100 to 150. All this has-taken place in the' 
few short years since the first of these plug­
compatible machines ~as installed by Am­
dahl back in 1975. Further, Martin points 
out, NAS and Amdahl and Magnuson all 
shipped more hardware in 1980 ~han ever 
before. "And that will happen again in 
1981. " 

He cites at least two reasons for this. 
One, the' tarnish has about worn off the 
image of the peM industry. When IBM estab­
lished a startlingly new price-performance 
level with its 4300s, introduced in January 
1979, the market went into a tailspin as 
mainframe customers put a hold not only on 
new orders but also on deliveries of previ-' 
ously ordered machines. ltel Corp. was 
forced to tum over its peM business to Na­
tional Semiconductor, which found that its 
first priority had to be to convince its cus­
tomer base that National was in this busi­
ness for keeps, that it would be able to 
continue supporting those customers. Mar­
tin personally had to make presentations to 

. his customers' key managements about five 
times a week, trying to convince them of 
both the peM industry's and National's vi­

. ability. "I can't remember the lasttime I did 
one of those, " he says now. 

NASstrives to have the 
broadest line of IBM­
compatible equipment in the 
business. 

Secondly, he adds, user indecision 
that stemmed from their uncertainty over 
IBM'S future products and prices has gone' 
away, after announcements of the 4300 
Model Group 2s and the more recent 3081. 
"So people are back in the decision-making 
mode," he avers. 

The Mountain View, Calif.-based 
NAS strives to have the broadest line of IBM­
compatible equipment in the business-not 
only a line of computers from small-scale to 
large but also tapes, disks, and communica­
tions gear. For many customers, NAS wants 
to be the single alternative to IBM. The 
company manufactures medium-scale 
processors in San Diego, Calif., hardware 
with power comparable to the IBM 4341 and 
on up to the 3031. To date, San Diego has 
produced more than 500 of these comput­
ers. In addition, National handles larger 
mainframes supplied by Hitachi Ltd., these 
spanning the IBM line from the 3031 to more 
horsepower than the 3033-AP. 

And earlier this year the company 
added the As/9000dpc, a tightly coupled 
system with almost twice the performance 
of the previously top-of-the-line 9000 im-

DAVID N. MARTIN: "Right now we're 
moving 5000 family products at a 
higher rate on a worldwide basis than 
at any other point in the history of the 
company." 

ported from Hitachi. The 9000, comparable 
in power to the IBM. 3033MP, is about three 
times more powerful than the AS/7000, 
which is also supplied by Hitachi. With the 
announcement of the 9000 dual processor 
complex, NAS also lowered the price of a 
16MB, 16-channel 9000 to $3,685,000, 
down from the original $4,520,000. 

The new processor, of course, puts 
NAS into the same marketplace as the IBM 
3081, as well as Amdahl's V 18 and the new 
580s. And for the first time it puts NAS in 
touch with the nation's largest corporations. 
The company in recent weeks has hosted 
representatives from AT&T, GTE, Bank of 
America, Manufacturers Hanover, General 

As for installations in '81, NAS 
says it may be held back not 
by market demand but by its 
supplier, Hitachi. 

Motors, Ford, and Lockheed-people who 
have had to come and take a look at what the 
newest store on the block has to offer. 
"They never really had reason to be here in 
the past 12 months," Martin says. 

The first two NAS 9000s, announced 
in September 1980, were installed in De­
cember, one at Lockheed in Palo Alto, 
Calif., and the other at Guardian Royal Ex­
change Life Assurance Society in the U.K. 
Martin won't say how many NAS expects to 
install in '81, citing corporate policy, but 
says the company might be held back not by 
market demand but by its supplier. Hitachi 
reportedly underestimated its domestic de­
mand for the M-200H by a factor of more 
than two, and the NAs/9000 is based on the 
production-bound M-200H . 





NEWS IN PERSPECTIVE 
In addition to the 10 MIPS As/9000, 

National is also getting its AS17000 from Hi­
tachi, the latter machine having about a 
third the power of the former. Martin notes 
that customers who have had their 7000 for 
three years are now looking for upgrades, 

To assist in the migration of its 
7000 customer base, NAS last 
month announced the 9000N, a 
processor with 80% the 
performance of the 9000. 

and says a half-dozen or so prospects for the 
9000 are from NAS'S own customer base. 
But, apparently to assist in that migration, 
the company last month announced the 
9000N, a processor with 80% the perfor­
mance of the 9000. 

Below the 7000 is the 5000 family, 
which traces its lineage back to the Itel AS/ 
7031 made by National Semi and an­
nounced by Itel in November. '77. The 
5000s, including upgrades announced late 
last year that incorporate features from the 
IBM 4300s such as DOS-YSE in native mode, 
are said to be gaining in acceptance. Martin 
credits this both to the new capabilities and 
to a stimulation of the market resulting from 
IBM'S 4300 Model Group 2 announcements. 
"Right now we're moving 5000 family 
products at a higher rate on a worldwide 
basis than at any other point in the history of 

the company," he says. He sees this con­
tinuingthrough the year. 

But what excites Martin is that while 
he expected his smaller processors to be 
sold to smaller companies, larger main­
frames to the largest corporations, he has 
begun to see 5OO0s being ordered by the lat­
ter for use at their second- and third-level re­
mote sites; It's distributed processing, and 
just as IBM has been installing 4341 s at cus­
tomers' remote sites, some 50 to 100 at a 
crack, so also this has begun at NAS, albeit 
on a much smaller scale. "We now are 
starting to see some business in that area as 
well," he says with a smile. That has be­
come an important new market for them, 
and it's nice to have inone 's product line the 
large-scale mainframes to go along with 
them. 

When National Semiconductor ac­
quired this business in late 1979 from !tel 
Corp., which earlier this year entered Chap­
ter 11 bankruptcy proceedings, it got some 
2,000 customers, the vast majority running 
some plug-compatible peripherals that re­
quired continued servicing by National. 
Now there are more than 2,000 customers in 
the U.S. alone, and of them some 300 to 
400 are cpu-only customers. Since the 
acquisition, National has increased the 
number of cust9mers some IOCJe, says Mar­
tin, but "that hasn't been our focus, adding 
new customers." The immediate need was 

to infuse the customer base with confidence 
in its new vendor. And there is reason to be­
lieve that this has taken place. 

In 1981, says the confident Martin, 
the largest shippers of medium- and large­
scale computers in absolute numbers will be 
NAS and Amdahl Corp., following IBM. 
And this by two companies that five years 
ago hadn't yet shipped their first computers. 

-Edward. K. Yasaki 

COMMUNICATIONS 

M/A·COM_/~> . 
PLANS -J!-t 
B/C·NET 
In a short time, Microwave 
Associates has grown from a 
supplier of microwave 
components to a builder of 
datacom nets. 
It was not so long ago that Microwave As­
sociates was a supplier of microwave 
components that operated within a relative­
ly narrow segment of the electronics indus-

THE ANN ARBOR AMBA55ADOR™ 
SETTING THE NEW STANDARD IN PRICE AND PERFORMANCE 

$995* 

'OEM 100 pc. price, 
U.S. domestic sales 

The Ann Arbor. Ambassador offers an impressive array of features for any CRT terminal application: Large 
15-inch screen - 60 line display - Zoom and Scroll - Selectable host areas and scrolling region - 5 graphic 
renditions - 5 area qualifications - 22 cursor controls -12 tab controls - 13 erase controls - 12 edit controls - 12 
send controls -10 print controls -11 receiving modes -11 operator convenience modes - 6 setup lines 
- Self-diagnostics - Down-Ioadable function keys - Support of ANSI X3.64, ECMA-48 and ISO DP 6429 coding 
- Ann Arbor quality - And much, much more. 

Call or write us for more information! 
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NEWS IN PERSPECTIVE 
try. But all that has changed since the 
company went on the acquisition trail in the 
late 1970s. 

Today MIA-Com Inc. is involved in 
virtually all the burgeoning phases of tele­
communications. Of particular interest has 
been the company's growing involvement 
in data communications networks as typi­
fied by its acquisition of Digital Communi­
cations Corp. (Dee). 

Having concentrated on assembling 
the pieces needed to build advanced net­
works, MIA-Com now appears ready to put 
it all together-in more ways than one. 

In order to meet its own internal 

For M/A-Com's internal 
communications, Macomnet 
will connect corporate 
locations with such 
capabilities as electronic mail 
and teleconferencing, as well 
as data transmission. 

communications requirements, the compa­
ny has· announced plans for a network that 
will initially serve in-house needs but will 
also form the basis for a commercial net­
work product available to dp and other 
users. To be called Macomnet, the coast-to­
coast system will connect corporate loca­
tions with such capabilities as electronic 

mail and teleconferencing, in addition to 
data transmission. 

Using satellite communications for 
long-haul transmission, Macomnet will 
provide an end-to-end network capability. 
Earth stations in the system will be 4.6 
meter, 15 foot antennas produced by the 
Prodelin division of the company, accord­
ing to Andrew Werth, senior vice president 
of Dee. Locations to be interconnected in­
clude Burlington, Mass., which is M/A­
Com's current headquarters; Germantown, 
Md., where Dee is based; North Carolina, 
where the Valtec division producing fiber 
optic and other cable is located; San Diego, 
Calif., where the Linkabit division makes 
microprocessor-based control equipment 
for military satellite systems; and Boca 
Raton, Fla., where MIA-Com will establish 
a new corporate headquarters. 

A key element of Macomnet will be 
the use of Dynac earth stations which are 
based on Dynamic Network Assignment 
Communications using time-division multi­
ple access (TDMA) modulation. Local distri­
bution elements of the network will use the 
same systems that are being tested in a 
cooperative venture that MIA-Com is con­
ducting with Satellite Business Systems 
(SBS) and Tymnet Inc. 

Through another affiliate, Local 
Digital Distribution Co. (LDD), MIA-Com is 
demonstrating the feasibility of Cable Pack-
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et Communications (Capac) and Radio 
Packet Communications (Rapac) systems. 
These will be included as part of Macom­
net, depending on local transmission re­
quirements, Werth said. 

While B/C-Net will 'b~ primarily 
a private network, the company 
doesn't rule out its ability to 
interconnect with public data 
networks. 

For the corporate network, such 
applications as· subminute facsimile, both 
slow scan and full motion teleconferencing 
up to 1.5M bitlsec, 56K bit/sec data trans­
mission, and other uses will determine the 
equipment to be used. The follow-on com­
mercial network offering, to be known as 
Business Communications Network (B/e­
Net), will draw on a variety of options so 
that each configuration is tailored to the 
needs of the customer, he said. 

With Macomnet scheduled to be 
operational in the spring, the company ex­
pects to have a commercial version ready 
before the end ofthe year. Discussions have 
been held with several prospective compa­
nies about the installation ofB/e-Net, Werth 
revealed. 

The Rapac system was originally 
part of the cellular radio concepts proposed 
as part of the Xerox Xten network, and 

University Microfilms International 
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Data Vault: 
Theyre all the security your 
software will ever nee(i. 

©1981 Plastic Reel Corporation of America 

Leaks. Cracks. 
Break-ins. Loss. 

Today, your soft-
ware is faced with 1--______ ---.1 

severe security problems. Problems· 
that can happen every time your com­
putertapes or discs are carried, 
shipped or stored. 

It's the world -out to destroy your 
data. With dust and moisture. Acci­
dents. Careless handling. And the 
frightening thing is, there hasn't 
been much you could do about it. 

Sure, you could get "special" 
packaging. And end up fighting 
clumsy flaps or metal inserts to pack 
your valuable software. Losing 
time. Andmoney, when containers 
proved less than durable. 

But now there's something better: 
Data Vault shipping, carrying and 
storage cases. Engineered to give 

your data the security it deserves. 
Data Vault case's are ruggedly built 

of precision-engineered thermoplastic 
material. With internal foam to absorb 
shock. Convenient positive action lock­

ing. Integral labeling. And durable fail­
safe carrying handle s. In a range of mod­
els to economically meet all your trans­

port and storage needs. All, backed by the 
reputation for reliability we've earned over 
the past fifteen years, protecting priceless 
footage for the motion picture industry. 
So don'ttrustyour software to luck. Trustus. 
For more information, see your local compu­
ter products dealer, or write or call us directly. 

,. p~mputer Products Company 

A Division of Plastic Reel Corporation of America 
46 Passaic Street, Building 52, Wood Ridge, N J 07075 (201) 933-9125 

Or Call Toll-Free: (800) 526-7453 
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NEWS IN PERSPECTIVE 
some FCC approvals may be required before 
this type of distribution system can be in­
cluded in the company's commercial offer­
ing. The highly directional, low power 
radio system was proposed to operate at 10 
GHZ, but this could be modified for other 
frequencies if the Xten proposal is not au­
thorized, he explained. 

While B/c-Net will be primarily a 
customized private line network offering, 
Werth did not rule out its ability to intercon­
nect with public data networks if customers 
need this type of extension. Although the 
network offering will depend greatly on 
each customer's requirements, Werth said 
that costs could come down to "about 
$90,000 per earth station site. " 

The key advantage of sic-Net, ac­
cording to Werth, is that the user can get a 
customized network, including intercity, 
intracity, and even intrafacility intercon­
nections. Satellite links can be replaced 
with other long haul transmission if that 
seems more feasible, and all-digital Data­
phone Digital Service (DDS) facilities would 
be compatible with the system, he said. 

Essentially, B/c-Net is an integrated 
corporate network solution for large busi­
ness users. In order to prove the concept, 
Macomnet will be used to link the most de­
manding customer of all-the parent corpo-
ration. 

-Ronald A. Frank 
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A PRO 
ATSNA 
SOFTWARE 
A software package from 
Comm-Pro Associates allows 
teletypewriters and similar 
asynchronous terminals to 
transmit data to IBM 
mainframes operating in SNA 
nets. 
While users of IBM'S Systems Network Ar­
chitecture (SNA) wait for the vendor to pro­
vide support for terminals attached to X.25 
nets, a small telecommunications software 
supplier already has such a product. 

Comm-Pro Associates, which spe­
cializes in giving IBM 3705 users features 
not available from IBM, has a package that 
allows teletypewriters and similar asyn­
chronous terminals to transmit data to IBM 
mainframes operating in SNA nets. 

Called Network Access Software 
(NAS), the package later this year will be up­
graded to support IBM'S main line of 3270 
type crt terminals, according to Steve 

Dubow, a Comm-Pro partner. While admit­
ting that his X.25/sNA software has drawn a 
high level of interest from IBM network 
users, Dubow pointed out that his firm has 
specialized in such products since 1973. 

Starting with packages for the earli­
er IBM 2703 line controller, Comm-Pro later 
phased into software for the 3705 when it 
became the main front-end for IBM network 
customers. Today the firm has packages 
running at more than 200 user sites, and in 
each case the software makes maximum use 
of IBM software so that existing applications 
and network operations are not adversely 
impacted. 

Does Dubow worry that the soft­
ware modifications developed by his 
company will be announced by IBM? Not 
really. He explained that IBM cannot afford 
to write specialized teleprocessing software 
unless its market studies show that enough 
users will want it and use it to justify the 
development effort. 

So what about SNA support for X.25? 
Dubow said that it would take widespread 
support for the international standard on a 
network like AT&T'S long promised Ad­
vanced Communications Service (ACS) for 
IBM to make a major commitment. He has­
tened to. add that IBM might offer more 
limited X.25 support before that, but in ei­
ther case he doubted that such a move would 
severely restrict Comm-Pro 'sopportunities. 

The Pea-fecI Paia­
for Digilal1esling. 
EIA Interface Test Set 
• Continuous monitoring 

of 9 interface signals 

• Two uncommitted 
indicators 

• Two clock activity 
indicators 

• Twenty-four signal 
isolation switches 

• Does not load inter­
face signals 

• Sturdy case with alumi­
num extrusions, hinge 
and positive latch 
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Modem Test Set 
• Test asychronous 

modems from 300 to 
19.2K bps 

• Test synchronous mo­
dems up to 76.8K bps 

• Full duplex operation 
• Crystal controlled 

clock 

• Self test capability 
• Transmits 4 different 

patterns 

Quality isthe standard 
by which every 
Electrodata product 
is measured. 

Elcct.odata, Inc. 
23020 Miles Road 
Bedford Heights, Ohio 44128 
(216) 663·3333 
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A similar situation exists with the 
impending upgrade to the 3705. While the 
new front-end may include more liberal SNA 

features for users, IBM has so much software 
development folded into the 3705 that it 
cannot afford to completely obsolete exist­
ing SNA software systems, Dubow believes. 
Also, users have put significant effort into 
migrating to SNA, he added, so any new 
front-end capabilities will have to be ap­
proached in an evolutionary manner. 

The list of Comm-Pro software 
packages, which now number more than 
10, read like a cookbook of features that 
users of IBM front-ends would like to have. 
Such capabilities as automatic speed select 
by a 3705 of teletypewriters and IBM 2741 
terminals on the same line; code conversion 
between ASCII and BCD terminals; the ability 
of low-speed terminals to access multiple 
IBM hosts through a 3705 are routine with 
software from the independent supplier. 

Comm-Pro was an outgrowth of an 
early data communications company called 
American Data Systems (ADS). In the early 
1970s, ADS had a front-end that had many of 
the advanced features not available until 
much later on the 3705. When the company 
went out of business, its ADS 900 front-end 
had more power than an IBM 360/40, 
Dubow said. 

So with ADS gone, Dubow and 
others formed Comm-Pro to provide soft­
ware that would give many of the advanced 
features to IBM front-end users. Although 
there have been few suppliers of front-ends, 
Dubow gave credit to Comten, which he 
said was comparable in capabilities to the 
ADS equipment. Comten is now part of NCR, 

but for many years it was one of the few in­
dependent front-end suppliers. 

Getting back to the Comm-Pro X.25 
package, Dubow explained that the key to 
making a teletypewriter compatible is to 
make it look like a known terminal device to 
the IBM host. "On either end of the X.25 
connection it looks ,like a Teletype, and 
when it gets into the Network Control Pro­
gram (NCP), it maps the Teletype to SNA. 

That's how it's done," he said. This soft­
ware mapping is done by the IBM Network 
Terminal Option package-with modifica­
tions developed by Comm-Pro. 

Asked if the overseas products 
available from IBM will be similar to U.S. 
X.25 support, Dubow said the current over­
seas versions rely on both software and 
hardware. "It's much cheaper to do it in 
software than to do it in both hardware and 
software, " he said, suggesting that IBM 

would probably use an all-software ap­
proach for U.S. network users. 

For IBM, the stakes are high in 
deciding what features it will give its net­
work users. As IBM unfolds its capabilities, 
the specialists at Comm-Pro look for little 
niches that have been overlooked where 
they can tailor a package. 

-Ronald A. Frank 

APPLICATIONS 

SO CAL'S 
SOLUTION 
Programmers produce an 
average of 4,000 lines of 
debugged code per month in 
the programming environment 
at Standard Oil of California. 
There's something to be said for those 
things called programming environments. 
Especially one that enables a programmer to 
produce an average of 4,000 lines of debug­
ged code per month. And one where the dp 
management is equally ecstatic about other 
benefits it is getting. 

The company is Standard Oil of 
California, based in San Francisco, and its 
environment is called the Chevron Program 
DevelC?pment System (CPDS). It is an inte­
grated applications programming environ­
ment centered around its own version of 
prJl. Programmers write only macros of ex­
ecutable code in a language called pL!x (for 
programming language/extended), and 
from each programmer-written line of pL!x 
code the system generates between one and 

10 lines of prJ 1 code., This explains in part 
applications programmers' high output. 

Because the system generates the 
source code, it also achieves a very high 
level of standardization. This, in turn, eases 
the maintenance job. But the CPDS also fa­
cilitates system definition and documenta­
tion, analysis and design, system test, 
instalhition, and production, in addition to 
programming and system maintenance. For 
management, it also provides access to 
information about project cost and progress 
to date. 

The CPDS has been used by SOCAL 

for just over four years, developed at a cost 
of about a half-million dollars when the 
company had to develop a credit card pro­
cessing system. At the time, that was con­
sidered a large job, perhaps requiring 15 to 
20 man-years. After that came a wholesale 
marketing project, which appeared to be a 
200 man-year endeavor. With a project that 

The many facilities offered by 
the CPOS also chew up a lot of 
machine cycles, making 
computer costs high. 
large, requiring at least 80 people, "we had 
to have something, especially in the IMS 
environment, which is very complicated, to 
try to hold them together," says David P. 
Davis, application consultant with the 

POWER LiNE DATA ACCESS 

P.O. Box 860 
Commerce Drive 
Danbury, CT 06810 
(203) 743-9241 

Access-Ability through Ingenuity 

Communication interconnect to your computer is 
as far away as your nearest AC Power 

outlet. The new Data-Control Systems 
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carrier current techniques 

to transmit digital 
information over AC 
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rates at speeds up to 
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versatility "Wireless" 
random access can offer 

you in interconnecting 
electronic office products 
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short hauls from DCS. 

See the Short Hauls from DeS 
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Call a manufacturer and you'll 
. hear one story: Me, me, me. 

Call Selecterm and you'll 
hear the whole story: Which 
manufacturer is best for what 
kind of business; where the new 
technology is coming from; 
which terminal and how 
many. 

Selecterm leases the finest 
data terminal equipment from 
all the major manufacturers 
of terminals. We don't just 
push one (unless we think he 
happens to be the best one 
for you). . 

We won't recommend more 
terminals than we think you 
need. . 

We won't hold anything back 
If there's better equipment 
coming out in a month or two, 
we'll tell you to wait. 

You see, we're in business to 
offer you management help 
on the selection and service of 
the best terminal equipment. 

The best doesn't mean the 
one that's most easily avail­
able, or the one that brings in 
the highest commission. 

The best means the one 
that's best for you. 

Because what's best for you 
is best for us. 

To our way of thinking, an 
open mind is a lot better 
than blind loyalty. 

We won't let you go wrong. 2 Audubon Road, Wakefield, Massachusetts 01880. Tel. 16171 246-1300. 
Offices in Boston, New York, Washington, D.C., San Francisco and Chicago. 
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NEWS IN PERSPECTIVE 
Computer Services Dept. at SOCAL. 

For the wholesale marketing 
project, the productivity of each program­
mer was about 2,000 lines of pL/1 code per 
month. But Davis explains that on large 
projects something less than 50%' of the, 
people are actually producing code; the re­
mainder are support people and manage­
ment folks who, obviously, are npt 
programming. So if one takes the 2,000 
lines of code and dilutes that by including 
the other people on the project, it comes out 
to about 1,000 lines per month. More re­
cently they've had programmers on smaller 
jobs and here the output has been about 
4,000 lines. Typically, on small projects 
everyone programs, so there's no dilution. 
And that gives you a 4 to 1 ratio between a 
three-man project and a 50-man project. 

"During the period when people are 
programming and testing," he says, "we 

SOCAL feels it has been able to 
get programmers productive in 
a couple of months, even when 
they know nothing about IMS. 
figure we gain somewhere between 5 to 1 
and 7 to lover the more manual methods we 
used prior to this." But the CPDS does not 
make much difference in productivity in the 
front-end activities, getting the specifica­
tions and doing the design work. In the early 
days, programming.and testing was perhaps 
half the project, but now it's more like 15% 
to 20% of the total. "Also, modern method­
ologies put a lot of emphasis on the front 
end-doing lots more design before you 
start programming." This has made the 
front end bigger and helped lower the ratio. 

Davis says it is difficult to cite statis­
tics of the CPDS as a maintenance tool be­
cause of a lack of numbers that make 

. comparison possible. But the credit card 
system is being maintained by only three 
people. He says another large oil company 
is still using manual programming methods, 
has the same size credit card customer base, 
and has 35 people maintaining its credit 
card system. "It wouldn't be fair to take full 
credit for all of that, but there's a fair differ­
ence in maintenance, " he adds. 

But the many facilities offered by 
the CPDS also chew up a lot of machine 
cycles, and in the maintenance mode they 
try to do everything with the computer. 
"The computer cost, for maintenance, is 
high," Davis admits. Traditionally, when it 
had to estimate the cost of a project, SOCAL 

used to figure 50 cents of computer charge­
out per dollar of manpower. With this sys­
tem, at least in the maintenance phase, it's 
two dollars of computer chargeout per dol­
lar of manpower charge-out. 

This, however, does not bother 
them because the number of people required 
has gone down dramatically. Besides, the 
cost of people is going up while the cost of 
computers is coming down, so they figure 

it's a good trade-off. 
If SOCAL had it to do all over again, 

would it take this same programming en­
vironment approach? "Oh, yes," enthuses 
Davis. "Primarily, Ithink, because we real­
ly don't see how we ever would have accom­
plished those two enormous projects without 
some programmatically enforced standards. 
To get people to try to enforce them is almost 
hopeless in that environment. " 

An additional benefit has been the 
ability to front-end IMS, "trying to keep the 
programmer from having to know so much 
about [IMS] in order to use it," he explains. 
The company feels it'sbeen able to get pro­
grammers producti ve in a couple of months, 
even when they know nothing about IMS, 

with this system. Before CPDS, it might have 
required two years to get them productive to 
the same level. Davis explains that CPDS is 
not for IMS exclusi vely , and is used for other 
things, but the major thrust has been with 
IMS, perhaps because it's the hardest thing 
to code. . 

Significantly, the system has be­
come so popular with programmers that they 
consider itthe development technique. "For 
the first"time in this company's history," 
says Davis. "It looks like we finally have 
development under control, in the sense that 
almost everyone is doing it the same way. 
We know how they're doing it because 
they're going through programs we've writ-

Bull's eye! The leading software rating 
service gives Model 204 DBMS a per­
fect score-4 out of 4-for ease of use. 

Because with Model 204 it's easy. 
It's easy to learn. Easy to install. Easy 
to set up new databases. And easy to 
develop new applications-for inven­
tory control, personnel data, financial 
applications, correspondence tracking, 
project control-and every other kind 
of corporate database. 

And since it's easy, it doesn't require 
teams of programmers. And it doesn't 

ten and so we have the control to change 
those programs and therefore change their 
output. We didn't really anticipate that 
direction, but these days that's probably one 
of its most important benefits. " 

Recently the company performed an 
inventory of the programs written in this 
manner, finding something like 100,000 
modules-individually compilable prJl 

A significant benefit· is that the 
cost to 'train programmers is 
said to be "much, much less." 

programs. If something about IMS were to 
change, or if their understanding of IMS 

were altered, and they wanted to modify the 
way those programs deal with IMS, itwould 
be virtually impossible to locate that many 
programs and change them to deal more 
effectively with IMS. But now they know 
where the programs are. Much more signifi­
cantly, they can (and quite often do) change 
the, code generators in the CPDS, then pass 
all those programs through over a weekend, 
and they'll have all the Standard Oil sys­
tems pick up on that new technique. 

"And we have data dictionaries for 
all those systems, too." Standard, like so 
many other companies, is interested in data 
resource management. "We aren't there 
yet, but because we have data dictionaries 
for all these major systems that are automat-

take years. Which means cost savings 
on a large scale. 

If you want to find out how some of 
America's largest corporations solve 
their DBMS problems with Model 204, 
clip your card to this ad and send it to 
us. It's easy! 

Computer Corporation of America, 
675 Massachusetts Avenue, 
Cambridge, MA 02139. Or call 
617-491-7400. 

Model 204 
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are created equll. 
Big Apple or any Manhattan, USA: It makes 

no difference to Sorbus, the leading third party .. 
maintenance organization in the information 
processing world. 

We've built our reputation by providing 
prompt, first -class service to clients 
wherever they may be-from just across 
town to clear across the country. 

The readers of Datamation and 
Data Communications magazines must 
appreciate that kind of attention, for in 
six consecutive brand preference sur­
veys conducted since 1974, they've 
selected Sorbus as the number one 
service company - the one they'd most 
prefer to do business with. 

.. That same good feeling carries over to 
. the OEM market, where Sorbus is the service 
arm for over 60 manufacturers. Why? 

Sorbus Service 
Division of Management Assistance Inc. 
50 E. Swedesford Road 
Frazer, PA 19355 215-296-6000 

Because Sorbus takes full responsibility for 
their hardware. We install the equipment; 
write the manuals; train the people; stock the 
parts; make the calls. . 

. Sorbus also knows a little about IBM 
equipment. In fact, we service more IBM 

systems than anybody else­
except for IBM themselves. 

Sorbus. Providing service 
for more pieces of hardware 

(90,000), in more user locations (30,000), 
from more cities (160) than any other third 

party maintenance company in the 
business .. 

So, no matter where you are 
today, or where you'll be tomorrow, 
Sorbus service isn't far away . 

In fact, we're probably already 
there. 

® 

©Copyright 1980, by S~rbus. All rights reserved. 
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NEWS IN PERSPECTIVE 
ically maintained by programs, we have the 
underlying data to do the job with," says 
Davis. "Because of that, I think we'll get 
there sooner than many other companies. " 

Hiring programmers to work in this 
environment hasn't been a piece of cake for 
the people at SOCAL. College graduates, 
having been taught that the latest thing is 
structured programming, tend to be enthusi­
astic about using modern methods; the oil 
company has had its best luck with these 
people. Older, more experienced people 
tend to feel that what they have to sell in the 
job market are the skills they've developed 
under the old methodologies, and so some 
of them don't like this environment; others 
like working with new techniques. So it's a 
push. 

"On the other side tend to be people 
like myself who are interested not so much 
in the application but in the internals of the 
computer," says Davis, "how it works, 
what goes on at the bit and byte level. Those 
people don't like it, of course, because what 
we've done is to put up a big piece of soft­
ware between them and what's really hap­
pening." Fortunately, these people are in 
the minority. Most get their kicks out of the 
application, producing the code and seeing 
it work. They're happy because they can do 
this more quickly, can turn out more code, 
and can see how happy the end user is. 

Programmer turnover at SOCAL, 
then, has not been inordinately high or low, 
but is thought to be in line with industry 
norms. 

~_. _ A significant benefit is that the cost 
to tnlinprogr~mmers is said to be "much, 
much less." Tllisis.because of all the soft­
ware positioned betw~~the._programmer 
and most of the things that are difficult to 
deal with-JCL, IMS, library maintenance, -. ~ 

change control. "most of those things hap­
pen automatically," Davis explains. "You 
just say, 'I'd like to change this program,' 
and something marvelously does that. " As 
a result, SOCAL is able to get a programmer 
to a productive state more quickly. College 
graduates become "reasonably produc­
tive " at writing IMS transactions in a couple 
of months and a few have become very 
proficient at writing applications in 18 to 24 
months. 

Davis is quick to admit to a disad­
vantage. "If you're shielded from all this 
stuff, you really don't have a deep under­
standing of what's going on behind the 
scene." Novice programmers might be­
come productive much more quickly, but 
the technical knowledge is harder to come 
by-unless the individual takes it on him­
self to study it. "We don't encourage them 
to do that, but we don't discourage them ei­
ther. " There's a large backlog of applica­
tions programs, and that's the focus of 
management's effort. 

But while the average programmer 
might have a poorer understanding of the 
host system, it also need not be a problem. 

Davis, who says the system can also-be a 
good teaching tool, notes that most of what 
he's learned about programming has come 
from reading other peoples' programs. The 
programmer is able to see the code generat­
ed by the system, "and it's a fairly good 
teacher that way. " 

In that context, Davis says the code 
generators were written by highly experi­
enced people, and he thinks they produce 
good code. Criticisms are often heard about 

The next phase, which SOCAL 
has already started, is to 
automate the design functions, 
the front-end job. 
a system producing inefficient code (like, 
you can turn it out fast but it's pretty bad). 
He doesn't think that's true of CPOS. "I 
would grant that you could probably, on 
average, take 15% or 20% out of the pro­
gram by very careful hand-coding, by 
recoding by hand. But no more than that. " 

Similarly, the system makes possi­
ble quick changes. If someone finds a way 
to produce more efficient code, this change 
can be made, and then the 100,000 pro­
grams run through once again to be updated 
with the new methodology. 

Standard Oil of California's CPos is 
obviously concentrated on facilitating the 
coding processes. Davis points out that fel-

low oil company Exxon has a system that 
puts the stress on the design functions, the 
front-end processes. "I'd love to meld the 
two," he says. But SOCAL has already 
begun an independent effort to automate the 
front-end job. 

"I think we need to come up with 
tools that will allow us to prototype systems 
very quickly," he says. He defines "very 
quickly" as being within a week or two, by 
which time the user should be able to see 
something. "Then we use the information 
that the prototype gathers, just by virtue of 
doing it and the user trying it, to generate 
the final system. " Such a prototyping sys­
tem is under development and slated for 
testing this year. It is based on National 
css's Nomad system (see DATAMATION, 
May 1980, p. 165), which is said to have fa­
cilities that make that capability easier. 

,"But making that giant leap, from 
being able to put up a system quickly in 
Nomad to converting it programmatically to 
IMS ... that's a big one. " It won't be ac­
complished quickly or easily, if at all, he 
cautions. 

Unfortunately the existing CPos is 
not bodily transferable to other dp environ­
ments. The long list of impediments to pull­
ing off such ajob include the use by SOCAL of 
the National css operating system, vP/css, 
which is different from any other operating 
system, though closely related to vM/370. 

MCO)(Q]<e~ ~({))~ [D)[83M~a 
You're 'remiss' if 
you don't check it out. 
Here's what the leading software 

~ rating service says: "Anyone interested 
in installing a flexible, user-oriented 
DBMS would be remiss if they did not 
evaluate Model 204." 

They're right. It will pay you to check 
out Model 204. Because you'll find that 
Model 204 is so easy to use that you 
won't need large teams of program­
mers for bringing up new applications, 
And you'll get the job done quickly. 
Which means big cost'savings. 

And it will pay you to evaluate Model 
204 performance. Because you'll dis-

cover that Model 204 performs-and 
keeps performing, even if your data­
base gets up into the billions of bytes 
and your terminals get into the 
hundreds. Which means no system 
changes, no reprogramming. Which 
means big cost savings. 

Don't be "remiss." Get further informa­
tion by clipping your card to this ad and 
mailing to us at 675 Massachusetts 
Avenue, Cambridge, MA 02139. 
Or call 617-491-7400. 

Model 204 
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T"J-i' 

.Ii' or a low purchase price 
and just pennies a page, the 
4612 can copy the graphics and 
alphanumerics on your raster 
scan or video display, at the 
press of a button. Tektronix' 
unique electrostatic technology 
produces sharp, high contrast, 
permanent images. With easy 
loading of paper and toner. And 
reliability in the best Tektronix 
tradition. 

The copying process is 
liquid-free. Our dry powder toner 
is clean and convenient, and 
makes electrostatic images of the 
highest quality. Copies last indefi­
nitely, and are as easy to write on 
as bond paper. 

The 4612 expands the 
Tektronix family of video copy 
devices ... including the toner­
free 4632 for high resolution 
and gray shading. And the 4634, 
whose critically sharp photo­
graphic quality and extensive 
gray scale shading is the most 
economical approach ever to 
continuous-tone imaging 
applications. 

The Tektronix video copier 
family is compatible with any 
RS-170 video signal, and with 
many others as well. So for the 
most practical approach to put­
ting your displays on paper, con­
tact your Tektronix sales engineer 
or call, toll-free, 1-800-547-1512 
(in Oregon, 644-9051 collect). 

Tektronix, Inc. 
Information Display Division 
p. O. Box 1700 
Beaverton, OR 97075 

Tektronix International, Inc. 
European Marketing Centre 
Post Box 827 
1180 AV Amstelveen 
The Netherlands 

THE GRAPHICS 
STANDARD 

COMMITTED TO EXCELLENCE 
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SOCAL gave serious consideration to con­
verting to VM and estimated it would require 
four man-years. If the conversion were in­
stead to TSO, it would take eight man-years. 
And if, say, one had to go to a Univac sys­
tem, it probably would be easier to start from 
scratch, retaining only the concepts. 

Davis sees the Standard Oil systems 
as but an interim solution. It's very proce­
dural, and he'd like to see it more declara­
tive. ''The solution to the programming 
problem is not to write better tools for 
professional programmers, " he says, "but 
to get rid of professional programmers­
and provide the end user with a language 
that's business-oriented so he can write his 
own." He acknowledges thatthat's a lovely 
solution but also thinks we're a long way 
from it. 

-Edward K. Yasaki 

SOFTWARE 

A SEQUEL 
FOR DATA 
BASES 
IBM offers the relational 
alternative. 
IBM'S experimental relational database sys­
tem-System R-seems to be coming out 
of the back rooms of the R&D lab and into the 
commercial marketplace. On the last work­
ing day of January, Data Processing Divi­
sion announced sQrJData System, a 
licensed program product for IBM'S "inter­
mediate range of. computers: Systeml370 

. (models 138, 145, 148, 158), 3031, 3033-
S, 4311, 4341, or compatible processors 
supported by VSE/ Advanced Functions Re­
lease 3." 

General availability is slated for 
February 1982, with a basic license going 
for $300 per month and support for the li­
censed program priced at $105 per month. 

SQL stands for Structured Query 
Language, although it is more than simply a 
query language. Developed as part of the 
System R effort headed by Frank King at. 
IBM'S San Jose, Calif., research center, SQL 
has been known since the mid- '70s. System 
R was an attempt to implement the relation­
al model of data, formalized by Dr. E.F. 
Codd, also of IBM San Jose. The original 
definition of SQL (pronounced "sequel' ') 
was published under the authorship of Don­
ald Chamberlin. It's a unified data defini­
tion and data manipulation' language. 
Chamberlin did a great job, according to 
Larry Ellison, president of Relational Soft­
ware, Inc., in nearby Menlo Park. Since the 
language definition was in the public do­
main, and since it is powerful, uniform, and 

relatively easy to grasp, Ellison and compa­
ny chose to implement versions for a num­
ber of machines, from minis up. (SQL is the 
language of Relational Software's Oracle 
database management system.) As with 
minicomputer makers and distributed pro­
cessing vendors, Ellison delights in IBM'S 

Ease of use is perhaps the most 
ambitious design goal stated by 
IBM for SQL/OS. The SQL user 
doesn't need to know how the 
data are stored. 

"legitimization" of his company's offer­
ing. "IBM will educate people to SQL, " says 
Ellison, adding that there's plenty of busi­
ness to be had in sublicensing RSI'S imple­
mentation to PCMS, as well as selling 
minicomputer versions. 

Developed under VM (and also in­
stalled under MVS), San Jose 's System R has 
been seen by a number of people outsid. the 
company. Most who saw the system report­
ed that it evidenced massive uses of system 
resources-both machine cycles and 
memory. As recC" <ly as a few years ago, 
observers were sa; .. 1g that System R would 
never make it out the door-it could eat a 
370 alive, leaving little if anything left over 
for applications processing. 

Still, cycles and memory continue 
to decrease in cost, while personnel costs 
climb rapidly. IBM'S facility at Endicott, 

N. Y., took on the responsibility for taking 
System R out of the lab and into the comput­
er room. Today's announcement is prob­
ably a polished version of System R, says 
Ellison, adding that it will take a few more 
years before the system can be totally re­
written. 

SQrJDS, the IBM announcement 
states, should be useful in many applica­
tions, "particularly those involving user 
analysis, reporting, and planning-where 
the very nature of the applications is con­
stantly changing .... These applications 
typify instances where it is of primary 
importance to be able to establish inter-rela­
tionships within the database, dynamically 
define new tables, and to have integral 
query/report writing· facility. " 

Ease of use is possibly the most 
ambitious design goal stated by IBM for sQrJ 

DS. Commenting on the commercial prod­
uct offering several days after its release, 
Dr. Codd noted that "perhaps the most out­
standing feature of SQrJDS is its support for 
automatic navigation to the target data." 
This lets the user access data' 'by specifying 
what he or she wants, not how to get it. " 
The SQL user doesn't need to know how the 
data are stored, unlike the user of hierarch­
ical DBMS prevalent today, systems which 
require skilled programmers with a knowl­
edge of the underlying structure of the data 
and how to navigate through the database. 

"This feature makes the databases 

lliJ©;~®~ J22(Q)~ [Q)~M~a 
CCA's Revolutionary Idea. 
We think a DBMS should have excel­
lent performance and be easy to use. 

Not a revolutionary idea? 
Guess again. 
Only Model 204 can do it. While 

some inverted-file systems are easy 
to use, their performance falls apart 
when the database gets large or the 
load gets heavy. 

Then there's IMS. It performs pretty 
well, but it's so hard to use, you need 
large teams of programmers for 
developing applications. 

But with Model 204 you get 

excellent performance, even with large 
databases and a heavy load. And 
using Model 204 is easy. The leading 
rating service gives Model 204 a per­
fect score-4 out of 4-for ease of use. 

In short, Model' 204 gives you 
performance and ease of use in a 
single package. Revolutionary! 

For details, clip your card to this ad 
and send to us at 675 Massachusetts 
Avenue, Cambridge, MA 02139, or call 
617-491-7400. 

Model 204 
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established under sQLlos readily accessible 
to end users who have little or no know ledge 
of programming," Codd says. He adds 
"This very same feature also makes appli­
cation programmers more productive, since 
they can concentrate on the essential logic 
and data requirements of their applications, 
instead of concerning themselves with the 
details of data representation. " 

Those hierarchical database are out 
there, though, containing countless data 

SQL seems planted in fertile 
ground-" the DOS/VSE 
environment. 
essential to the operations of organizations 
in every sector. The ingenuity of systems 
implementors and the rapidly falling price 
of hardware have, to a great extent, quashed 
the early objections to relational databases 
-no longer is it prohibitively expensive to 
run a relational system. The current road­
block is compatibility-an organization 
with a large investment in an existing DBMS 
isn't likely to chuck all its applications and 
rewrite them for a new system. And IBM, 
the market-driven organization that it is, 
doesn't seem in a position to shove its large 
IMS users into an incompatible system. 

So, sQLlos seems planted in fertile 
ground-the OOS/VSE environment. No IMS 
here, just oLiI. And SQL has a one-way 

70 DATAMATION 

bridge from oLlI: an extract function can 
copy information from a ouI database into 
SQL tables (although there is no converse 
capability to transfer data from SQL tables 
into a ouI structure). 

As the 4300 announcement proved 
so emphatically, IBM can and will drop ma­
chine prices while raising performance­
where it sees fit. The nearly explosive popu­
larity of those 4300 processors attracted an 
avalanche of new users (and excited the PCM 
market as well), further aggravating staff­
ing problems. SQL'S ease-of-installation 
and ease-of-use design criteria place' 'addi­
tional requirements on the program product, 
which, in tum, may increase the system re­
source requirements (cpu cycles, real stor­
age, I/O activity, and OASO space). "Without 
the 4300 foundation, it seems likely IBM 

. would have trouble selling SQL, which re­
quires at least 1 MB of real memory and 2MB if 
the oLiI extract function is to be used. 

With the 4300, IBM can sell to new 
users who are not yet locked into a hierarch­
ical DBMS. And, Codd points out that appli­
cations can use both SQL and oLiI databases 
concurrently. Under application program 
control, data can be written to both data­
bases, with the actual commitment per­
formed simultaneously (i.e., commitment 
succeeds in both databases, or is backed out 
of both). While IBM hasn't provided a two­
way bridge, it has provided a foundation. 

From a marketing viewpoint, one 
also notes that sQuos doesn't compete with 
IBM'S best-known step towards relational 
databases--QBE (Query by Example). QBE 
works in a different environment: VWCMS. 
A statement of direction released with the 
sQuos announcement concludes: "In sum­
mary, the SQL/OS announcement has ex­
panded the IBM VSE data systems offerings. 
It is IBM'S direction that any future analo­
gous offerings in the MVS (CICS, IMS, TSO) 
and VM (CMS) environments will address 
similar customer data requirements. " 

-Bill Musgrave 

eGS 
MOVES 
INTO U.S. 
DASD Corp. is French-based 
CAP-Gemini-Sogeti's entree to 
the U.S. software market. 
By taking over OASO Corp. of Milwaukee, 
Europe's largest software house, CAP­
Gemini-Sogeti (CGs), will push its 1981 
worldwide sales close to $200 million. The 
French-based firm has been dallying for 

MTI will sell you " 
two graphics tenriinaIs for the price of one. 
Our Retro-GraphicS"enhanced ADM-3A"and VT100

N

together 
cost less than one Tektronix 4010 Series terminal. 

The Tektronix 4010-1 graphics terminal sells for about $5200. 
MTI will sell you the ADM-3A Retro-Graphics enhanced terminal 
for $2025, or the VT100 for $3160. Or both. Two graphics ter­
minals for the price of one. Both are completely compatible with 
Tektronix Plot 10* and most other existing graphics software. 
Retro-Graphics" are retro-fitted graphics boards manufactured by 
Digital Engineering, Inc. that fit neatly into Lear Siegler's ADM-
3A and 3A+ and DEC's VT100. They give full graphics capability 
while maintaining the original high performance features of each 
individ ual terminal. 
If you already have an ADM-3A, 3A+ or VT100, and want to en­
hance it with Retro-Graphics, MTI can supply you with a retro­
fitted board at a low, low price. MTI is the one source for all the 
terminals, peripherals, applications expertise and service you'll 
ever need at truly great purchase and lease prices. Call us today: 
516/482-3500, 212/895-7177, 518/449-5959, outside N.Y.S. at 

800/645-8016, and in Ohio: 216/464-6688. 

Applications Specialists & Distributors, Great Neck, N.Y. and Cleveland. 
DEC, Texas Instruments, Lear Siegler, Digital Engineering, Dataproducts, 
Diablo, Hazeltine, Teletype, Techtran, MFE, Omnitec, Anderson Jacobson, 
Racal-Vadic, General DataComm, Control Data, Intel, Cipher, Priam, SMS, 

Able Computer, Western Peripherals, Elgar and Franklin Electric. 

Retro-Graphics is a trademark of Digital Engineering, Inc. Tektronix and Plot 10, of Tektronix, Inc. 
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Prime Systems hardware, 
running thePRIMOS ope~at­
ing system, does everything 
right. But the software should 
use better language. 

. They should use INFO. 

INFO IS THE 
HIGH PRODUCTIVITY 
LANGUAGE. 

It is already in use at more 
than 300 installations. Many 
of the FORTUNE 500 use 
INFO extensively and many 
other companies do all their 
data processing in INFO. 

WHY INFO? 
INFO is a true productivity 

language. .. 
Development time IS . 

4 to 10 times as fast as 
COBOL. An application that 
takes one week in INFO 
would take four or more 
weeks in COBOL, with 

accessto' large data files 
through your host's multi-key 
ISAM. 

INFOISA 
RELATIONAL DBMS. 

. . INFO can relate up to 10 
data files simultaneously - the 
joining process is so easy, 
even Managers and S~cre­
taries can develop their own 
relational data bases. Any 
data base can be normalized 
to fit the relational model, and 
INFO allows relational struc­
tures to be modified without 
need to re-write applications. 

INFO IS COMPLETE. 
• Full Program Development 
and Production Language. 
.Ouery Language. 
• Report Generation. 
• Data Entry/Data Update. 

INFO IS FRIENDLY. 
It not only improves pro­

grammer produC?tiyity, it 
improves the efficiency and 
accuracy of users. . 

Managers and ~ecret<:tnes 
agree, INFO's plaln.Engll~h 
commands are easiest to . 
use. 

INFO. THE PRODUCTIVITY LANGUAGE .. 
HENCO INC. . 
35 WALNUT STREET 
WELLESLEY, MASSACHUSETTS 02181 CIRCLE 60 ON READER CARD 

INFO IS FOR' 
IBM, DEC VAX AND 
HONEYWELL L/6 
SYSTEMS, TOO. 

INFO is inexpensive. 
Complete and insta,lI~d, 

INFO costs about one-fifth 
what systems with less capa­
bility cost: 

$10,000 for VAX and Prime 
Systems. 

$15,000 for IB~ 4300 .. 303X 
and 370 installations, with 
VM/CMS. 

If you want your computer 
to use better language, better 
get the details on INFO. 
For a copy of our new INFO 
brochure, write, send cou­
pon or call (617) 237-4156 
(TWX 710 3837529). 

___ Zip: __ 



NEWS IN PERSPECTIVE 
some time with the idea of a bigger presence 
in the U.S. But it was only over the last few 
months that it found the bargain it was look-
ing for. ' 

"DASD gives us 500 more employ­
ees, a company with a profitable growth 
record since 1974, and a network of 29 
branch offices covering most of the U.S., " 
declared cas vice president Phillipe Drey-

CGS' growth from a $6 million 
to a $200 million a year 
company in 10 years' time 
stems mainly from mergers 
and acquisitions. 
fus after the late January takeover. 

But clearly attractive to cas was the 
fact that DASD was still independent, giving 
it a similar company ethos to cas, which is 
still controlled by one man, president Serge 
Kampf. Also, its geographical spread con­
trasted with the more regional nature of all 
but very large U.S. software companies. 

At DASD, the takeover should mean 
little change in the early days. The French 
management is happy to let local staffers get 
on with ajob they have been doing well. But 
they hope that there will be additional bene­
fits to DASD in the takeover. Another cas 
vice president, Jean-Baptiste Renondin, 
says he expects DASD 's business to score in 
three ways. 

Access to cas' 60-odd European of­
fices will help DASD sell its expertise to mul­
tinationals with overseas offices located 
near a cas facility. Secondly', Renondin 
hopes DASD will be able to capitalize on 
some of the special know-how already 
present in France, "particularly in the elec­
tronic phone directory [cheap terminal] area 
and systems which dialog with the general 
public." Lastly comes the claim that the 
bigger company will offer more opportuni­
ties for existing personnel at the smaller 
U.S. firm. 

Apart from strict financial reporting 
to a set formula, there is little chance that 
French management methods will be forced 
on DASD personnel, asserts Renondin. Nor 
will DASD employees or their customers 
have to brush up on their French. Le soft­
ware will work equally well in all lan­
guages, he said. 

The inexorable growth of cas from 
a $6 miliion a year company just 10 years 
ago stems mainly from mergers and acquisi­
tions, though the company is anxious to 
point out a 27.5% growth in sales last year 
when there were no significant structural 
changes in the' company. Just why the 
growth occurred can be attributed to a num­
ber of French government planners and a 
few individuals like Kampf. 

To have a share in world software 
and consultancy markets-whic~ account 

This announcement appears as a matter of record only. 

We are pleased to announce 

the formation of 

January 15, 1981 

Southwest Venture Partners 
A Venture Capital and Special Situation 

Limited Partnership with Capital of 

$20,000,000 

General Partners 

HIXON VENTURE COMPANY 

J. MICHAEL BELL 

J. EDWARD McATEER 

C. D. GROJEAN 

341 Milam Building 

San Antonio, Texas 78205 

(512) 225-3053 

709-E Mockingbird Thwers 

1341 West Mockingbird Lane 

Dallas, Texas 75247 

(214) 634-1544 
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for a remarkable 90% of the company's 
revenues-industry strategists came to the 
conclusion that the cottage industry ap­
proach, hitherto the primary mode in the 
software industry, would do for only ex­
tremely specialized outfits. So the plan was 
to build up software and services companies 
till they reached an "industrial" size. 
Backed by a little government money and a 
lot of moral support, the French companies 
have grown fat. Of the European top 10 in 
the software and services sector, the major­
ity are French. Apart from government soft­
ware contracts, cas benefited financially 
from the French Nuclear Energy Agency, 
which controlled a 34% share of the group 
until recently. 

Now, with 3,500 personnel includ­
ing the DASD people, cas reckons it has soft­
ware production well tapped. One tool its 
programmers have been using for years 
(and which the firm has sold to a number of 
large users) is its cPL1 compiler, which can 
take a source program and output object 
code suitable for a wide range of main­
frames and minis. 

Products are still a relatively small 
part of cas's activities compared with con­
tract systems and programming work. Ulti­
mately, cas hopes, DASD will take over the 
marketing of its products in the U. S. Mean­
while, the firm has set up a small office in 
Boston to test-market some of these, mainly 
systems software programs. 

For the future, the sky's the limit for 
the French group, which has been doing the 
ground control systems software for Eu­
rope's satellite launcher, Ariane. "While 
we may not set up worldwide, we want to be 
good enough to cover the world if neces­
sary," says Renondin. "But we need 
time.'" 

-Andrew Lloyd 

GOVERNMENT 

A 
STANDARD 
SQUABBLE 
The dispute over the 
government's I/O channel-level 
interface standards is far from 
over. 
In promulgating its most recent set of I/o 
interface standards, the government has 
managed to alienate four of the country's 

. largest mainframe manufacturers, go 
against the recommendation of the compa­
ny'on whose architecture the standards,are 
based, and become entangled in a compli­
cated lawsuit. The government's claim is 
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that there is some method to this madness­
that the standards will, as intended, save the 
American taxpayer millions of dollars over 
the long run. 

The latest battle has been raging for 
more than a year. When the standards, 
which the companies insist are hopelessly 
outdated, were first promulgated, Honey­
well, Burroughs, Control Data, and Univac 
brought suit in U.S. District Court asking 
that they be overturned.' But the govern­
ment, despite conceding that the standards 
are harmful to non-IBM-compatible manu­
facturers and that IBM had urged it not to 
adopt them, successfully argued that the 
standards were an administrative matter and 
could not be challenged in court by vendors, 
who, the government said, were trying to 
tell it what kind of computer equipment to 
buy. 

The plaintiffs obtained a stay pelld­
ing appeal from the U.S. Court of Appeals, 
but that was overturned by· the Supreme 
Court, allowing the standards to go into ef­
fect last June. The companies are nowask­
ing the Court of Appeals to grant them 
standing to challenge the original District 
Court ruling. A decision is expected immi­
nently. 

Meanwhile, the government, using 
the economy and efficiency phrase mandat­
ed in federal dp by the 1965 Brooks Act, is 
scouting for adapters that can make the gov-

ernment's existing systems comply with the 
standards. Systems under $400,000 are ex­
cluded from the standards. All others must 
comply. An agency that wishes to p~rchase 
a system which doesn't comply must get a' 
waiver from the Assistant Secretary of 
Commerce for Production, Technology and 

The government argued that 
because the Brooks Act doesn't 
address vendors, the 
companies cannot legally 
protest th~t they have been 
injured by regulatory actions. 

Innovation. To obtain a waiver, therequest­
ing agency must be able to demonstrate that 
a major adverse economic or operational . 
impact will result in failure to procure that 
system. 

"The technology they're specifying 
is 15 to 17 years old, " a Honeywell spokes­
man lamented. "The drawings of the inter­
faces had IBM parts numbers on them. IBM 
advised the National Bureau of Standards 
against adopting them, and they did it any-
way. 

"NBS was under pressure from 
Brooks to come up with standards because 
the industry couldn't do it in 10 years. And 
Brooks was under pressure from the 
peripherals manufacturers. The whole rea-

CIRCLE 36 ON READER CARD 
74 DATAMATION 

son for the standards is to open up competi­
tion for PCM peripherals. Brooks got on his 
hobbyhorse for them. The industry recog­
nized that the channel level is not the proper 
place for interface standards. That's why it 
never offered any. " 

That's also why Honeywell and its 
friends are fighting the implementation. 
The government told the appeals court that 
because the ~rooks Act does not address 
vendors, the companies cannot legally pro­
test that they have been injured by regulato­
ry actions taken pursuant to the law~.g., 
the adoption of the standards. When the 
judges appeared skeptical of such reason­
ing, the government informed them the 
companies have not been excluded from 
com'petition for federal contracts but, by 
their decision not to comply with the stan­
dards, have voluntarily removed them­
selves from that competition. 

"There's lots of action out there in 
which the standards are being used, ,,' said 
Thomas Pike of NBS. "Any vendor of 
peripherals or mainframes can continue to 
do business with the government if it makes 
a reasonable investment to conform with the 
standards. Every company should be able to 
conform should it wish to do so. True, it 
may have to buy conforming equipment 
from a third party and add it to its system. " 

But NBS isn't waiting for the vendors 
to come up with' 'conforming equipment. " 
It's going to those third parties itself in order 
to stimulate availability of adapters for the 
government's existing computer systems. 

One contract has already been 
awarded by NBS tinder an adapter demon­
stration program. Dynamic Sciences, Inc., 
a high technology firm in Van Nuys, Calif., 

"Any vendor of peripherals or 
mainframes can continue to do 
business with the government 
if it makes a reasonable 
investment to conform with the 
standards." 

landed a $27,500 pact to provide an adapter 
for a Burroughs B 4700. Delivery of the 
adapter, along with necessary peripherals, 
will be made to a Navy site, where testing 
will take place late this month. DSI is also 
developing adapters for systems from other 
mainframe manufacturers, persuant to the 
second phase of the contract. 

. According to NBS'S Pike, DSI'S 
adapter for the B 4700 looks like a native 
peripheral and requires no software modi­
fications. ' 

"We've got current adp gear in ex­
cess of $5 billion," Pike said, "and we're 
attempting to stimulate and determine the 
avaiiability of adapters for that equipment. 
We're trying to give the agencies a source of 
adaptive equipment, make sure it works, 
then let them go out and buy peripherals on 
a competitive basis. The agencies can then 



A new terminal from Volker-Craig, 
the VC210Q offers ore 
benefits than 
just DEC VT100* 
compatabili1y. 
The microprocessor-based VC2100 is the first of a 
new series of Volker-Craig display terminals 
designed for the more intensive data processing 
needs of the 1980's. 

VC2100 provides plug-in compatabiJity with 
the DEC Vf100 and offers many useable features the 
DEC terminal does not have. 

Advanced Features Standard 
On the VC2100: 

- D Microprocessor-based M6801 
(Terminal Controller) and 8048 
(Keyboard Controller) 

D Advanced Video Option (AVO) 
standard, but non-AVO functions 
supported. 

D Jump/Smooth scroll, key selectable. 
D Bidirectionallvariable speed smooth scrolL 
D Double size, double width on a per character 

basis. . 
D User-oriented status line. 
D 8 user string keys, 20 characters per key, host or 

user loadable. 
D' Host savable set-up control. 
D Home and clear keys. 
D Local or remote copy. 
D Full and half duplex. 
D Stored set-up mode parameters. 

VC2100 Optional Features: 
D RS449 interface accessory. 
D Current loop accessory. 
D National character sets. 
D National Keyboard layouts. 
D Serial peripheral interface (buffered). 
D Non-glare CRT, green or amber. 
D Second screen page (24 x 132). , 

volker-craig 

volker-craig limited 
266 Marsland Drive, Waterloo, Ontario 
N2J 3Z1 Canada n (519) 884-9300 
Telex: 069-55327 Toronto n (416) 456-2070 

volker-craig inc. 
333 Metro Park, 
Rochester, New York 14623 USA 
ft (716) 475-1221 

A Modular 
Design With 
Wortdwide Service and Support. 
The new Volker-Craig series of terminals will feature the 
cost efficient principal of a modular printed circuit board 
design. Keyboards, screens, power supplies, and logic 
systems are separate, easy-to-replace units. This design 
reduces end-user service costs, and supports value 
added OEM modifications. 

The new, first in a series, VC2100 combines features 
and price that surpass DEC Vf100 an(j other emulators. 

It has superior capabilities that are competently 
supported woildwide by engineers and trained 
distributors. 

Learn more about the VC2100 .. 
For details about the new VC2100 and about a full range of 
other terminals tailored to your needs, contact us today. 

"Registered trademark of Digital Equipment Corp. 

Phone us Toll Free at (800) 828-6543 
In New York State, Call Collect (716) 475-1417 

volker-craig (UK) limited 

Volker-Craig House, William Olds Estate, 
Tolpits Lane, Watford, Hertfordshire, England 
ft 09237-71378 Telex: 51-25102 
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configure their systems to the appropriate 
adapter. " . 

As far as Dynamic Sciences is con­
cerned, it thinks it may be the.only company 
currently making an adapter for the Bur­
roughs machines. "We've been manufac­
turing adapters for the last five years, long 
before the government was even thinking 
about doing this," commented DSI vice 
president of sales Eli Shiri. "We have just 
entered the second phase of the contract, but 
I can't tell you whose systems we're manu­
facturing for, how much [the contract] is, or 
how many adapters we will make. I'm sure 
Burroughs is aware of our product, 
though." . 

Well, sort of. "We've heard com­
ments about them, ". said Burroughs' direc­
tor of products managemerit for federal 
special systems, Al Kosla. "But we have no 
concrete information on them and we have 
no idea if what they're doing complies or 
not. We certainly didn't know about the 
contract. " 

As for going after government con­
tracts, Kosla said, "The lawsuit has had no 
effect in terms of whether we bid or not. But 
it has affected our chances of winning. We, 
do not have any intention to comply with the 
standards, so we're bidding with equipment 
that's excluded. If it looks like the speci­
fications are such that we can bid under 
$400,000 or we think the agency can get a 

waiver, we're in the running. But if there's 
no exclusion or no waiver, we're out of it. " 

Kosla added, "We're bidding on 
procurements and taking exceptions to the 
standards on the assumption that the legal 
situation will resolve itself in our favor. " 

At least one other mainframer, how­
ever, appears to be hedging its bets. In a re­
cent Control Data contract with a Commerce 

For $21,500, Dynamic Sciences 
Inc. will manufacture an 
adapter for a Burroughs B 4100 
at a Navy site. 

Departmeilt agency, there are provisions for 
CDC to supply an adapter to Commerce's new 
Cyber 170/750 if the agency chooses to exer­
cise that option to the contract. CDC has also 
applied to NBS for certification of that adapt­
er. Obviously, for CDC to get the contract in 
the first place for a system that wasn't al­
ready in compliance with the standards, a 
waiver had to be granted. 

"It's not necessarily a case of not 
being able to bid," a CDC spokesman said. 
"We first asked for a blanket waiver. It was 
denied, with the corollary that each pro­
curement request for a waiver can be sub­
mitted to the procuring department within 
the agency. Thus far we haven't had any 
significant cases where a waiver hasn't been 
granted. " 

OUR DISKS 
ARE FLEXIBLE. 

OUR STANDARDS 
'AREN't 

We certify every Ectype ™ flexible disk we make. 
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Not every other one. Call 1-800-843-9862 
for the name of your nearest distributor. 

(In Canada call 605-996-8200) 

SYNCCi)M® 
Your flexible alternative 

p. o. Box 130, Mitchell, South Dakota 57301 

©1981 Syncom, division Schwan's Sales Enterprises, Inc. 
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Others feel differently. "We are ex­
cluded from bidding on new procurements 
that require compliance with the stan­
dards," commented a Honeywell spokes­
man. He drew some solace from the 
revision of the waiver procedure. Prior to 
the standards' implementation, waivers had 
to be given before the bids arrived, requir­
ing the waiving official to be something of a 
clairvoyant. Now the procuring agency can 
solicit bids, then request waivers for those 
that aren't conforming. 

"I wonder what interface IBM has on 
its new series," he mused. "There's no 
question that the standards force you to 
maintain two product lines. It's going to 
take us and the others at least three or four 
years to comply. " 

Burroughs' Kosla added, "I don't 
have a good feel at this point in time. It's 
still too early to tell the precise effect. But 
it's bound to have some. " 

"The way they do this," said the 
Honeywell spokesman, "neglects the 
pervasive impact of the standards. It goes to 
the heart of your hardware and software. 
They got all this advice not to implement 
[the standards], then they just went ahead 
and did it. 

"Then they'll have to review it 
again in three or four years. " 

-Willie Schatz 

MANAGEMENT 

WHICH 
COMES 
FIRST? 
At BAI's recent productivity 
conference, a number of 
chicken-or-egg questions were 
addressed-people or 
technology, leisure or job, 
money or fulfillment? 
The key ingredient is people. 

This was the dominant theme that 
emerged from the Bank Administration 
Institute's first PATH (Productivity through 
Automation, Technology and Human Re­
sources) conference in late January in 
Dallas. 

Keynoter Clair Vough, whq found-. 
ed Productivity Research International, 
Lexington, Ky., when he retired from IBM 
in 1975, underscored the importance of 
people and their attitudes. "You have to 
have regular morale audits." 

When he was with IBM, he said, and 
charged with a productivity improvement 
project, he decided IBM's company-wide 
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The Electrohome EDP 56 data projector 
gives everyone in the room a front row 
centre view of your presentation. You're 
in complete control of group sessions, 
because the EDP 56 projects computer 
generated images onto a large screen. 

Designed especially for large, 
high resolution data/graphic display, 
the EDP 56 will be a dynamic addition to 
all presentations-from the boardroom to 
sales clinics. We wouldn't begin to tell 
you how to use it-you're limited only by 
your imagination. 

Complete adaptability means the 
EDP 56 readily interfaces with most CRT 
computer terminals. Its rugged, yet light-

weight construction makes the EDP 56 
completely versatile. It can be hung from 
the ceiling, mounted on a stand, or used 
from any convenient desk top. In addition, 
the EDP 56 is easy and fast to set up for 
either standard or rear screen projection, 
even for non-technical personnel. 

For considerably less than what you 
might expect to pay, the EDP 56 can be 
yours. And, it comes complete with the 
quality engineered features and group 
impact potential you want and need. 

So seat everyone front row centre 
at your next presentation. Start by 
contacting Electrohome Electronics, a 
leader in video displays. 

IBLECTROHOME, 

809 Wellington St. N., Kitchener, Ontario, Canada N2G 4]6 Telephone (519) 744-7111 Telex 069-55449 





Introducing MAX 
The new Magic Aisle ® X high density storage systelll 

doubles capacity and saves space. 

Have you ever seen sar­
dines packed loosely in a 
can? Of course not. Be­
cause space is used most 
efficiently when they're 
lined up neatly and 
orderly, fin-to-fin. 

The same princi­
ple applies to your com­
puter room. If you're 
using stationary cabinet­
ry or open shelf storage, 
you're wasting a lot of 
valuable floor space'. 

That's why we're 
introducing "MAX:' The 
new -Magic Aisle X series 
from Acme Visible is the 
multimedia storage sys­
tem designed specifically 
to meet the needs of the 
computer center - to 
save you space, time and 
money. 

Maximum space savings. 
Now you can let 

MAX compact mobile 
shelving double your 
storage capacity. Units 
slide together eliminating 
unnecessary aisle space. 

New cantilevered shelf storage. 

With adjustable levels 
of storage on each 
side, MAX units make 
maximum use of every 
cubic foot. 

Maximum time savings. 
MAX gives you 

fast access to whatever 

Faster filing with KromaKode. 

information you need. At 
a push of a button or turn 
of a handle, these track.:. 
mounted' units slide open 
to allow entry at 
the proper 
location .. 
Newcanti­
levered 
shelving 
allows fast 
scannmg 
over an en­
tire storage 
bank. 

Add 
ne~ KromaKode® 
color-coded tape reel 
labels to the system 
and filing· time can be 
cut up to 40%. 
Eliminate misfiles, too. 

Maximum flexibility. 
MAX provides -

storage accessories spe­
cially adapted to many 
different types of media. 
For tape reels. Disk 
packs. Data binders, 
printouts and more .. 

Maximum ease of 
installation. 

that require tracks built 
into your floors? 

MAX utilizes 
new modular track and 
deck that mount directly 
on current raised floor­
ing. Installation is fast 
and economical. 

Your existing sta­
tionary shelving can also 
be incorporated into the 
MAX system. Simply put 
your current storage 
units on MAX carriages 
and tracks with the rest 
of your new MAX 
system. 

r-------------------
,·.g&VjVISIBLE·1 

Another new idea from 
Acme Visible. 

Magic Aisle X 
series is just one of the 
many new systems Acme 
Visible has designed to 
meet the needs of in for­
mation management. 

Find out what 
else is new. Call us collect 
at 804-823-4171 or re­
turn the coupon below. 

First in putting information in its place. 

Acme Visible Records, Inc. DA31CM5 
1000 Allview Drive 
Crozet, Virginia 22932 
o Have your computer room information speCialist contact me. 
o Please send free MAX literature. 

Name _______ --'--___ Title' _____ _ 

Firml ___________ Phone ____ _ 

Address ________________ _ 

Why risk exces- City State Zip ----

sive downtirne with units Canadian Sales: Acme Seely Limited. Hwy. 17. Renfrew. Ontario. Office' in principal cities .. 

~----------------------------------------~~ 
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NEWS IN PERSPECTIVE 
attitude surveys, conducted every 1'h years 
"were not enough. And 75% of the ques­
tions were irrelevant. We set up our own 
and surveyed one-fourth of our people 
every three months." 

"The worker is the key, " said Henk 
Koehn, vice president-:futures research, Se­
curity Pacific National Bank, Los Angeles. 
He too was concerned with attitudes and 
talked about the' 'entitlement ethic, " a feel­
ing prevalent among today's workers that 
they are entitled to risk-free and rewarding 
environments. 

He urged his audience to acknowl­
edge this feeling in planning for productivi­
ty "because you can't measure productivity 
in a new era using old tools. . . it's not just 
counting ... what matters quantity ,when 
quality has gone to hell?'" 

He berated the term "office of the 
future." "Any project called office of the 
future shows a failure to understand the true 
nature of the work place of tomorrow. ' , His 
advice: "Examine the structure of the orga­
nization of 1990;. examine the nature of 
work in the organization of tomorrow; add 
to that attitudes and values of workers of the 
'90s; then extend the scenario out and de­
sign, if not invent, the work place of the fu­
ture. It's work, worker, work place, in that 
order, not the other way around." Koehn 
contended that his approach could lead to 
fewer abandoned projects and less equip­
ment up for resale in ,the 1990s;, 

The "entitlement ethic" is a 
feeling prevalent among 
today's workers that they are 
entitled to risk·free and 
rewarding environments. 

Lawrence Eldridge, vice president 
of Continental Bank, Chicago, talked about 
new work values, which he said are most 
prevalent in data processing. 

One sign of new attitudes, he said, is 
that people are "committed to themselves 
primarily. The job and family come second. 
Their own fulfillment, satisfaction, and 
stimulation are first. It used to be a worker 
wanted money as a vehicle to take care of 
responsibility. The new attitude toward 
money is as a vehicle or gratification. " 

Eldridge said the new attitudes are 
displayed by 38% of the general work force, 
by 70% of systems people and by 50% of 
younger people (and this is growing). 

He said there is also a marked shift 
in employees' attitudes toward leisure. "It 
used to be leisure was way down the line. 
Now,it's up at the top and the job is way 
down the line. " 

Material things have a different 
meaning for these new wave workers, said 
Eldridge. "They're no longer 'keep up with 
the Joneses' symbols. They're not symbols 
of success, but instruments of gratifica­
tion." Ifanewwave worker's money-grati­
fication level is met, he said, then money 
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becomes less important than the need for 
recognition, the need to be creative, and the 
dislike of boredom. 

For such people, Eldridge believes, 
annual performance reviews are "not near­
ly enough. Divide these people into groups 
of committees which can actually fix policy 
and participate in work groups. Offer them 

There is a marked shift in· 
employees' aHitudes towards 
leisure, which now is placed 
ahead of job in importance. 
flex-time and a cafeteria approach to bene­
fits. " 

Eldridge said systems people are 
prime candidates for "quality circles," a 
term which came up often at the BAl confer-
ence. 

James King; assistant vice president 
of Chemical Bank, New York City, defined 
the quality circle concept as "a total em­
ployee involvement approach to encourage 
employee/management communication and 
teamwork, through a small group which 
meets voluntarily and regularly to generate 
new ideas for improving productivity, qual­
ity and the work environment. The quality 
circle is really a way of capturing the crea­
tive and innovative ability that our employ­
ees have." He noted tha,t the idea of quality 
circles was born in Japan in the early '60s. 
And he pointed out that it originally started 
with industry, but is applicable anywhere. 

Richard Matteis, senior vice presi­
dent, Citibank, New York City, said that 
Citibank achieved productivity improve­
ment in operations when it "stopped look­
ing at them as clerical operations." He said 
Citibank has reduced its.back office opera­
tions from 10,000 people to 6,000 people in 
an eight-year period and has enhanced the 
quality of work at the same time. The bank 
did this, in part, with the introduction of 
minicoinputer-based workstations---'-' 'new 
technology which is taking care of the ills of 
big machine technology. " 

A somewhat different view was 
presented by George DiNardo, senior vice 
president, Mellon Bank, Pittsburgh; Pa., 
who described himself as "a big iron bigot 
and chief inechanic at Mellon. " 

He .said Mellon's data processing 
operation is divided into functional groups 
which report directly to the user. "I refuse 
to believe that minicomputers are worth a 
damn." He said Mellon has some 6,000 
terminals dedicated to point of source ac­
tivity and a big computer dedicated to noth~ 
ing but programmer testing. 

"With big machines you can build 
integrated systems. How can you do that 
with minis? Since 1970 I've gotten one of 
everythirig that's come out. Each of our 
branches has a local controller. Now if 
that's your definition of a mini, than I guess 
I like minis. I see them as extensions to the' 
mainframe. " 

DiNardo appeared to see technology 
as the big key to productivity. "Technology 
can't improve productivity? Donkey dust! 
We can automate the world. " 

Robert O. Metzger, managing prin­
cipal, Metzger & Associates, Tustin, Calif. , 
seemed to share the more prevalent attitude 
,that people come ahead of technology. 

He described a visit to a prospective 
New York client, a large bank. "I was u~h­
ered into the executive suite by the senior 
vice pr~sident of operations. It was a mag­
nificent showpiece of an office complex: 
hand-laid parquet floors covered with Per­
sian carpets, a few Picasso etchings on the 
walls, and a large marble fountain on the 
18th floor at the entrance to the executive 
dining room. We were given thick, matte 
printed menus dated that day and a choice of 
a sumptuous lunch, prepared by a French 
chef, replete with the finest cigars and 
brandy offered at the end of the meal. 

"Following lunch, we went over to 
another building nearby, which was the 
operations center. There, around dim corri­
dors, were organized 300 people on the 

. same floor. The carpet was threadbare, the' 
keypunch operators were lined up 1 0 
abreast with an' overseer standing behind 
them. The furniture was all metal with the 
paint peeling off. There was graffiti in the 
men's room. 

"A general smell of air conditioned 
sweat was in the air and the operations caf­
eteria special that afternoon had been roast 
beef hash. The employee's lounge had 
furniture in it with the springs showing 
through and windows so encrusted with dirt 
that they were totally opaque. My host brag­
ged proudly of his hardware and software, 
of the progress made in bulk .filing, ,~d of· 
the newest generation hardware which was 
being installed this spring. I left him be­
moaning his employee turnover and that 
fact that it really was difficult J9,.finq.gQ(?A," . 
people anymore. " 

.....;...Edith Myers 

COMPANIES 

ON THE 
ROAD TO 
HVPERBUS 
It took six years and, many 
blank stares before t Network 
Systems got its concept.of 
.local nets off the ground. 
Like many other current phrases in the dp 
and telecommunications fields, there are a· 
number of interpretations given by users to 
a local data network. Given the divergence 



Actual size. 

A little wheel~ a BIG wheel 
, , 

when it carries 124 characters. 

It's like a type­
writer, 2 characters to each-
type bar. It's super-hard plastic~ with 
the petals interlocking to reduce diameter, 
for less intertia to overcome, more resistance 
~ohammer impact and vibration. Which all goes 
to make a longer-lasting, quieter machine. 

And the Ricoh RP1600 is versatile. Wheels 
come in many fonts, interchangeable with a 
touch. And it interfaces with Q-3, H-n, lODATA, 
RS-232C. 

Ricoh RP1600-The Big Wheel Among 
Daisy-printers. 
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of definitions today, it is not surprising that 
a company trying to interest users in local 
networks six and a half years ago got little 
more than blank looks. ' 

The company that began missionary 
work on the local data net (concept over six 
years ago is Network Systems Corp. The 
firm's president, James Thornton, admits, 
"We have had' to ,do a lot of educational 
work to get our Hyperchannel off the 
ground." Even after three years of produc­
tion, users are just now beginning to see 
how Hyperchannel can be used. 

While NSC maintains it has a local 

network product, there are some who disa­
gree with that definition. Basically, Hyper­
channel is a high speed bus that uses a 
contention scheme, has multidrop capabil-

Having established itself in the 
high speed arena, NSC is now 
investigating other 
appl ications. 
ity, and can interconnect cpus and other 
high speed devices that typically are part of 
a corporate dp center. 

Using coaxial cable technology and 
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Carrier Sense Multipie Access (CSMA) con­
tention scheme, the Hyperchannel certainly 
is -similar to other local data network prod­
ucts. But differerices become evident when 
a customer reali:z;es that the 50, Mbitlsec 
transmission capacity between Hyperchan­
nel network adapters is far more bandwidth 
than a typical local data net. 

The ,Hyperchannel emulates both 
the physical and logical characteristics of 
direct access subsystems typically operat­
ing with cpus. The adapter interfaces direct­
ly to a mainframe YO channel so that 011 a 
system like an IBM 370 it appears to the host 
as an' extension of the' block multiplexer 
channel. 

A Hyperchannel adapter costs about 
$36,000 and is used for hig~ voliune bulk 
data transfers, such as load sharing between 
mainframes. "Our product has to do with 
allowing the (dp) equipment to be spread 
out in ,the building," Thornton explained, 
"and while that sounds routine, it is also 
pretty important. " Thus the key element of 
Hyperchannel is that it allows high speed 
data transfers up to 2,000 feet, between 
interconnected devices. "We would not 
work if we did not have the high speed; we 
wouldn't be different from anybody else," 
he said. 

So the typical Hyperchannel site is a 
dp center which has six, eight, or nine large 
mainframes that can't physically be in­
stalled dose enough toget~er. That's where 

The key element of 
HYPE!rchannel is that it allows 
high speed data transfers up to 
2,000 feet. between 
inte'rconnected devices. 

the Hyperchannel comes hi-to provide the 
interfacing and network that allows the cpus ' 
to interact together at their normal opera-
tionai speeds. ' 

Ina~dition to connecting cpus, the 
NSC network adapters can also link large di­
rect access peripheral subsystems such as 
tape and disk to a mainframe; and they can 
be used with other subsystem controllers 
such as minicomputers that transfer' high 
volume data to a host machine. 

According to Thornton, the compa­
ny now has about 90 customers who may in­
stall as many as 15 Hyperchannel adapters, 
once they become familiar with the intend-
ed use." -

Unlike other network systems, the 
NSC adapters do not seem to be oriented 
toward certain applications. Rather, they 
are installed when a user wants to create a 
"printer pool' ~ away from a dp center, or 
when a tape subsystem might 'be moved to 
the tape vault to be nearer the data. 

, Having established itself in the high 
speed arena, NSC is now investigating other 
applications. It recently signed a develop­
mental agreement with Satellite Business 
Systems to see how the fIyperchannel (or 
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GDC's new TOM moves more data faster with 
:grea.tercost savings. " 

Real-:time bit synchronous multiplexer with,the' 
least transmission delay on thernarke~;< ' 

Transporting data at rates from OCto ,.' 
2 MEGA-bits. 

Transmission efficiency to 99%. 

Mix and match up to 54 synchronous; 
asynchronous and isochronous'9t:lannels.with' 
absolutely no restrictions. . ' 

,Mix data, graphics and voice channels 
simultaneously: 

,Automatic System Configuration on site, atwill, 
without traffic interruption. ',' 

'A'uiomaiic Service R'estoralthroughredundancy 
-for immediate failure recoverywithouttraffic 
interference. " , 
IJlteractive"~etwC)rk,',~uperviSjon g!vesimmediclte 

, aCgessto system status and configuration. And 
end~to-endoperator communications. 

It all adds up totlle most cost effective use of your . 
transmission media.MEGAMUX.It'sour hottest 
new system product And, yourdatacommunications ' 
networl< cah'taffordtobe without it. 

~=-=:.u ,c';- Eo;.J'· ::'::".1, ==_~IJ;i~ .. ~-~,.L.E~ ::;.:. ) =.. _~~ ~.;;, ,tt,i!.- "",),<~.\ &...._""" ____ __' 

General DataCommlndustries 
(Canada)' Ltd~:, 

104-12201nnesRoad 
Ottawa, Ontario K1 B 3V3. ' 

(613) 745~9174 
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, General' D~taCorrimh;1ChJstries;1 nco 
One Kennedy AvenuEi 

Danbury, CT 06810 :,' 
(203) 797-0711 

General DataComm (UI{) Ltd. 
Toutley Road 
Wokingham, Berkshire 
RG,115QN, England 
44: 734 791444 
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modifications) will operate in satellite nets. 

But Thornton does' not ignore the 
more accepted definition of a local data net­
work-to interconnect lower speed devices 
such as terminals to cpus. He understands 

The Hyperbus product will 
compete with Xerox's Ethernet 
and similar products. 

that products like the Xerox Ethernet are 
also providing users with a solution to their 
on-site network needs, even though the 
technical characteristics and uses may be 
different. 

SO NSC will address these more con­
ventional needs in 1981, when it introduces 
its' Hyperbus product that Thornton admits 
will compete with Ethernet and similar 
products. 

For now, the purists may argue that 
Network Systems does not truly supply a 
"classic" local data network solution, but 
by the end of the year, it plans to have all the 
bases covered. ' 

In the meantime, Thornton claims 
NSC has no competition in the 50 Mbitlsec 
Hyperchannel area. If that is true, it was 
probably worth six years as a missionary. 

-Ronald A. Frank 

r /--.;---. ,.---....,...,·V .. --,,..---...,,. 

( Let him fix it. ~ 
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End Users: Switch to RCA for Third Party 
Maintenance o~ the Most Supportive Kind! 

Eliminate mixed-vendor mix-ups 
and buck passing. Stop wasting 
hours trying to locate a service man. 
Switch to RCA ... a leader in third 
party maintenance for single source 
service! We've got the skilled person­
nel and years of experience to give 
you the maintenance support of the 
Most Supportive Kind. 

We have 180 service locations 
across the U.S. to keep your data 
communications terminals on the job. 
With technical, marketing and admin­
istrative support for you. And expe­
rienced service specialists on call 24 
hours a day. ' 

We're there when you need us. 
For an emergency. An in'stalla­

tion. An eqUipment overhaul. And 
servicing your data communications 
terminals, mini-computers, or just 
about any computer peripherals. We 
can custom-tailor a complete mainte­
nance package for you. With a low 
fixed rate that's probably less than 
you're paying now. Call Dave Hallquist, 
Manager, National Service Marketing 
at (609) 338-4400, or send the 
coupon today. 

nOli Data 
. Services 

RCA Service Company, A Division of RCA 
Data Services, Bldg. 204-2, Route #38, Cherry Hill, N.J. 08358 
I'd like to learn more about RCA's Third Party Maintenance of the Most 
Supportive Kind. Please respond with: 

o Literature 0 Phone call 0 Sales call 
I Name' _______________ Title _________ _ 

I Company Address ___________ _ 
I City State _________ _ 

I Zip Phone I 
1 _____________________________ .£:1~ J 
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ANOTHER 
ONE BITES 
THE DUST 
When Infotech International 
filed for bankruptcy last month, 
it left a string of U.S. industry 
experts out on a limb. 
One of Britain's leading computer confer­
encing and training concerns has gone into 
bankruptcy, leaving a long list of U. S. 
creditors. 

Some of the industry's most colorful 
and prominent personalities have been 
burned by the liquidation of Infotech Inter­
national on Feb. 5. Among the gurus who 
are owed from several hundred dollars to 
over $5,000 each in expenses and speaking 
fees are Phil Dorn and Herb Grosch (both 
independent consultants); Bob Beamer, a 
Honeywell executive; Professor How­
ard P. Morgan, from the prestigious Whar­
ton School in Pennsylvania; and Joe 
Ferreira, Diebold Group vice president. 

Though unconfirmed at the time of 
writing, it is believed that the company 
went of business supposedly owing $1 mil­
lion, but that its 150 or so employees were 
paid at the time of liquidation. 

Infotech was owned and run by Roy 
R. Goodman, a Briton known for entre­
preneurial activities on several continents. 
His companies are believed to be operated 
through a Swiss holding company, BK 

Wissenschafts-Informations-Service AG, in 
Zurich. Observers say that Goodman put 
Infotech out of business twice before, earli­
er in the '70s, and has aborted several U.S. 
subsidiaries. 

In general, 1980 was a poor year for 
the conferencing business in the U. K. Info­
tech's major rival, Online, has had to layoff 
some staffto pare down operating costs. By 
the autumn of last year, some informed 
sources were saying that Infotech was head­
ing for bankruptcy following poor trading 
figures by the $10 million a year concern. 

At . that time, several prominent 
U.S. speakers were owed money by Good­
man from earlier summer engagements. A 
major conference in November attracting 
over 425 people at $1 ,370 a head seemed to 
herald a return to positive cash flow. 

Now many of the unpaid Americans 
are trying to piece together what could have 
happened to this $550,000, and how it was 
distributed. 

"The problem," said one of them, 
"is that Infotech was a paper flow company 
with no real assets other than its people. " 
Several approaches have been made to the 
U.K. lawyers handling the liquidation to 



FROM STATISTICAL MULTIPLEXORS 
TO COMPLETE DATACOMM NETWORKS, 
EVERY DCA COMPONENT IS . 

ENGINEERED 
TO EXPAND 
DCA protects your initial investment in statistical multiplexors with the lowest-cost 
. network growth in the industry. So you can start with a small datacomm net­
work today, and expand or modify 
it to meet your needs tomorrow. 
Our System 115 statistical multi­
plexor can be used in point-to­
point networks to support from 2 

HOST 
CPU 

to 32 asynchronous terminals at a supports from 2 to 8 ports. 

remote site. DCA's statistical multiplexing assures excellent response time, 
character transparency and error-free transmission. 
DCA's multipoint multiplexing configuration serves a number of 
remote terminal locations with just a single telephone line, for 
substantial savings in phone-line and hardware costs. DCA users 
have benefitted from multipoint 
multiplexing since January 1979. 

DCA's System 205 is a statistical 
multiplexor designed for DEC 
UNIBUS* -based computers. The 
205 requires only one UNIBUS 
slot to emulate up to 16 DEC 

DEC 
HOST 

DZll modules and a 128-port stat mux. This 
greatly lowers hardware costs and improves response time as well. 

Because of DCA's unique modular design, all of the above networks 
could easily expand into larger, more 
powerful networks. As the master 
network processor, System 355 
gives terminal users access to any 
host computer anywhere in the 
network. In addition,. the 355 sup-

HOST 
CPU 

dcC! 
355 

. ports up to 126 ports, 62 
of which can be high­
speed synchronous trunk 
links. Several 355's can 
be combined to greatly 
expand this support. Fea-

Complete system compatibility allows DCA 
networks to grow without grOwing obsolete. 

tures include port conten-

DEC 
HOST 

dc::CI 
205 

tion, switching, unlimited routing, X.25 support and a wide array of network 
management tools. 
Total system access and unlimited network growth at very low cost - that's the 
DCA advantage. For complete information, call or write for our 16-page brochure. 

HOST 
CPU 

·TM Digital Equipment Corporation 

~I;:~I~--------·----~--~---~~~~--~~~, 
ENGINEERED 
lDEXPAND Digital Communications Associates, Inc. Dept. DAl, 135 Technology Park/Atlanta, Norcross. GA 30092 404/448-1400 
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32-bit minicomputers 
for the power-hungry. 
From Perkin-Elmer. 
The Perkin-Elmer 3220 and 
3240 are minicomputers so 
powerful we had to find a new 
word to identify them­
Megamini. 
They're engineered for the power 
hungry-people who demand 
extra power, speed and reliability. 
For CAD/CAM applications. 
Real-time simulation systems. 
Number-crunching scientific 
applications. Large volume 
transaction processing requiring 
scores of terminals, all operating 
concurrently with less than two­
second response. 

Power is our specialty. . 
Hungry for memory access 
power? Check out our 3240. 
Feast on' its 16 megabytes of 
directly addressable MOS ECC 
memory, with a unique hierarchi­
cal storage scheme for megafast 
access. The fastest effective 
access on the market for its 
price-250 nanoseconds with 
cache memory. 

Need throughput power? Our 
Megamini 3240 delivers 40MB/ 
second I/O bandwidth, 64MB/ 
second peak system throughput 
rate and multilevel interrupts. 
Up to 115 gigabytes of on-line 

storage and a throughput 
capability of 40 million bytes per 
second can be configured on 
a 3240 system which can control 
more than 1,000 devices. 

More power to you. 
Need operating system power? 
Our highly-efficient OS/32 is 
the power behind the power. It 
has been perfected from use . 
in more than 3,500 of our 32-bit 
supermini installations world­
wide. Up to 256 user tasks can 
be executed concurrently at 
user-defined levels of task priority. 
Our user-alterable writable 
control store enables you to tailor 
your programs with microcode 
to suit your needs. 

And our globally optimizing 
FORTRAN VII compiler produces 
object modules at a speed of 
2,000 lines per minute. In addi­
tion, our Multi-Terminal Monitor 
lets up to 64 programmers work 
interactively in any mix of 
FORTRAN, COBOL, CAL MACRO, 
Pascal, BASIC II, Coral 66, or 
RPG II. 

What price power? 
Our price/performance story is 
the best of all. The 3240 starts at 
about $90,000 (U.S. only). The 
3220, with many of the same 

features, starts at approximately 
$36,000. Both with 60-day delivery. 
From Perkin-Elmer. A billion­
dollar Fortune 500 company with 
a worldwide field service opera­
tion and a variety of support 
program contracts. 

Send in the coupon for com­
plete information on the Perkin­
Elmer 3200 series. 
We've also written a 
booklet that answers 
all the questions 
about 32-bit minis. 
Just ask for it. 

r------------
The Perkin-Elmer Corporation 
Marketing Communications 
2 Crescent Place 
Ocea~port, NJ07757 

o Please send the booklet on 
32-bit minicomputers. 

o Please send literature on the 
3200 series. 

Name ________________ _ 

Title ________ _ 

Company ______________ _ 
Street _________ _ 
City _________________ _ 

State Zip ___ _ 
Telephone _____________ _ L _______ ~ _________ ~ 

Call toll free 800·631·2154. 
In NJ 201-870-4712. 

CIRCLE 73 ON READER CARD 

Megamini is a registered trademark of The Perkin-Elmer Corporation. PERKIN-ELMER' 



NEWS IN PERSPECTIVE 
see if anything' 'tangible" can be salvaged. 

An unconfinned rumor at press time 
was that an offer for the remnants of the 
operation might come from the Diebold 
Group in New York. 

Also not known at this time is 
whether one of Infotech's conferencing 
agents, the large French software concern 
cAP-Gemini-Sogeti, which recently pro­
moted some events in France for Infotech, 
was financially embarrassed by the col­
lapse. Some sources feel that the French 
company may now try to recruit some of 
Infotech's key personnel. 

-Ralph EmmeH 

LI'L HELP 
FROM ITS 
FRIENDS 
Times may be tough for ICl in 
the U.K., but optimism is oozing 
from its North America 
Operations. 
Debt-plagued lCL Ltd. may be having its 
troubles in England, but perhaps there's 
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help coming from this side of the Atlantic. 
The mood at IcLiNorth America 

Operations' new headquarters in Dallas is 
one of optimism. Reports from England 
indicate lCL is having trouble finding 
enough customers for its ME 29 systems 
(Feb., p. 14), but Jon Nicholls, vice presi­
dent of marketing for IcLiNorth America, 
thinks he has found a market for them here. 

This find is one of the reasons lCU 

North America began to consolidate its 
marketing efforts in Dallas last October. 
The market is the oil and gas industry. "The 
ME 29 is a good machine in that environ­
ment. It's a good shared resource machine, 
and oil and gas operates in a distributed 
environment. " 

lCL developed its oil and gas system, 
which it calls 0 'Gas, in Calgary, Canada, 
where it has one system operating and sees a 
good market for more. Its second ME 29 
commitment came from Texas. "It comes 
from an organization offering facilities 
management for oil companies. We're in­
volved in a joint venture with them to 
Americanize the system. " 

The" Americanization" has largely 
to do with legislative reporting, which is dif­
ferent here than in Canada. "We're not for 
the Exxons of the world, " Nicholls empha­
sized,but for joint venture type operations 
where a number of people invest and acquire 
rights to drill and explore. "There's a lot of 

accounting tied up in this and nobody else 
wraps that up in one parcel. " 

He explained that the system in­
cludes ICL'S Interacct accounting system, 
general ledger, IDMS database, report 
writers, and COBOL language, and is de­
signed to be parameterized. "We pick up 
the development ourselves and make the 
source code available to users-with hefty 
protection, of course." 

While bringing the oil system from 

ICl's oil and gas system, which 
it calls O'Gas, is based on the 
ME 29 machine. 

Canada to the U.S., the company is hoping 
at the same time to take a system it calls 
Revenue Data Collection from the u. s. to 
Canada. This system is for entities that de­
rive revenue from a variety of different 
sources at one point of collection, such as 
government bodies (utility payments, dog 
licenses', etc.) golf courses (restaurants, 
green fees, pro shops, etc.) and universities 
(tuitions, donn fees, etc.). The system pro­
duces receipts, does verification, and cap­
tures data at the point of collection. It then 
takes care of allocating the monies automat­
ically. The first systems went to Arlington 
County, Texas, and to Washington State 
Univ. 

"We are not all things to all men," 

COBOL SOFTWARE TOOLKIT 
Functional, well engineered, low cost, system independent 
software tools for COBOL programmers. 
Documentation Preparation: Doc-Ff-' is a text formatter with 
34 commands to allow users to position, justify and paginate 
text. Ideal for system and user documentation preparation. 
Store easily modified input in your source library. Print 
reports and manuals 'on demand. 

Price $1000 Circle 74 

Cross Referencer: COBXREFf-' produces the ideal program 
listing for programmers - both' an alphabetically ordered 
reference list and a bi-directional list. Where variables and 
paragraphs are defined, all occurrences are referenced. At 
each occurrence, the defining statement is referenced. 

Price $500 Circle 75 
Compare Utility: DIFFSi< finds all differences between two 
files even when there are extra or missing records. It has op­
tions for skipping leading and trailing blanks, selecting fields 
and hexadecimal reporting. 

Price $500 Circle 76 
Structured Precompiler: SCOBOLf-' supports a superset of 
COBOL which allows eight control structures for gotoless 
programming. SCOBOL programs can use while-do, repeat­
until, if-then-elseif-then-else-endif, select-case-endcase and 
four other structures. The precompiler translates them into 
standard COBOL. Includes the precompiler, program format­
ter and cross referencer. SFORTRAN (parallel system for 
FORTRAN) also available. 

Price $1400 Circle 77 
Decision Table Precompiler: COPEi' is an optimizing precom­
piler for decision tables with a built in COBOL specific macro 
processor. Reduces PROCEDURE DIVISION code by fifty 
percent. 

Price $1500 Circle 78 

Our software is being used on every major vendor's hardware. 
Trial installation and monthly payout options assure satisfac­
tion. 

Software Consulting Services 
901 Whittier Drive,. Allentown, Pa. 18103, (215) 797-9690 



Raster brilliance, contrast and eras­
ability. 2-8001 intelligence plus· 
programmability. All in a. desk top, 
high resolution (1024 x 792), mono­
chrome, graphics terminal ticketed 
at a low $10,0007 

Geniscds G-1000 is the low cost 
graphics terminal you've been hold­
ing your purchase order for. It is the 
first direct raster replacement for 
the Tektronix 4014-1**terminal­
plug to plug and software compatible. 
But, at the same time, the on-board 
2-8001 microprocessor plus 16K 
words.each of RAM and PROM let 
you develop your own programs at 

your pace while your system is up 
and running on existing software 
(like PLOT-10). 

Because the G-1000 is a bit map 
raster scan device it can do things 
a storage tube can't approach -like 
provide easy viewing in normal 
room light, and allow erasure of any 
portion of the screen without alter­
ing or redrawing the rest of the dis­
play. Genisco has equipped the 
G~ 1000 with all the quality features -
60Hz noninterlaced refresh for 
flicker free viewing, a large 19 inch 
display, a detachable keyboard with 
cursor joystick. And, an optional, 
alphanumeric overlay eliminates.the 

need to use a second terminal. The 
unit supports a selection of 1/0 equip­
ment including graph tablet and hard 
copy devices. With all that and the 
2-8001 intelligence, the list of future 
capabilities is virtually open-ended. 

Take a look at Genisco's new 
G-1000-the 4014-1 replacement 
and a whole lot more. 

Call or write for more information 
to Genisco Computers Corporation, 
3545 Cadillac Avenue, Costa Mesa, 
California 92626. (7:4) 556-4916. 
'Price varies according to quantity. 

"Trademark of Tektronix 
Graphics software from ISSCO Graphics. 
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NEWS IN PERSPECTIVE 
said Nicholls. "What we're trying to do is 
select areas where we can provide a basic 
system in which 75% of the work is already 
done. We operate autonomously [from ICL 
Ltd.] in the marketing area. We attack dif­
ferently from ICL in the rest of the world. " 

In the point of sale (POs) field, Nich­
olls said, "we continue to outsell ourselves 

"We operate autonomously 
[from ICL Ltd.] in the 
marketing area." 

year after year." He said a "significant 
number" ofex-SingerPOs users in the U. S. 
and Canada are not ICL users. 

Nicholls, who moved to Dallas from 
ICL'S Toronto office last October to take 
charge of ICL North America marketing, 
says he was acquired with Singer by ICL. 
"I've been with Singer/IcL for 10 years. " 

In the last year, in Canada, he said, 
ICL ran neck and neck with NCR on new pos 
contracts. In POS, as in other areas, the ICL 
North America operation likes to zero in on 
specific targets. One of these is home im­
provement centers. "They sell both retail 
and to contractors. We can handle the 
strange mix of wholesale and retail with the 
same software and hardware. We have a 
good retail system and a good general pur­
pose system. " 

-Edith Myers 

VAX has the FASTEST 

BENCHMARKS 

'TWAS TIME TO COMBINE: "Merg-
ers and acquisitions in the computer ser­
vices industry hit an all-time dollar volume 
high last year," says the ADAPSO/BROAD-

. VIEW Index, recently released by Broad­
view Associates, Fort Lee, N.J., merger 
specialists. Dollar estimates for the 87 
mergers and acquisitions that took place in 
1980 are placed at $688.4 million, com­
pared to 107 mergers and acquisitions in '79 
at a value of $671 million. The index shows 
that the average transaction went up 26.2% 
over '79 averages, most of these gains 
occurring during the second half of '80. 
Bernard Ooldstein, a partner at Broadview 
Associates, says, "This growth is extraor­
dinary in light of interest rates having 
peaked twice during fiscal year 1980," 

. since high interest rates usually have a 
"chilling" effect on acquisitions and merg­
ers. Further, Goldstein claims that the com­
puter services industry is one of the most 
acquisition-prone segments of American 
business. 

Jerry Dreyer, president of ADAPSO, 
agrees with Goldstein and says that "the 
computer services industry is one of the 
fastest growing segments of our economy, " 
adding that the industry shows remarkable 
resiliency in the face of combined recession 
and inflation. 

DATA CDMMUNICATIDNS 
to IBM with ... 

SRC'a~CDMBDARD8 
CDMBDARD 1231 gives VAX a full BSKB HASP R.JE 
link to IBM systems. COMBOARD. a 16 bit CPU based 
front-end processor. has high thruput and low overhead. 
Call. write or TWX for details on CDMBDARD or our 
PDP.11 based ComBox@ Sari ... From the DEC DATA 
CDMMUNICATlDNS SPECIAUSTB ... 

'1I2I2B WEBTTHIRD AVE. 
COLUMBUB, OHIO 4312'112 USA 

CS.,4J 4R"1.RDB4 TWX B.,O 4BII·.,B3'I 

POPII. VAX. Registered Tredemarks Oigital Equipment Corporation 

CIRCLE 82 ON READER CARD 
90 DATAMATION 

BULLISH ON BUBBLES: The latest 
predictions are that the shipments of bubble 
memory devices will grow from $18.4 mil­
lion in 1980 to $226 million in 1985, an 
annual growth rate averaging 68%. This, 
according to the Venture Development 
Corp., Wellesley, Mass., consulting firm. 
VDC sees applications for the bubble memo­
ry devices expanding from those which 
specifically require the ruggedness and 
small size of the bubble to more general 
applications. Initial use will mainly be in 
machine and process control and portable 
terminals, but stationary computer and 
word processing applications will become 
more important. Slow growth rates in the 
last three years are attributed to the absence 
of price reductions that had been predicted. 
Instead of being priced lower than RAMS, 
bubbles have been. more expensive. VDC 
sees prices declining over the next five 
years· since bubble makers have now 
learned how to produce their product in 
quantity. Presently, Texas Instruments is 
leading the bubble memory manufacturing 
market, with Rockwell International and 
Intel hot on the trail. IBM and AT&T are con­
tinuing research (the latter producing units 
for its own systems); National Semiconduc­
tor and Motorola are new entrants; and 
Fujitsu, Bitachi, Siemens, SAGEM, and NEC 
are the foreign producers, expected to begin 
more active competition in U.S. markets. 
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But perhaps the best part 
of the picture is our picture. 
And you can see this beauti­
ful picture in six different 
models ranging from 7" to 
19" (all screen sizes mea­
sured diagonally) at prices 
starting as low as $450:r-

Beautiful pictures come 
naturally to Panasonic 
color monitors because 
theyall have our Quintrix WM 

in-line black matrix picture 

tube. And that means a 
picture so life-like you'll feel 
like you're part of it, whether 
you're watching production 
tapes or the latest computer­
ized color graphics display. 

Some monitors like the 19" 
CT-1910M, the 13" CT-1310M 
and the CT-1310V monitor/ 
receiver include ColorPilorM 

which automatically adjusts 
color intensity and hue to 
preselected levels. 

Our 10" CT-11 OM monitor 
is small enough to fit on 
a desk and economical 
enough to be used in multi­
monitor configurations. 
While our 7" portable, the 
CT-700M, works on both 
AC and DC power and 
comes with a 12 -volt car 
battery adapter. 

Best of all, Panasonic 
color monitors are just one 
part of a complete line of 
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Panasonic video compo­
nents. Including portable 
and studio color cameras, 
3/4" VCR's, editing systems, 
professional VHS™recorders 
and cameras. 

Want to get the complete 
picture on color monitors? 
Feastyoureyeson Panasonic. 

*Manufacturer's suggested price. 

~~)[rr)a1$«J)l11l D©~ 
VIDEO SYSTEMS DIVISION 



Attention: Engineers Age 40 and Up 

Put yourselfon easy street 
by spending pre-retirement years 

withAramco in SaudiArabia 
Retirement incomes that· sounded 
princely a few years back are beginning 
to look paltry in today's economy. And 
they may be hopelessly inadequate 
in tomorrow's. 

What can you do about it? Come to 
work for Aramco in Saudi Arabia. 

Just compare these Aramco benefits 
with what you're getting now. 

Collect more extras you 
can put right in the bank 

First, you get a tax-protected bonus of 
up to $5,000 as soon as you join us. 

you can join an automatic payroll 
savings plan in which Aramco matches 
up to 6 percent of your salary (the match 
begins at 50 percent and escalates up to 
100 percent after ten years of service). 

And you participate in Aramco's re­
tirement income plan. 

Earn a whopping tax-protected 
pay premium 

We start you off with a base salary that 
compares with any in the oil industry. 

We also give you a cost-of-living dif­
ferential in Saudi Arabia so that the 
higher costs of things like food come 
out of our pocket, not yours. 

The best part is our premium for 
overseas employment. This is fully 
sheltered from all taxes. 

We pay' you a 40 percent premium on 
the first $30,000 of base pay-plus a 20 
percent premium on the next $20,000. 
Maximum is $16,000 per year. 

Tuition and board anywhere in the 
world for high schoolers 

High school students get their educa­
tions in Europe, the United States, 
anywhere. We pay 80 percentof all tui­
tion and board (up to $4900 annually) 
for three years of high school. 

We also pay air fare for high school­
ers visiting parents in Saudi Arabia­
three trips per year. (The same goes for 
air fares for college students but they 
get fewer trips.) 

Youngsters from kindergarten 
through the ninth grade attend our 
American-style schools in Saudi Arabia. 

Free trip home every 
year-long vacations 

You get 40 days of paid vacation every 
year - plus an average of 12 holidays 
every year-plus weekends. 

You get a travel allowance every 
year, too. This is equal to the economy 
round-trip air fare between Saudi 
Arabia and the U. S. or Canadian city 
where you were hired. Good for you 
and your family. Every year. 

Where you go is-your business. Is it 
any wonder that so many Aramco 
people get to see Europe, the Orient, 
the world on their annual leaves? 

Free life insurance 
and health care 

You're automatically covered with a 
life insurance policy the day you join 
Aramco. No cost to you. 

You can also buy extra insurance 
up to thirty times your monthly salary 

. for about 34¢ a month for every thou­
sand qollars. 



Will your retirement home be near some mountain greenery, or farther soutkwithin the Sun Belt,· or on the shores 
, of the Pacific? Aramco's big bundle ofbenefits will help yo'u secure it sooner thim you think. See below. 

All your medical needs are free while 
you are in Saudi Arabia - even your 
prescriptions. 

Unlike medical care, dental care is 
not free for Aramco employees. How­
ever, the costs are comparable to what 
you'd expect to pay back home. 

A chance to save huge 
sums of retirement money 

We can only give you a bare idea of how 
the money can multiply over a 10-year 
span. For the sake of illustration, let's 
add up the fortunes of an engineer 
working for Aramco in Saudi Arabia 
making $35,000 U. S. in base pay, with 
no raises for the 10 years (not likely!). 
Remember this is just a hypothesis. 

Right off,you see that our imaginary 
engineer in Saudi Arabia can gross 

INCREMENTAL INCOME OPPORTUNITIES 
WITHARAMCO 

CUMULATIVE OVER 10 YEARS 

D~~~GS 

o ~f:-~~~TECTED 
D~~E!RY 

+$19,000 

+$130,000 

$350,000 

.;;;..;.J.!..;...;;;..c~:....;;.J10 YEARS 

This is not an offer or an indication of wage 
scales. It is merely a hypothetical example of 
how your gross income can accumulate dra­
matically when you work for Aramco in Saudi 
Arabia. Employees are not fully vested in the 
savings plan until 60 months of continuous ser­
vice. All projections subject to change. 

around $149,000 more. The amount 
saved out of that grand total is strictly 
up to the individual. 

But look at that $130,000 premium. 
Whatever the dollars work out to in 
your case, please remember that 
this is the bundle which is totally 
tax-protected. 

This graph doesn't show what you 
save on medical expenses, it doesn't 
show the allowances on your children's 
education, it doesn't show the travel al­
lowances which cut down on vacation 
costs, it doesn't show the retirement 
benefits you may accumulate. 

What it does show is that you have 
the chance of a lifetime to save a 
really important amount of money. 

A sensible way to 
check out the new lifestyle 

Everyone in Saudi Arabia lives within 
the letter of the local law. (No alcohol, 
for instance.) 

But the Americans and Canadians eat 
·steak and french fries, they go golfing 
and sailing and water-skiing, they tend 
their nice suburban houses. 

While the lifestyle is easy, some­
times living so far away from relatives 
and friends can be difficult for some. 
That's why we've begun a new policy. 
The Aramco overseas tryout. 

If you don't want to move your 
whole family over at once, come and 
work for us on bachelor status for one 
year. We'll fly you home three times so 
you can keep the family informed about 

your adjustment to life in Saudi Arabia. 
Then at year's end or sooner all of you 
can decide whether the life is for you 
or not. 

Take on job challenges you 
thought you'd never see again 

Aramco is the world's largest oil­
producing company. So the job oppor­
tunities for experienced· engineers are 
boundless. You can stay within your 
specialty -or you can expand into new 
territories. 

Here are the engineering job cate­
gories we're interviewing for right 
now: Project Management & Construc­
tion • Oil & Gas Operations • Facilities 
Planning • Corrosion Control • Inspec­
tion • Resources Planning • Exploration 
& Development • Maintenance 

(PS. Our opportunities are open to 
qualified engineers of all ages.) 

Interested? Call our 24-hour line any 
day: (713) 750-6965 -if you wish, call 
toll-free, (800) 231-7577, Ext. 6965 be­
tween 7 A.M. and 5 P.M., Monday­
Friday, Central Time. 

If you prefer, send your resume in 
full confidence or write for more infor­
mation to: Aramco Services Company, 
Department DM0301ML04B, 
1100 Milam Building, Houston, Texas 
77002. 

SERVICES COMPANY 
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, We've Always Offered More Graphics Solutions. 

Now CalComp adds the {ullline of 
Talos digitizing tablets to what is" . 
already the most extensive line of 
computer graphics solutions a·vailable 
from any manufacturer .. 

. Talos gives you a wide choice of 
digitizers in sizes' from II" x II" to 44" 
x 60", with the option to back-light and 
rear-project images. And that's the 
kind of selection you need for your 
varied applications, including pipeline 
layouts, printed circuit boards and 
data reduction. Plus, they can 
accommodate conductive materials for 
digitizing seismographic and well­
head logs. 

Our newest products, the 800 Series 
and theWedge, both feature 
electromagnetic technology to allow you 
to digitize from conductive materials, 
and to give more precise data input: and 
greater data stability. 

The flexible 800 Series with 
MULTIBUS® module lets you use dual 
tablets, dual cursors, and multiple 
interfacing for greatly expanded system 
capabilities. . 

The Wedge, designed especially for 
applications using small systems, offers 
end users and OEMs an affordable yet 
highly dependable alternative to 
traditional CRT control devices. And to 
aid operation ease and efficiency, the 
Wedge offers a unique five-degree 
sloped surface. 

The 600 Series, using electrostatic 
technology and incorporating the 
"active inch" principle, is also 
available in.a wide range of sizes and 
surface options. 

With 
Ta~os Dogotuzers, 
We Offer Them 

All. 

To further expand accuracy and high 
speed performance, We offer S~RT 
software packages.for the 60Q and 800 
·Series. SMART provides local . 
processing of digitized data to let you 
combine functions and calculations, 
and much more depending on your 
working requirements. 

Cal Comp for all the alternatives 
in computer graphics. 

CalComp offers full lines of drum, 
flatbed and beltbed plotters; 
controllers; computer output microfilm 
(COM) units, and electrostatic plotter/ 
printers. And, new from CalComp, the 
Graphic 7 display system. . 

Plus CalComp support. All CalComp 
products - including Talos digitizers­
are backed by the largest professional 
team of sales, systems and ~ervice 
people in the industry - direct from 
CalComp. And our worldwide service 
organization means we can give you fast 
assistance wherever you're located. 

We have all the solutions to your 
graphics needs. Call today to see how 
we can find the right one for you. 

CALCOMP 
A Sanders Graphics Company 

~ 
California Computer Products, Inc. 
2411 West La Palma Avenue 
Anaheim, California 92801 
Telephone (714) 821-2011 
TWX 910-591-1154 

Graphics Sales Of\ices: Tempe, AZ: (602) 894-9468; Orange, CA: (714) 978-7111; Santa Clara, CA: (408) 727-0936; Englewood, CO: (303) 770-1950; Norcross,.GA: (404) 448-4522; Schaumberg, . 
IL: (312) 884-0300; Shawnee Mission, KS: (913) 362-0707; Metairie, LA: (504) 833-5155; Waltham, MA: (617) 890-0834; Southfield, MI: (313) 569-3123; B1oommgton, MN: (612) 854-3448; St. LOUIS, 
MO: (314) 863-2711; Woodbridge, NJ: (201) 636-6500; Fairport, NY: (716) 223-3820; Cleveland, OH: (216) 362-7280; Dayton, OH: (513) 276-5247; Tulsa, OK: (918) 663-7392; Portland, OR: 
(503) 241-0974; Pittsburgh, PA: (412) 922-3430; Wayne, PA: (215) 688-3405; Dallas, TX: (214) 661-2326; Houston, TX: (713)776-3276; McLean, VA: (703) 442-8404; Bellevue, WA: (206) 641·1925 
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NEWS IN PERSPECTIVE 
BATTLE FOR BIG BUCKS: It's the 
Sperry Univac 1100 vs. the Burroughs 5901 
for the largest acquisition of commercial 
computers in the history of the industry. 
The winner earns an Air Force contract ex­
pected to exceed $1 billion. The loser goes 
home and sulks in its software. The two 
companies were the finalists among a re­
ported eight competitors who bid on the Air 
Force Phase IV Base Level Data Automa­
tion Program under the recently instituted 
"Fly Before You Buy" procedure. Pursu­
ant to its $49.7 million' contract, Univac 
will demonstrate the capability of the 1100 
and its operating system software for seven 
months, then show the machine's conver­
sion and transition abilIties for the follow­
ing 15 months. Simultaneously, but at a ' 
different site, Burroughs, which was 
awarded a $45.3 million contract, will per­
form similar tasks with its 5901. After 22 
months, the two will go mainframe-to­
mainframe at Gunther Air Force Base. Fol­
lowing the four-month Qualifications 
Operational Test and Evaluation, the Air 
Force will make a Production Buy Decision 
to dett;!rmine which manufacturer will have 
the pleasant and extremely lucrative honor 
of installing its hardware at 150 Air Force 
bases around the world. 

CAUGHT IN THE NET: U.S. computer 
industry revenues from network products 
will grow twice as fast as total data process­
ing revenues over the next five years, ac­
cording to the ~ur.D.Little impact study 
of the world computer industry. The study 
says network products, which will account 
for 20% of the $54 billion in total dp reve­
nues for this year, are expected to climb to 
40% of 1985 's projected $80 billion to $90 
billion (1980 dollars) in dp revenues. Major 
U.S. vendors showed a 16% increase in dp 
revenues between '79 and '80, to $36.7 bil­
lion from $31.4 billion. The value of their 
mainframe shipments and directly associ­
ated peripheral equipment increased 13%, 
from $19.5 billion in '79 to $22 billion in 
'80. The study predicts that major U.S. 
mainframe vendors will increase their dp 
revenues by 10% per year through '85. 
However, they will lose some of their 
present share of the network products mar­
ket to independent suppliers, some of whom 
may not yet be in the running. American 
mainframe vendors also will lose computer 
market share outside the U. S., according to 
the study, since manufacturers based in 
other countries ar~ expected to cut the U. S. 
share from the current 59% to 50%. 

R&D FUNDS UP: Expenditures for R&D 

in the U.S. are expected to reach $6.8 bil­
lion in 1981, an increase of$8.2 billion, or 
13.7%, over the $60.4 billion estimate for 
1980. Most of the increase will be absorbed 
by inflation, says Battelle's Columbus 
(Ohio) Laboratories, but a real increase of 
3.8% should come in 1981. 

96 DATAMATION 

SURVEYING THE MANPOWER: The 
American Electronics Association, Palo 
Alto, Calif., has launched a survey to dis­
cover the nation's technical manpower 
needs over the next five years. AEA is send­
ing out its questionnaires to over 1,300 
companies in major U.S. electronics cen­
ters, with the end result (the AEA believes) 
being high motivation for educators to ex­
pand their training facilities for the electron­
ics industries. Survey results will be 
announced this spring, and will include 
geographic breakouts as well as U.S. totals. 
In addition to aiding educators, the survey 
results will assist companies in assessment 
of future technical personnel needs. 

DESKTOP TROUBLES: Desktop com­
puter development will be inhibited through 
the 1980s primarily because of three fac­
tors: present-day systems demand that users 
have a technical, or logical, tum of mind, 
combined with an evident need for a com­
puter (and the number of people in society 
who meet these qualifications is limited); 
substantially more powerful desktop com­
puters must be developed so their use can be 
so simplified it is no more difficult to use 
than any other office machine; and the 
spread of desktop computing on terminals 
to giant computers and distributed process­
ing will erode the market from above. So 
stated Business Communications Co. , 
Inc. 's report, "Booming Markets For Desk­
Top Computers-When?" The report fore­
casts that today's technology will continue 
through 1985, and then newer technology 
will take over and replace most of the old 
units. Sales between 1980 and 1989 are ex­
pected tonumber2,355,000 fora total value 
of $10 billion. Desktop software packages 
are expected to generate $8.19 billion worth 
of business for this decade. 

NEW NAME FOR IEEE? The Institute of 
Electrical and Electronics Engineers, acting 
on a motion submitted by director emeritus 
Donald G. Fink, is considering changing its 
name to "reflect the influence of comput­
ers." One proposal, by IEEE'S' Computer 
Society, is the Institute of Electrical and 
Computer Engineers. Robert W. Lucky, 
executive vice president, is chairing the 
committee in charge of a possible name 
change, and he plans on thorough discus­
sions within IEEE before any action is taken. 
The IEEE'S name originated in 1963 when it 
was created by the merger of the Institute of 
Radio Engineers and the American Institute 
of Electrical EngiI}eers. 

GSA EASES CSC SUSPENSE: Com-
puter Sciences Corp. has resumed bidding 
for all new General Services Administration 
computer services business (except time­
sharing) since the GSA eased the suspension 
placed on the company last Nov. 3.) The 
suspension resulted from a federal indict­
ment against ese, related to a GSA contract 

under which the company provided its Info­
net services to federal agencies from 1972-
77. Since the suspension order, a U.S. dis­
trict court has dismissed most of the charges 
and set a trial date of March 9 to hear the re­
maining charges. In a separate action, NASA 

notified ese it had completed its review of 
the company and that it could continue com­
peting for technical support contracts from 
that agency, where it is the fifth largest con­
tnlctor. Spokesmen for ese stated, "These 
rulings are most welcome because they re­
move widespread concern as to our ability 
to continue serving major federal markets 
for our contract services technology. " In its 
fiscal year 1980, ese received $287.7 mil­
lion, or 63% of its total revenues, from the 
federal government, with $243.4 million 
coming from contract services and $44.3 
million from Infonet services. 

DATABASE BOOMING: Revenues 
generated by online database services will 
reach $2.99 billion by 1985, says Creative 
Strategies International (esI), the 
California-based market research and con­
sulting firm. Contributing to the rapidly 
developing markets in the reference and 
source database areas are the growing con­
cerns over professional and managerial 
productivity, improved software, and the 
increasing number of databases in a widen­
ing subject area (over 450 databases are cur­
rently online). Over the next five years, the 
industry is expected to achieve a compound 
annual growtJl rate of 38%. Reference seg­
ment information is usually less business 
oriented than the source area; there are cur­
rently more than 225 reference databases, 
with new ones coming online each month. 
The fastest growth area in the source seg­
ment is the numeric database, often used by 
the decision-maker without intervention by 
intermediaries. In the U.S., Canada, and 
Europe, there are presently over 270 
producers and vendors involved in this 
industry. 

MICROS IN EDUCATION: The Founda-
tion for the Advancement of Computer­
Aided Education awarded nearly $150,000 
worth of micro-based systems to 26 educa­
tional groups-the fourth set of awards 
made by the foundation since October '79. 
The foundation was chartered originally in 
1979 as the Apple Education Foundation 
and is a nonprofit corporation, organized to 
support and develop new methods of learn­
ing through small computers. The majority 
of the systems provided by the foundation 
are Apple lIs, aimed at projects in the ele­
mentary through university levels in such 
subjects as foreign language and special 
education. So far there 87 recipients of 
these micro awards, and G. Gregory Smith, 
executive director ofthe foundation, claims 
they have "greatly stimulated the use of 
micros in education." 

-Debor~h Sojka 



CII~CLE 88 ON READER CARD 



nJ;r~llri"r:~'~llr;d'I'~~", lil frl;\1[~ .... 
"_~~_>t,,,,,",,r"'~~~."'~~' .>~J..-:~~,,:~~~;.~;..,.~:~ ~'.~«<n"·"..t ~I"'~.p"" . 

;:··r'Trr.-r'~ :it-fo'l i ~l teTr;{~ r. i h'rt1~Tiil':,;~:'; ~.'. 
, ~::;'~~~~~~'~1~~{;~~;:;~~~-'G"~-'~'" ,,, 
~i ! :::1.l::L.lJ:";.. H.D ,,~.~.r.-J.:1 
I~i{.}jl·":tll·l. .' .' . , 

;i,J_~'':;'';:L.,~ . .':,; ... g.~;'.;; . .4,'-:;,i''';;'''~T';;o;;;-,;,~,;.;~·.;;:·.~.;; .. ,· ••. ;~-• .;i;.o..;:,::.~~C''-''';'T''''''.".~·.,i';"'-~C<~";>~·:C>'~';;;";;":·;:""""''';~'·''''''-'''·;''''·i;.;·; ..... ·:.;· .• ,,:,.;o·."'c.:.,· .• ,,.;;; .. ·:.;.-.. .... :;;"'-_: .. ,,"~. 
nnj fl·>;-x,·(t:'l"~:! r;}f~·\l't+~. 
~ .... ~t J.L,,,,; . .:. ,,~, ,:l .. l.~." . .t-.... 

ili~'I:';li~~'I'! ·.IU:\'';;-<il''rtljlhiv;n\'ii.1i~''':~ ',I·li''';.I W,I'ii',J,;i;\: 
" .. ' "'~, . .,." ":~..'\::"':J.;,,,~If!~,," 1:,:... ..• r" ... , .,.,\.!,,!i'.J.. , .... ~.,r~liJf ...... ~....:\ .... ~\..,. _l:l .... t 

l.iirljl:,\iF{ii4!H~ntIIff:.uH1.!1n.J(~,~H;:~~1~It(~1!:N{!Ij},,­
;~~)-I (!.\!I ;,Him ("i~),'ilfitUm~rJjHHFi i.~l!IHHtl1t~ijl' 
~;j'£j.:W(~if ~'l.HnIh)~'\,;ih t!.~ !!:1 .• ~m.iiH-t~JJi!! t:"ljW ,:h.t!fu;t .. 
tmll.[, 'Jb~~N;i ,\.~i,i (lh!l..\ .,.)~)! n m!Hmil\jj!H\;-; .Wil!i!\l~~: 
~itknh nfHiilllki1t!1]i,' (')~l~WjW~lj}' lm~j' {~~~~; 
!.tii~iililH'!1 \9.H;lh~1~}1'lim·.Wl~~~ itt:.~(~'\ U1.V~il ill~~, 
':>~~h~1@ t:l! !~'m'ttbw=rl(~L%'~ iii!X~'ij,~m:~¥J){r1Y·~~n~ 
\~tjn;\(;(i:.nMt(f~:'!lm111.(L~}@f!H(~lf!.!.11\1~l~\(l~hi~'~9'f.;f~' . 

. i:~~~~!;!}~~t~fa~~~~~!-~::l!!:!!:~~~~" l~~?I{;::(:.ll~"~~t::~~::l!:IiJ.!f. 
rH'·:lJ:!,~jh .. l.'.r'::1~ltl.(~ ~,~ 11~l::::iW'~~l~!L~'~':~ t J,)/Iv.~" 'l !,'ut 
~~in~t~t.t~H~H I ;'/j ~\'/i.~ '(~:'(~~)li.i i!lH~fi.t'\ ~~~9!tN t 'HIt!l!.1 ~ t~~ 
ll*i!; .. lij'V;9 \~'l~yi{;,@:~l~~:· '~U1!JI.U:~~ !~H\Jl~)!.m! ~;1r.~. 
il\iH l,;;,n !~Krtl~.hu:~~i -;1 i£~m;{~ll;)'i.!~\';:iHHll!m I !iH~j!., 
!IYt,i\lJil.;l,-~tW',!mi~':~h~, 1.~!.Ji!J) Hr;'~,+:!~k.; i~?J:it\,(~iQ:' 
it ;i;~:~. \!r,lillH!J~i{J.! ,'~:\ ;~a~t'clWH i~:,ir~~:JJ! ~~ Il£ (:,'\~d:+,:). 
~iW.;.til~!ki~~ (~~t~lnll)'1ii~£<,: \~;i.rmi.)~': Hn\!I(~i.im; 
n,t~tlHjiNN.I~:~J:~.t!;~ 'l}f; \$:(HImitilt:!J! tl.~~f· ill.t:<:l~~l:..w . 

:'l~i~;{(r :t~~mrmHti?~.m:;:m '!;w:l~lhin~1J- ~~~'Hn~Jj)lfHI,;: . ' .• 
~~t~r~-H:- (~~t~·J,IL flJWH;iHriH i~~~i}~}:~ ;:€I} (f\ ':';WhIH 
~ ~i.i:~f(;{Y~i.w.(~J~w~lJ.oH 1 (-3llN 'f..(!.lHl;· !Im4:f$t;1Jr~·· {,:.Ht~1 
1 !w .. i m~Nll ;;h:~':;' ~·t'!1!i nll};i .! t~1; Jl.:,Er!~j 1':'it~1'0 A ~!.y~ 
;!ill·j~H~:l;fH.li'~~ ;!M~\~~r~~, i.~.~Ji.w;lt! 'i.Hl~: ;~~n:mm.rr;~~!;,: 
~Hm!r1}.1;} iI~\ \t~;{~; i\it) ijlli\W' '.~U!!.~(:-tt:~HHH!·~· !w,)t~ 
li[~H;,·n . 

/~\i b::~~l~ ; Hi: ~W~l~~.l ~i·:JjI .. HJJ\l,~;t.l i.i.n:\ Mit~J11: 
·~~hHh"' i.'i:,l.'WfF, '.(-ii' I Hr.:' r1iU:~I,~<.m\H!(q,~.lW,.i ·,_(H 
t(-}Ji)ll,m[hs di.lI\:ij~Jnf~ltf!::f;;~i ~!hHi ,'m:~;~.'.imm}~<,mb' 
i!I!!iis!mi'.-, I(e: l;i~~.(1i;:!f !JlllIWiil.~~':"lit jH\~ '~fHm~~ 
m ~1H~~1 ~~.~., ")Y~; I ViJ r,1.:<~· i~nf~;~l.jm~'~i ,i~'/,jj iJj(t~H(~~~.\ 
\Vml' \~D'(i ;ii.W~·: i~HIY!HbJ' J'X~l\ ~iD!J IhliJ:'4.~'!'JI,U 
qjt·W~~!tj~j~':. L~~F nl~i'\~I!:~: tHil~.i'.d.' j!j!HHl~' "~~~',.h(.~h~i.l 

;~~t~~~j~;~~~~\~!:~~\~~~i~t~~~~~;l'~~ 
,ifi,~~@h!,'):<t~,:ta.i!i!.i;<inihit~,\~~~\ ..... ~ .. 
. , .' ~Jt~r.~r:.if@l.~W~~L~~\iili.~;(U;;;]f:1Ut~ I!:CJj mW 
;:;tHiii~'.i(fIL~{ml',~.WJ~.~ilt1.ml~UiH~:~\~·,'Ht~~;i::fi .• l,-'i!h;\~; 
jnJi~~~,l'i:'~'f~iH.ti\libii~tnr;:m~t,~·lfi~:~~~1~m1':'-:~'iIf,~1~J$jji 
~{~i ~".! ~)HnnH[i.tp i~W~,\!i~F;r '. tl!1f::! ffi~H;~, ~lw J.'W~1~1!f 
IF~~ i;'H;;'\lt<\..~)i; ·;~Vil~f~I~\iV lm.'-l"1i;j,;'( ilil'jil(l~j~I .. ~ 
{il.fi~:·;~j·t;\i\W~i.~ih~"(i_iiiii'i~,;l!;~;i!l~1.H;'t~i'·l.t~~~J}l.ii~li~ 

., ';\Y~I~ &~!:~":!intJ~,~, ·-/t;~.H) ~~ (tt~Jf~\l~fH!0Ji.WJ ;.~.U!~~H,;:dIH!,~.: 
4l;JihJ.in;.l~i.i 'i(~~W.(~j{~~, )J,'\'Y~!n.iJ,i'\"l~tjh, iii f~g!l!J~J;~fi 
·~ii'l1y4l~HJ~·I;.iftw{~AC:.i!llil~1@!nfl~U!lttltif.~t\~~m{L 

", lJt: h,'< (iUi(,i1~t;;~p.I!llilf1h1lK't.~t'l hIM~~:ii.;iEll~M.l 
. ~ ·1:~·:: .. I·I'~·::,;~···il;-~~~i·tl'l-,t!ii~,,·i~·\.'~~21;:~:.if",:-i;,~~'~~:~;~I.:· 

1. U!.~";\;:<!'-I ~ ~~""!,i.l:,.I\~RI.:.U'~.~,''''!~,,,~;U;.1' f.;J.~.~'!I:,\Il .. 1.~~:1'-"~!:JJ . 

l!1'C:l~lli11'i I~~' !..~ull.!l\fflj}~ffi1) U!~ ll~x~~lti I~.i:: 
. _. ·,:t'i1m'i:':!. ·mmT:s~~p+iliy;:r~~illiih:ii{r.::t-q~1'.·"f • .J<ll~T:.T~um ' .. 
' ,~;;~k~~~·~1j~~;~.;~~t1t~[~~i~itf};~'~~~~}~:;];1£~;;~ 

~,~~"ditH Lijil~n L~mR~i Iri1~.Hh\· 

. ~:i~l~~~::;i~~~~J~~i£j;:~:;~~r~~. 
:H! t.ml}J~\1;;r~1jlHHlf.;)~1!J~)JH1J~B,U;_i;lr'1.Hl~;!I.!H~f~iMlr,:,~, . 
\~': ~!j~i.i;,HHH.t ,,~~,w.nm.l.!J:~.H';;;,H(~lJ~t . ilff~: l~Hlj.ilJtAlt~H 
::~: !t\'jllf~dl~:' i~illmh' ~1~}!tt!jjjhJi;rti~{,uYr.f} -::k:ilhd! itm 
,~··:m.iliw\; J~JFr~.; Hlr!1(;f.J!l.l:'~[iLh~ ~.I:) :tl~HH~n tb,~~~mW 
ilL t~HiJ~:..4!·,;-:8:~ilIt!J .l't~l~~U{!1Y H~:l'ilimJ (~!!H~eJ j~il:~,: 
;~ \!niRo{'·"l~;..;f .. ;hlll~~:~}m!JiUk i'll;"H;a~" ;1!~.;~:'''W;1 
,:~ l!~!1I;~ili~laruit~'j~ t~:;m~\~{'IUtJIH(!U':\~~·il.'.l'1,'nm~Jltill 
(s; ,Jf.uJ~) !Jg\JmG·~Umf dtJ!~!~11h'h' ,,-ililHWt t!J~~li lit;: 
~:' I mill iI.Em Ijmr~ii~i.H';;£.~m:if:· \.g~Jmil1!Hl(f.til!mH,.~(~li~; 

I . •• 

L ___________ 

j 
! 

'''''';'''h!:'':f_~~~' ___ "'''''.~.;.,:.-,..; .. ~~..;,...-.": ... _~ .... , .. ...;.,, .... ..-.... _ .. ~..:,;.._:.-. ... _ ,_., .• _._ ... .:.._ . ..:.-....:... ..... :.-_._ .. _:.......~~~ ._~~",. ~ ...... .-" •.• , ............ ,--... __ . ........ , _ ...... ___ ""'_ ............... ~ _ .. .-........ ,~ ... ,'I...oo~ ............. l.- ............ _ ......... ,~,.....:- ......... _"-_._ ................. ", J.J .. , .• _ •. ". ...... , ........ _ ~'" ....... _, •• ..,$- .......... • ...... ', ... _._L' ,.~ .... ,~~ ....... "- .~- ... ~ .... . 



: "." 



Any type of control can be used with any network topology. 

currently with data communication at a speed 
of up to 9600 bps from a separate terminal. 
This is accomplished by installing an Add-on 
Data Module (ADM) in the telephone set and 
using for data one of two pairs of cable at the 
station. A different approach is represented 
by the Integrated Business Exchange (IBX) of 
InteCom, in which voice and data communi­
cations are also integrated. Here the total data 
rate at the station is 128 kilobits per second 
(Kbps), of which 9 Kbps is used for control 
signaling, 64 Kbps for voice, and 56 Kbps for 
data. In both. the SL-I and the IBX, additional 
equipment is required to extend data com­
munications beyond the terminals connected 
to the PBX switching system. 

LOCAL 
NETWORK 
CONTROLS 

In each local network there 
is a control mechanism by 
means of which the con­
nected terminals and com­

puters share the use of the bandwidth. One of 
the simplest control methods is multiplexing, 
the transmission of a number of messages 
simultaneously over a single circuit. A net­
work in which there is a separate cable pair, 
or other medium, per connected device exem­
plifies space division multiplexing; ·this is 
suited for the earlier kinds of local networks 
in which the data rate per cable pair is limited 
to 9600 bps or so. Modem systems with high­
er bandwidths employ both frequency divi­
sion multiplexing (FDM) and time division 
multiplexing (TDM). In the former, there is a 
portion of the frequency spectrum of the 
medium assigned to each point-to-point con­
nection, whereas in the latter, a time interval 
or slot is so assigned. (Both of these tech­
niques are widely used in long-haul transmis­
sion, and TDM has been integrated in some 
cases with telephone central office switch­
ing.) At the Boston meeting in 1979, MITRE­
NET, was described. This is a local area 
network implemented by MITRE Corp. in 
which the 300 megahertz (MHZ) bandwidth of 
community antenna tv (CATV) cable system is 
divided by FDM into voice, data, and video 
channels, and, within certain of these chan­
nels, individual devices share the capacity by 
means of either TDM or contention control, 
which is explained later in the article. 

A star network (see Fig. 1) with space 
division of the communications channels, 
and certain kinds of networks with FDM or 
TDM and fixed channel assignments to de­
vices, are examples of centralized control of a 
local area network. In contrast, two other 
kinds of distributed control have been de­
veloped for the sharing of bandwidth in wide­
band local networks: ring control and 
contention control. 1 In one method of ring 
control, in the network of Fig. 2, there is a 
constant circulation around the ring of pack-, 

FIG. 1 

STAR LOCAL NETWORK 
WITH CENTRALIZED CONTROL 

FIG. 2 

RING LOCAL NETWORK WITH 
DISTRIBUTED CONTROL 
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~ « ::r: 1. D. C. Clark et aI., "An Introduction to Local Area Net­
works, "Proc. IEEE, vol. 66,1978, pp. 1497-1517. 
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Design of the CIUs has become the critical problem 
in distributed control local networks. 

ets or blocks of data, some empty and some 
carrying information. When a device wishes 
to send information, it puts this information, 
together with an address, with the first empty 
packet to come along; the packet is marked at 
its destination as having been delivered, and 
then marked empty when it again reaches the 
sending dev ice. This kind of network is in use 
at Cambridge Univ. in England. 

Several, kinds of contention control 
mechanisms have been developed as a result 
of experiments with the ALOHA packet radio 
system in Hawaii; the original work was 
sponsored by the U.S. Department of De­
fense. ALOHA ,is not a local network in the 
sense used in this article, but rather a shared 
radio network. The ALOHA researchers found 
that if several transmitters have low duty 
cycles, it is efficient to have them simply 
transmit packets when they need todo so, tak­
ing a chance that there may be a "collision" 
between two or more packets transmitted 
nearly simultaneously, in whicl't case they 
must be retransmitted at a later time. 

Several schemes exist for dealing 
with collisions .. In order of increasing effi­
ciency in utilization of the total bandwidth, 
these are 1) retransmitting a packet after a 
fixed or random time interval if an acknowl­
edgement has not been received (presumably 
because a collision has occurred); 2) "listen­
ing," that is, finding out if another packet is 
on the channel before transmitting and delay­
ing transmission if it is; and 3) listening not 
only before transmitting but also while trans­
mitting, so that a collision is detected more 
quickly than in method 1. Method 3, known 
as carrier2 sense multiple access with colli­
sion detection (CSMA-CD), is used in Ethernet, 
the proprietary local network system de­
veloped by Xerox that uses coaxial cable as 
the transmission medium. When the average 
device activity is sufficiently low, this meth­
od has the potential of more efficient use of 
the channel bandwidth than in the case of 
multiplexing; thus, a larger number of termi­
nals at a given data rate per terminal may 
share the network. 

It migtit appear from the foregoing 
discussion that centralized control is inti­
mately linked with the star network topology, 
and perhaps with multiplexing; that ring con­
trol is linked with a network of ring topology 
(Fig. 2); and that contention control is linked 
with the kind of network in which it is often 
used, viz., a bus. However, as is also pointed 
out by Clark and his coauthors, any type of 
control can be used with any network topol­
ogy. Thus, networks have been built with the 
bus topology and ring control, with the riQg 
topology and contention control, and so 

2. The word "carrier" is a holdover from the radio origins of this 
scheme. As noted by Clark et al. (loc. cit.), method 3 cannot be 
applied in radio networks, owing to local transmitter interference 
in the receiver, but it is suited for cable media. 
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forth. These variations arise from the desire 
of-experimenters to exploit certain character­
istics of the network, such as the collision rate 
in a ring network with contention which is 
lower than that in a similarly loaded bus net­
work with contention. 

DESIGN 
OF THE 
CIU 

As the illustrations show, 
the terminals or computers 
are connected to the local 
area network proper by 

means of communications interface units 
(CIUS). In a network with centralized control, 
the CIU is simply a conventional or limited­
distance modem; the necessary logic for ac­
cess to the network is in the terminals and the 
central computer, perhaps with help from 
human users. On the other hand, in a distrib­
uted control network with ring control or a 
bus network with contention control, this 
logic is primarily in the CIUS. Thus the design 
of the CIUS has become the critical problem in 
distributed control local networks. 

With few exceptions, eIUS have been 
custom designed for specific local networks. 
In the MITRENET, for example, the CIU has 
three main components. The first is a conven­
tional CATV subscriber outlet, which makes 
accessible to connected devices 50 video 
channels of about 6-MHZ bandwidth each. All 
of the digital connected devices use a high 
speed (1 Mbps) bus derived from one such 
video channel, thus requiring a special 
modem to modulate I-Mbps serial data into a 
CATV channel and conversely to receive data. 
The third CIU component is called the bus 
interface unit (BIU). In a particular implemen­
tation of MITRENET with contention control by 
means of CSMA-CD, the BIU accepts data from 
the connected device, buffers this data until 
the channel is free, and then transmits it as an 
addressed pac1cet. The BIU also receives data 
for its connected device by scanning the chan­
nel for its own address, buffering the received 
data, and transferring it to the device at the 
appropriate rate, which is generally much less 
than the bus rate of 1 Mbps. 

The design of a tlU in general will de­
pend on the speed and type of network trans­
mission medium, the method of control, and 
the speed and code of the connected devices. 
In additon, the CIU'S design is often influ­
enced by considerations of network reliabil­
ity, e.g., as to redundancy of components or 
special techniques for recovery from CIU fail­
ure. Further, it is in the CIU that error detec­
tion and correction are normally performed, 
although the inherent bit error rate perfor­
mance oflocal networks is good, by reason of 
their limited geographic extent. 

In the language used by the Interna­
tional Organization for Standardization (Iso) 
for describing "open systems intercorinec­
tion, " we have so far described local net­
works mainly in terms of the lowest layer-

the physical link layer. B'y doing so, we have 
avoided some of the thorniest problems that 
face designers and users of local networks­
those relating to protocols for the six higher 
layers (in ascending order, these are data link, 
network, transport, session, presentation, 
and application). 

We do not have standardized, off-the­
shelf local network products, such as CIUS. 

This is probably because of the varying views 
of local network designers and users in regard 
to the diversity of types of devices to be con- ' 
nected, the need for consistency of local net­
work protocols with mainframe protocols, and 
the desire to interoperate local networks and 
various external networks, such as the packet­
switched common carrier networks. The most 
successful local networks so far have been 
those in which less than universal compatibil­
ity has been sought, e.g., networks to which 
computers and terminals of only one manufac­
turermay be connected. Since the selection of 
"higher-layer" protocols forlocal networks is 
now gaining the attention of government and 
university researchers and the dp and data 
communications industries, some resolution 
of the more elementary questions may be ex­
pected before too long. 

Let,us now look at the details of some 
local networks that illustrate the ideas we 
have discussed. In the Cambridge Univ. ring 
network,3 the transmission medium consists 
of two twisted cable pairs with a bit rate of 10 
Mbps, duplex. The CIU consists of three 
components: a repeater containing 12 TTL 
integrated circuits (ICS), a station unit con­
taining 65 similar ICS, and an access box. The 
first two of these are uniform throughout the 
network (the station unit contains a plug-in 
device address module), whereas the access 
unit is specially built to interface with a par­
ticular type of connected device; in some 
cases, the access unit is a card mounted with­
in a computer. The entire CIU is housed in a 
metal wall box with suitable connectors. 
Maximum repeater spacing is 200 meters. 

We have described briefly the ring 
control method, in which a device puts infor­
mation into the first passing empty packet for 
transmission around the ring. Since it is 
possible for a packet to circulate around the 
ring indefinitely in the event of certain equip­
ment faults, such as bit reversals, the Cam­
bridge ring contains a monitor station to clean 
out such packets. It does so by marking as 
"empty" any packet that reaches it with a 
monitor bit on, this bit having been off when 
the packet was launched but turned on when 
the packet last traversed the monitor. Another 
interesting reliability measure is the logging 
station, which receives reporting messages 
from any CIU that detects an incoming parity 

3. The description here is extracted from the paper by M. V. 
Wilkes and D.J. Wheeler, "The Cambridge Digital Communica­
tion Ring," presented at the 1979 Boston meeting. 
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error; this permits the network maintenance 
people to track down a CIU that has an inter­
mittent fault or is near external noise that has 
entered the network. 

Several computers are connected to 
the Cambridge ring, including a PDP-7, two 
PDP-lIs, an experimental computer, a NOVA, 
and a Computer Automation Ls-14. There is 
also a plotter, and cluster controllers for crt 
terminals are in preparation. 

FordNet, implemented by Ford Aero­
space and Communications,4 is similar to 
MITRENET in that the transmission medium is 
coaxial cable with CATV hardware. The digital 
channel has a rate of 0.8 Mbps. FordN et is de­
signed specifically for connecting com-puters 
of the PDP-II family, and the network appears 
to each connected computer as an equivalent 
UNIBUS connection. To bring this about, the 
CI U consists of a CATV transcei ver and a digital 
unit called the UNIBUS micro channel; the latter 

. contains a 4-MHZ z80 microprocessor with 
32K RAM, a UNIBUS direct memory access 
(DMA) channel, three Z80 DMA channels, two 
multi protocol serial input/output (SIO) chan­
nels, and programmable countertimers. The 
network control mechanism is CSMA-CD. The 
CI U in FordN et implements not only the basic, 
or first layer, network control method, but also 
a link-level protocol, similar to HDLC, forclu­
to-CIU communication, and a network-level 
protocol, basedondatagrams, forhost-to-host 
communication. 

The 1980 announcement by DEC, 
Intel, and Xerox states that they will develop 
specifications for a local network using the 
Ethernet CSMA-CD method of control. The ini­
tially proposed characteristics of this network 
include a 10-Mbps data rate, coaxial cable 
medium with 500-meter cm spacing, and a 
datagram link-level protocol. It will be inter­
esting to see whether these specifications 
converge with those that might be adopted by. 
the IEEE National Local Networks Standards 
Committee, or by other industry groups oper­
ating as committees under the auspices of 
such bodies as ANSI and EIA. 

There are indications that there will 
soon be a number of off-the-shelf, more or 
less standardized local network products of­
fered by vendors, probably emphasizing 
CIUS. Recently, 3Com Corp. of California of­
fered a "Local Computer Network Vendor 
List" with technical and price information of 
some 40 vendors. The announcement men­
tions not only such well-known firms as Data­
point, GE, and HP, but also specialized firms 
such as AMDAX, BSR, Interactive Systemsl 
3M, Nestar, Sytek, Ungermann-Bass, and 
Zilog. Perhaps we will know that local net-

, works have come of age when someone starts 
a journal devoted to them! * 
4. K.J. BibaandJ.W. Yeh. "FordNet: A Front-End Approach to 
Local Computer Networks," presented at 1979 Boston meeting. 
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operator productivity. 

Screen test the TAB 132/15 today. 
You'll see a smart performance. 

Call or write: 
Smart Performer 
TAB Products Co. 
1451 California Avenue 
Palo Alto, California 94304 
415-858-2500 

Distributor/OEM Inquiries Invited 

~~\)g3 
PRODUCTS CO 

Think TAB for Terminals 
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CharlesA. Lindbergh 
where are you now? 

On the morning of May 21, 1927, realize this new potential. 
people woke to a smaller world than the Computer Sciences Corporation is 
one they fell asleep in. One man with uniquely suited to a leadership role in 
limitless courage and a burning vision had these areas. CSC has been and is a pioneer 
taken an existing machine and changed of these skills. Across the earth and far 
history with it. into space, in every imaginable applica-

The progress of technology is only tion, esc's systems have integrated 
partly the development of new t~ols. The hardware, software and communications 
rest is the acts of people whotookexi~ting to advance the technique of problem 
tools and accomplished new things with solving. In the process, CSC has become 
them. That is the business that Computer the world's leading independent informa-
Sciences Corporation is in. tion services company. . 

Today's machines are computers The computer is history's most pro-
and CSC is looking for people to fly them. found tool. Given proper systems design . 

Computer hardware design has and software systems, it can alter man's 
evolved at a dizzying pace in the past relationship with everything he has ever 
decade. The possibilities that chip tech- known. 
nology and integrated circuitry prOvide . It's the ultimate challenge. Maybe 
are staggering. What's needed now are you'd like to help us. If you're good and 
architectural and systems engineering not afraid to find out how good you really 
methodologies sophisticated enough to are, you should be in touch with CSC. 

The only limitations are the ones you bring with you. 

esc 
COMPUTER SCIENCES CORPORATION 
Corporate Offices: 650N. Sepulveda Blvd., EI Segundo, CA 90245 

. An Equal Opportunity Employer ' 
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matched to· the minimum attenuation charac­
teristics ofthe fiber. The .8 micrometer (JLm). 
to .9JLm band provides a low attenuation win­
dow in which modem GaAIAS semiconductor 
emitters efficiently convert electrical energy 
to optical energy. Core diameters typically 
range from 55 JLm to' several hundred mi­
crons. Small semiconductor sources and 
accurate alignment techniques are essential. 

Lasers and Burrus LEOS have been de­
signed to couple efficiently to optical fibers 
and are typically pigtailed at the factory to 
save users the problems of ultra-accurate 
alignment. Labor-intensive assembly tech­
niques, however, have kept the prices of 
these pigtailed components high; discourag­
ing their use in high volume applications. 
Lasers, ranging in price from $800 to $2,000 
each, offer the best coupling efficiency 
achievable and maximum modulation band­
widths, but drive circuitry for the units must 
usually incorporate some sort of temperature 
compensation to stabilize power output. 

Until recently, the Burrus LED has 
been the only high performance alternative to 
lasers where lower cost and simpler circuitry 
are desired. Coupling efficiency and modula­
tion bandwidth of the Burrus LED is not as 
good as the laser's, but prices are lower ($300 
to $600) and the Burrus offers better reliabil­
ity and simpler drive circuitry. Still, the Bur­
rus has retained some of the labor-intensive 
assembly requirements of the laser, as well as 
the lifetime problems of a small junction 
emitter. 

SWEET 
SPOT 
LED 

The Spectronics Division 
of Honeywell has de­
veloped a GaAIAS LED with 
an integrated micro-optical 

element (a small glass sphere) for achieving 
efficient coupling in a "pluggable" optical 
interface. Such interfaces are highly desirable 
for applications where less than state-of-the­
art fiber terminations may be encountered. 

The Spectronics Sweet Spot LED, 

shown in Fig. 4, is a surface-emitting device 
with an active area three or four times larger 
than equivalent Burrus structures, improving 
lifetime characteristics markedly. The optical 
element and fiber-source spacing are selected 
to conserve radiance relative to the pigtail 
configuration, thus coupling the same 
amount of power to a selected reference fiber. 
The Sweet Spot LED, however, projects a 
"sweet spot" of optical energy at the surface 
of the device window several times larger in 
diameter than most high performance optical 
fibers. This allows alignment tolerances to be 
relaxed, since placement of the fiber any­
where in the "sweet spot" will couple rated 
power to the fiber. Pigtail devices must have 
accurate fiber-to-fiber alignment to couple 
efficiently. This requires more expensive 
connectors and more optical expertise on the 
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part of the user. Further, the Sweet Spot 
structure is compatible with high volume 
optoelectronic manufacturing methods, 
allowing comparable Burrus performance at 
about one-third the cost. 

Detectors, a more mature component 
technology, are available at a variety of price 
and performance levels. Avalanche photo 
detectors (APDS) are used where maximum 
speed and sensitivity are required (primarily 
telecommunications applications), whereas 
PIN diodes provide a general purpose low-cost 
detector for short/medium distance applica­
tions. The main disadvantage ofthe APD is the 
requirement for ,high bias voltages (typically 
180V to 350V) and temperature compensa­
tion circuitry to stabilize photogain. PlN 
diodes, in contrast, may be operated at bias 
voltages less than five volts and are inherently 
stable over a wide temperature range. 

Modular fiber optlC links also vary 
widely in performance and price. This allows 

FIG. 3 
ETCHED WELL 
BURRUS DIODE 
(WITH PIGTAIL) 



NBI MADE WORD PROCESSING 
OBSOLETE TODA' 

NBIOASys architecture. 

NBI3000 

NBI 3000 (dual station) 

What the Office Automation System of the future looks like today. 

With the advent of the NBI Office 
Automation System (OASys), the old 
concepts of word processing qre sud­
denly obsolete. 

NBI OASys provides office automa­
tion solutions that can't be outgrown. 
Because it grows as your needs grow, and 
allows you to spread increased produc­
tivity throughout your office. Work-group 
by work-group, location by location, as 
needs arise. And as expansion occurs. 
With systems designed to fit your applica­
tions, sharing information and resources 

. as desired. 

NBI 1695 38th Street, Boulder, CO 80301 

. Easily, simply, economically. 
Starting with the NBI System 3000, 

known as the finest high-performance 
word processing system in the world, you 
add the resource sharing capability of 
the new NBI System 8 and 64, so you can 
build optimum solutions to your office 
automation needs. They all use the same 
powerful operating software, while taking 
advantage of new breakthroughs in infor­
mation and text management techniques. 

NBI OASys gives you the advan­
tages of stand-alone dedicated systems, 
plus the benefits of shared resource 

systems, combined into truly integrated 
office information networks. Without 
the high-costs, operational delays, and 
reliability problems associated with 
old-fashioned shared logic systems. 
. It's the perfect combination of capa-
bilities and simplicity. 

For more information, call us toll­
free at 800/525-0844. In Colorado, call 
303/825-8403. 

The NBI OASys. 
The leader ~n information processing 

just ushered in a new era. 
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Fiber optics is well suited for data transmission in a 
variety of environments. ' 

users to design with fiber optics on essentially 
a modular basis, plugging in self-contained 
units with all the components (including con­
nectors) needed to achieve point-to-point 
electrical-optical-electrical conversions. Ex­
xon's Optical Information Systems Div., 
offers a family oflaser transmitter modules in 
the high performance category (1 OOMHZ band­
width). Manufacturers such as Spectronics, 
Hewlett-Packard, RCA, and 3M have de­
vel oped complete integrated module links for 
data rates up to 20Mb/s at distances up to 2km. 

Fiber optics is well suited for data 
transmission in a variety of environments, 
and has found applications in control, instru­
mentation, and dp. Fiber optic modem bypass 
(or eliminator) units offer noise immunity su­
perior to that of conventional wire units, with 
the capability for much higher data rates. Fur­
ther, because of the wideband characteristics 
of the fiber, conventional wire modems are 
replaced by simpler optical ones, and equal­
ization or line conditioning is unnecessary for 
long distance transmission. ~ 

While most light wave communica­
tions applications are digital (another plus for 
computer-to-computer conversations), ana­
log information is often required for process 
control or monitoring in industrial environ­
ments. In these cases a voltage-to-frequency 
converter, together with digital fiber optic 
transmitter and receiver and a frequency-to­
voltage converter, can provide accurate, low­
noise, temperature stable transmisssion over 
a maximum length of 2 km. 

FUTURE 
OF FIBER 
OPTICS 

As distributed processing 
networks, develop in the 
mid- to late 1980s, fiber 
optics will undoubtedly 

find widespread use, particularly in short and 
medium distance applications within a plant 
site or a single office complex. Local net­
works tying processing for order entry , 
inventory control, invoicing, shipping, and 
normal dp functions will require transfer of 
large blocks of information at high data rates. 
Unexpected noise sources and ground loop 
problems can cause major complications in 
such systems. The advantages that fiber 
optics enjoys over wire-low noise suscepti­
bility, low loss/wideband transmission, small 
size, light weight-will make it an attractive 
medium. Fiber optics will not replace other 
transmission techniques; it will be used where 
it is most useful, and many of those applica­
tions are only now coming into being. 

Fiber optics will probably figure 
heavily in such exotic communication sys­
tems as the "wired city," where telephone, 
tv, radio, and mail services would be linked 
into each home via a single wideband chan­
nel. The same system could make it possible 
to conduct financial transactions remotely but 
interactively, in which case the electromag-
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netic security of optical cables will be useful. 
Much work remains' to be done in 

next-generation fiber optic hardware, partic­
ularly . for short/medium distance applica­
tions. Cable prices are continuing to 
decrease, and optical transducers must follow 
suit for both high speed systems and for low­
cost, low-performance applications, The 
labor-intensive methods of laser fabrication 
currently used must be streamlined if lasers 
are to penetrate higher volume sectors of the 
market. LEDS and PIN diodes must also be im-

proved. 
Manufacturers of components must 

focus on adopting standards, generating bet­
ter application information,and compiling 
accurate lifetime/reliability data to allow use 
of such components as a part of normal engi­
neering design cycles. One step toward that 
standardization was taken last May, when 
Dupont, 117 Cannon, and Spectronics an­
nounced a point-to-point data link called the 
HDC Interface. 'The link is suitable for short­
distance, medium-speed applications, and 



He just sent an electronic memo 
to 16 domestic and overseas branches, 

received the new sales report 
data, and revised and distributed the 

wording of a 30-page proposal. 
All on one network system. 

MDS introduces WINC service. 
Worldwide Integrated Communications. 

You're looking at a manager 
who's on top of the situation. 

He's got WINC service, 
the most complete corporate 
communications system ever 
developed. Ideal for the 
organization with widely 
dispersed' locations. 

WINC service is efficient 
intra-company electronic 
mail. With direct ties to 
domestic and international 
common carriers. 

WINC service is 
worldwide communications 
combined with distributed 
processing. It provides 
programmability, custom 
software and a wide range 
of peripherals. 

And WINC service is full­
featured, big screen word 
processing which can be 
quickly distributed. 

With WINC service, MDS 
assumes the responsibility 
for fully managing your 
network. It's easily 

'''"'"""""""~"implemented and highly 

r:~, :.' .~ 

cost effective. 
For the full details, 

including the unsurpassed 
variety of terminals and 
terminal systems available 
from MDS, mail the coupon. 

We'll bring you the world 
in a WINC. 

,.;,".,~".":'~""""'''''''''~''~''''',"""""~",,.;,;,,o,,,,,",;,, ,,,,.' '"'''''''''' ,","".~,;., ' ,;~(;;~, I,:, ,', .' .""',,, ,,, , lr--------------------------
~.;.' I m i)-- 0 Please sen,d more, information on 1 ' h l:t WINC service, I 
1, ' 0 Please have an MDS WINC service I' II MOHAWK DATA SCIENCES specialist call for an appointment. 
! I Seven Century Drive I, 
J,", I Parsippany, New Jersey Name ' , 
j 07054 Company ;1 Phone: (201) 540-9080 --------- I 
il Street I 
; I We bring you the world City , State - Zip - I 
11 in a WINe. Telephone , L _______________________ ~~~~ 
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OUT OF THE LAB, UNDER THE STREETS 
The best publicized uses of fiber optics for vac 1900 CAOE in the . city' courthouse by 
communications have been the big telecom coaxial cable. LEOS are the light source. 
projects undertaken by the common carri- Spectronics recently signed a con­
ers. GTE has two Siecor cables in place in tract to provide system electronics for a 
Fort Wayne, Ind., running two miles from a fiber optic datacom system at NASA's Ames 
main switching center to an exchange build- Research Center in California. The optical 
ing. AT&T has several installations, the most cables will replace a coaxial system. An en­
notable of which is probably the one in tire wind tunnel facility is to be cabled; links 
Chicago, a mile-and-a-half link that carries will run from sensors on model aircraft to 
voice, data, and video between two Bell of- datalogging computers. Noise immunity 
fices. United Telecom has a 12.3 km link and wide bandwidth for accommodation of 
between Carlisle and Mount Holly Springs, high data rates were the main attractions of 
Pa. Most recently (last November) and most fiber optics in this case, and other high­
spectacularly, AT&T received permission technology facilities (such as Lawrence 
from the FCC to install an optical fiber tele-' Livermore Labs and Grumman's Bethpage, 
phone trunk line between Washington and' Long Island, plant) use optical communica­
New York, part of the 631-mile Northeast tions for similar reasons. 
corridor line the company intends to con- As with any new technology, there 
struct. are problems to be solved as fiber optics 

CATV companies have also been moves out ofthe lab and into the field. One 
among the leaders in implementing fiber such was 'encountered by General Cable 
optics. One of the most ambitious projects when, in conjunction with Manhattan Cable 
is the CATV supertrunk installed in London, TV, the company installed a 5.2 km optical 
Ontario. This 322 Mb/s system carries 12 cable for video transmission between 23rd 
color tv channels and 12 stereo channels St. and Columbus Circle in Manhattan. 
over eight kilometers. The system electron- The best way to proceed was with no 
ics were built by Harris Corp., and the in- repeaters, because maintenance is difficult 
stallation uses 10 lengths of six-fiber cable beneath Manhattan. The cable was laid in 
manufactured by Canstar. six lengths with only five field splices, 

, These higher power, longer distance achieved by accurately aligning two fibers 
applications tend to use different kinds of end to end and using an electric arc to fuse 
components than those appropriate for local the ends together. This resulted in a stable 
data communications. Light sources are splice with attenuation of .2dB or less. 
typically lasers (although LEOS are also in But there are a lot of arcane sub­
use at AT&T'S Chicago installation). Receiv- stances in Manhattan'8 crowded duct sys­
ers are usually avalanche photodetectors, tem, and no one is certain what sorts of 
and cables are of the low-loss, high-quality sinister gases corrosion may' be producing 
glass variety. . down there. For this reason open flame and 

Smaller systems, by contrast, usual- electric' arc devices are prohibited; how 
ly use cheaper plastic-core cable such as the then to make the splices? The answer was 
Dupont Pifax. Light sources are generally the use of General Cable's special splicing 
LEOS, and receivers are PIN diodes or other module, a Plexiglas chamber which is 
lower-performance components. Designers sealed ,purged , and repressurized with clean 
don't want to pay for capacity they don't air. The device includes an organizing 
need. mechanism for precise alignment of the 

One well-known local datacom in- fibers. Each splicing operation took about 
stallation is in the city of Houston. Terrni- five hours, long for an individual splice but 
nals in the public library are linked to not so long when the low number of splices 
terminals in the firehouse with 3,200 feet of necessary is taken into account. 
optical cable. These are connected to a Uni- -Ken Klee 

uses Spectronics source and detector pairs, 
Dupont Pifax plastic core cables, and stan­
dard, low-cost electrical connectors from lIT 
Cannon. Components can be purchased sepa­
rately, allowing engineers to design on a 
modular basis. 

Equivalent components can also be 
substituted. For example, where longer range 
transmission than the HOC permits is desired, 
designers can use AMP Inc.'s ADM connector, 
which takes advantage of the Sweet Spot's 
greater power launching capacity in connect­
ing lower-loss fibers. The ADM connector is 
also compatible with Motorola's Straight 
Shooter LEOS and detectors; in fact, this con­
nector is so widely used that it has come to 
function as a sort of de facto standard for the 
industry. 

As standardization develops, applica-
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tions should multiply and mass production of 
components will lower prices. Engineers and 
installation workers will become accustomed 
to working with fiber optics, and the optical 
cable will take its place alongside other trans­
mission techniques as a workaday communi­
cations tool. * 
Bill Stephens joined the fiber optics 
division of Spectronics in 1977, 
working in marketing and sales. Since 
Honeywell's acquisition of Spectronics, 
he has handled product and business 
planning activities for fiber optics 
opto-electrical components and 
modules, as well as applications 
engineering. He received his BS and 
MS degrees from Texas Tech 
University. 

To find out more 
about EPIC DATA 'and 
our Performance­
Guaranteed Data 
Collection Systems, 
ask these experts. 
Epic Data Regional Offices 
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Hartford, CT (203) 651-8724 
Los Angeles, CA (213) 693-1273 

Epic Data Representatives 
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(518) 377-8604 Ossmann Instruments 
Albuquerque, NM 

(505) 292-1212 BFA Corporation 
Anaheim, CA 

Moxon Electronics (714) 635-7600 
Atlanta, GA 

Col-Ins-Co (800) 327-6600 
Baton Rouge, LA 

Col-Ins-Co (800) 327-6600 
Binghamton, NY 

(607) 785-9947 Ossmann Instruments 
Boston, MA 

J&J Associates (617) 729,-5770 
Cleveland, OH 

WKM Associates (216) 267-0445 
Dayton,OH 

(513) 434-7500 WKM Associates 
Denver, CO 

BFA Corporation (303) 777-8070 
Detroit, MI 

WKM Associates (313) 588-2300 
Greenville, SC 

Col-Ins-Co (800) 327-6600 
Hartford, CT 

(203) 624-7800 J&J Associates 
Huntsville, AL 

Col-Ins-Co (800) 327-6600 
Kansas City, MO 

Digital Systems Sales (816) 765-3337 
Los Cruces, NM 

BFA Corporation (505) 524-9693 
Miami, FL 

Col-Ins-Co (800) 432-4480 
Nashville, TN 

Col-Ins-Co (800) 327-6600 
New York, NY 

Info-Mation (212) 895-2019/ 
(516) 271-8588 

Omaha, NB 
Digital Systems Sales 

Orlando, FL 
(402) 346-1039 

Col-Ins-Co (800) 432-4480 
Phoenix, AZ 

BFA Corporation (.602) 994-5400 
Pittsburgh, PA 

WKM Aslociates (412) 892-2953 
Rochester, NY 

Ossmann Instruments (716) 473-5720 
Sacramento, CA 

Moxon Electronics (209) 369-1883 
Salt Lake City, UT 

(801) 466-6522 BFA Corporation 
San Diego, CA 

(714) 565-1557 Moxon Electronics 
San Francisco, CA 

Moxon Electronics (408) 727-6491 
St. Louis, MO -

Digital Systems Sales (314) 946-0168 
Syracuse, NY 

(315) 437-6666 Ossmann Instruments 
Wc-lshington, D.C. 

(301) 946-8300 T.E. Corporation 
Wichita, KS 

Digital Systems Sales (316) 685-9725 
Winston-Salem, NC 

Col-Ins-Co (800) 327-6600 



Right this minute, Epic Data Collection 
Systems are working round the clock 
for some of North America's biggest 
companies in some of the roughest, 
toughest environments imaginable. 

Assembly-line areas. Machine shops. 
Foundries. Fabrication plants. Not to 
mention hospitals, libraries, and a 
multitude of other applications. . 

Our data collection systems deliver 
the goods. In five years and over 80 
major installations, we have concluded 
that our record warrants our offering a 
service and performance guarantee 
agreement, the first in the industry. 
1. Software: Our terminals and control 
units will mate with your choice of 
computer. 
2. Storage and Control: If your host 
computer fails, our redundant control 
units are designed to continue to collect 
and hold your data. Your system will 
remain up and running. 
3. Automatic Back-up: If one of our 
redundant control units goes down, 

. Introducing 

Epic Tenninals prompt your employees 
through all input operations and instantly 
Jlash-and-beep all mistaken entries. 

another automatically takes over 
its functions. 
4. Spares/Service Contract: We have a 
service contract which includes on-site 
spares supplied at no extra cost, therepy 
ensuring maximum terminal up-time. 

Epic Data's 
Performance-Guaranteed Data 
Collection Systems. 

Epic tenninals accept data from punched or magnetic stripe badges, punched cards, 
barcodes or through the keyboard. They hold the input data in memory or on cassette, or 
pass it along to an Epic Data control unit, the host computer or a peripheral device. Each of 
thesefunctions is available in a separate Epic tenninal orin you r choice of combinations. 

How Can We Be So 
Sure? 
Data collection systems are our only 
specialty. Over the years we've 
interfaced with everything from truck 
scales at the input to 16 different makes 
of computer at the business end. 

Because of our extraordinary array of 
built-in backup features, our systems do 
perform as specified. So we're sure of 
ourselves. We're hoping, by means of 
our policy, to make you similarly 
confident of us. 

Reliability in your environment is 
guaranteed by virtue of our remarkably 
rugged construction and a multiplicity of 
built-in back-up features. 

How To Get More 
Information 
Call collect or write to us at the location 
below. We'll be delighted to arrange a 
management seminar or a hands-on 
demonstration. We'll devise a system 
that exactly fits your requirements. And 
we'll give you straight answers to all 
your questions. 
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epic data 
Performance-Guaranteed 
Data Collection Systems 

7280 River Road, 
Richmond, B.C. Canada V6XIX5. 

Tel (604)273-9146 Telex: 043-55701 
Regional offlces: 

Chicago (312) 860-5559 
Hartford (203) 651-8724 

Los Angeles (213) 693-1273 
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ISmall system price. 
The new HP 3000 Series 44 extends our computer family's performance 

range dramatically. For a system price starting at just $110,000~ 
It has the power to handle 4 megabytes of memory, 1.9 billion characters 

of on-line disc storage, up to 96 terminals, 4 line printers, 7 synchronous data­
comm lines and 8 mag tapes. 

In five minutes, on-line users can access .an IMAGE data base 1,560 times 
to enter or update orders. At the same time, the computer will respond to 51 
inquiries into the data base, and generate formatted reports for all of them, with 
subtotals and totals. In the background, it can compile a 1200-line COBOL pro­
gram 1.5 times. And read, sort and report a 9,OOO-record file twice. It will do all 
this while giving each on-line user a response in an average of 1.5 seconds!** 

Six years of 
compatible software. 

The Series 44 continues the HP 3000 tradition of compatibility. So it will 
run the software developed for earlier models. Or for smaller members of the 
current family. 

And if you have a Series 30, 33 or III, you can get Series 44 performance 
and power by exchanging system processor units. . 

It also has all those other HP 3000 features-including IMAGE data base 
management and forms management - that make our computer family so easy 
to use and program. And we've given it an enhanced operating system, MPE IV, 
to manage the increased memory and discs even more efficiently than previous 
versions. 

What's more, we made the Series 44 so reliable and supportable that you 
can get it with an extraordinary service guarantee. 

Introducing Guaranteed 
Uptime Service. 

This is a new maintenance agree­
ment covering the processor and two 
discs. It guarantees up to 99% uptime 
over any three-month period or our 
service on these critical components 
is free for the next month~** 

For more information about the 
powerful Series 44 and its remarkable 
service guarantee, call your local HP 
sales office. Or write Hewlett-Packard, 
Attn: Bob Bond, Dept. 491, 11000 
Wolfe Road, Cupertino, CA 95014. 

Flin- HEWLETT 
.:~ PACKARD· 

*U. S. domestic price includes 1Mb System Processor Unit, 50Mb disc, 1500 ppi tape and CRT console. 
**Series 44 and 4Mb memory, 3-I20Mb disc drives,I- I600bpi tape drive, 1- 400LPM printer, 24 terminals 

(terminal activity simulated by HP TEPE program). 
***Initially available in the U. S. only. 
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TIME B SPECIAL SECTIONS GENERATE VALUABLE SALES LEADS 
RESERVE YOUR SPACE NOW ... IN Tr-IE JUNE 8TH ISSUE 

PLRNNlNG THE OFFlCE .OF TomORROW 
TIME B's special sections on new office technologies 
offer an ideal advertising environment and a proven 
five-year track record as a direct response advertising 
vehicle. 

This famous demographic edition of TIME reaches 
1,550,000 individually qualified executives in business 
and government on all levels where key purchasing 
decisions are made. TIME B is the biggest and the best 
all business buy available. 

IT5 EFFECTIVE ... IT5 EFFICIENT 

That's why industry leaders such as Eastman Kodak, 
Lanier, Saxon, Xerox and Wang have advertised in TIME 
B's business equipment sections year after year. A sur­
vey of respondents to TIME's last section shows: * TIME offers advertisers a national platform. TIME 
B inquiries came from every state in the union including 
the District of Columbia. * TIME B offers the best coverage of the top 100 
metro markets which account for 73% of business equip­
ment demand. Sixty-one percent of responses were 
concentrated in these high-profit areas. * TIME B reaches decision-makers on all levels: 
31 % of respondents were in top management; 28% 
in middle management, and 38% were professional/ 
technical. * TIME B covers companies of all sizes, especially 
hard-to-reach small businesses which make up the high 
growth segment of your market: companies with less 
than 100 employees-43%; 100-999 employees-19%; 
1,000+ employees-34%. 

* TIME B readers come from the entire spectrum of 
business and industry: service companies-39%; 
industrial-25%; financial-10%; government-8%; 
trade-9%; and communications- 7%. 

R DOUBLY RTTRRCTIVE EDITORIRL 5ETTIN~ 

Every issue of TIME B contains the same sharply 
focused coverage of the world's week as TIME's national 
edition. 

This year's special section-"Planning the Office of 
Tomorrow"-will be written by a team of four senior staff 
members of Arthur D. Little. Particular emphasis will be 
placed on the role of management in all levels of plan­
ning: new ways of viewing productivity benefits, invest­
ments and risks ... the linking of data processing, office 
systems, communications, engineering and manufac­
turing automation ... phasing in new equipment ... training 
personnel. 

5PECIRL BENEFIT5 FOR RLL RDVERTI5ER5. 

When you advertise in "Planning the Office of Tomorrow:' 
you'll receive at noextra cost: two post-paid reader ser­
vice cards with computerized weekly fulfillment ... demo­
graphic and geographic analyses of respondents to the 
section and to your individual ad ... full color reprints to 
send to dealers and prospective customers. 

Reserve your space now in the June 8th issue of TIME 
B. Contact your local TIME sales representative or call 
Charlie Craig, Business Equipment Supervisor, 1 (212) 
841-2831. 

TIME-Put TIME B to Work for You 
CIRCLE 97 ON READER CARD 



Quick change is the norm in the data com­
munications industry, but events actually 
seemed to accelerate this past year. Fuzzy 
Koren characters have been using Xerox's 
Ethernet in the pages of Fortune. Between 
halves of NFL playoff games, Exxon sent the 
tiger who used to inhabit your gas tank wan­
dering among chunks of an automated office. 
Satellite Business Systems has put hardware 
in the sky, and on the chilly shores of the Bay 
of Biscay the French telephone monopoly has 
been hooking up optical cables in the village 
of Biarritz. AT&T, a good-sized communica­
tions firm, has announced a major restructur­
ing. . And the Federal Communications 
Commission has ruled that there really isn't 
much difference between dp and telecom­
munications, two functions that are merging 
into a single information management mar­
ketplace. 

Sound like a lot to keep up with? One 
way to do so might be to attend Data Com­
munications Interface '81, this year's version 
of the world's largest datacom show. Inter­
face started in 1973 as a nuts-and-bolts 
modem and multiplexor conference, but as 
the field has expanded, so has the show. Says 
Sheldon Adelson, president of the sponsoring 
Interface Group: "So-called office automa­
tion continues to take place within the data 
communications environment. Thus, Inter­
face continues to broaden its traditional end­
user charter to encompass new areas of infor­
mation resource management. Such func­
tions as the acquisition, processing, storage, 
retrieval, and communications of information 
blend into each other in increasingly complex 
systems. " 

Not that modems have been forgotten; 
the conference continues to emphasize 
productive use of what's available off the 
shelf, as evidenced by a group of sessions 
entitled Datacomm Interfaces. Attendees will 
learn how to get more out of modems and 
muxs as those old standbys are rejuvenated by 
micros and take on new tasks in network con­
trol, protocol translation, and terminal inter­
facing. There won't be any dearth of vendors 
of these products, either. General Datacomm 
will exhibit, as will Infotron Systems, Micom 
Systems and others. ~ 

Interface has expanded in size as well 

A preview of the subjects, seminars, and speakers at 
Interface '81, the world's largest datacom show. 

CATCHING UP 
IN VEGAS 

as in scope over the years. The 1973 show 
drew 2,000, but recent versions have attract­
ed around 10,000. Because the conference 
will take place in Las Vegas, site of the ex­
tremely successful Interface '78, the organiz­
ers expect a hefty turnout. Over 200 
companies will exhibit this year, ranging 
from big names like the Bell System, 
Hewlett-Packard and RCA Global to small 
ones like Tiffany Stand & Furniture. 

The keynote this year will be struck 
by two speakers. William S. Anderson, 
chairman of NCR, will offer a ceo's perspec­
tive on the directions data communications is 
likely to take in the '80s, and Robert C. Hall, 
president and ceo of Satellite Business Sys­
tems, will take a look at banking and com­
munications in the next decade. 

People who make the trip across the 
desert to Interface '81 can expect to hear a lot 
about interfaces between different kinds of 
technology. As communications equipment 
proliferates, users are becoming increasingly 
baffled as to how the stuff fits together. Says 
Peter B. Young, conference program man­
ager: "Integration is the key word at this 
year's conference. In our program listings, 
you'll find the word used more times than at a 
Mississippi cocktail party in the '50s. " Users 
need to know how to assemble diverse tech­
nologies into working systems; in the next de­
cade they will have to manage integration of 
networks, of hardware, of software. 

Highlighting the conference will be 
11 special focus seminars, which Interface 
hasn't done before. These half-day sessions 
will feature experts discussing core topics in 
datacom. Why the new approach? "Like 
everyone else in this business, we're always 
fiddling with our format in an attempt to dis­
cover better ways to present the informa­
tion, " explains Young. The Interface Group 
held similar seminars at the most recent Inter­
face West conference, and they went over 
well. But while those sessions lasted all day 
and cost extra, the special focus sessions at 
Interface '81 will be three hours long, and 
there will be no surcharge. "The whole thing 
is structured to create a free flow of informa­
tion, " Young continues. "These sessions 
tend to be cheerfully argumentative. There's 
a lot of spontaneity. " 

HELP 
FROM 
EXPERTS 

Indeed, several of the ex­
perts who will be running 
the seminars plan to bring 
colleagues with them to 

broaden the discussions, and also to allow a 
fair amount of time for questions from the 
audience. Says Frank Dzubeck, president of 
Communications Network Architects and the 
man in charge of the local networks seminar, 
"You get some nice questions that way. 
These are management people, a very inter­
active crowd." Dzubeck's panel will consist 
of four experts. One of them will be Tony 
Carlson, manager of data networks at the 
U.S. Senate computer center, who will talk 
about CATV for data, limited distance modem! 
twisted pair networks, and Ethernet I. 

Einar Stefferud, president of Network 
Management Associates, will also have some 
help when he conducts his seminar on office 
systems planning. Attendees will hear from 
several users. who are in the process of imple­
menting office automation systems. The 
focus here will be on helping users figure out 
just what they want to accomplish with the 
systems they can expect to be building over 
the next 10 years. "By my reckoning," reck­
ons Stefferud, "that's where a lot of people 
fall down. They don't recognize the general 
requirement." Of course, users can 't buy 
anything now that will answer all their needs 
in 10 years-if they want to be up to date at 
that time. But they can make purchases right 
now that they can build upon. As Stefferud 
puts it, ' 'You need an evolutionary strategy 
of incremental additions as new technology 
becomes available. " 

According to Stefferud, office auto­
mation is not a single system, but the achieve­
ment of something he calls interoperability 
between systems. A model of sorts is the way 
we currently move paper. Letters may be a bit 
slow, but they travel everywhere because all 
offices have systems for handling informa­
tion in that form. Automated offices will be as 
adept at handling electronically borne infor­
mation. Local networks are the key ingredi­
ent in creating that kind of productive 
environment, and Stefferud's panel will be 
talking about how local nets now becoming 
commercially available can hook up to long­
haul public data nets. There will also be some 
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Eleven half·~ay special focus seminars will be 
offered for the ,first time. 

discussion of the art of training workers to be 
productive with the new technology. 

Dr. Joel Orr of Orr Associates, a Dan­
bury, Conn., consulting firm, is in charge of 
the special focus seminar on business graph­
ics. Business graphics is already a billion­
dollar industry, says Orr, with firms like Mer­
rill Lynch demonstrating daily that organiz­
ing information into a bar chart and 
disseminating it electronically can be worth 
more than a thousand words. "Using pictures 
is a denser mode of communication," ex­
plains Orr, and he will be telling attendees 
what special kinds of hardware and software 
they need to achieve that denser mode.' 

Dr. Del Hansen, Hewlett-Packard's 
section manager for fiber optics, will conduct 
a special focus seminar on his specialty. He 
and three other experts will discuss the uses of 
optical transmission in local networks. They 
will contrast what's happening in fiber optics 
with the uses of coaxial cable, including 
Ethernet, and talk about the economic and 
environmental considerations that determine 
which transmission technique is best in a 
given application. Link-level issues will also 
be discussed, as efforts continue to develop 
standards both within fiber optic systems and 
between those systems and other transmis­
sion techniques. 

International networking is the sub­
ject of Leonard Elfenbein's seminar. 
Elfenbein is president of the Telecomm Sys­
tems group; together with Telecomm vice 
president Clark Okun and Barry McAdam, 
managing director of the company's British 
subsidiary, he will present a tutorial on "the 
whole array of equipment and regulatory con­
siderations" that have to be faced when de­
signing and operating private user networks 
between nations. There are tariffs to be paid 
and questions to be answered, such as "Does 
the local PTT allow transmission of voice and 
data over the same lines?" 

TANDEM 
SEMINAR 
SLATED 

Ralph Berglund, a contrib­
uting editor of DATAMA­
TION, which is a cosponsor 
of the conference , will team 

up with Richard Deal of Deal & Associates to 
conduct the special focus seminar of broadest 
scope, entitled' 'Technology for Tomorrow . " 
Berglund and Deal note that many managers 
are too busy to. follow the vertiginous move­
ment of the datacom industry; they aim to pro­
vide a map of information systems 
communication technology, with which man­
agers ought to be able to make productive use 
of the rest ofInterface. They'll offer ideas as to 
which technologies will soon demand consid­
eration and which ones are still too far out to 
spend a lot of time on. The pair made a similar 
tandem presentation at the Computer Net­
works Conference in Houston in January, and 
Deal says the response was excellent. 

Other special focus seminars are Net­
work Security, with Hal Becker of Advanced 
Computer Techniques; Satellite Strategies, 
with John Nuwer of Atlantic Richfield's elec­
tronics and telecommunication division; and 
SBS and alternatives, with Max Beere of ICS 
Group. . 

An additional 53 sessions ·of conven­
tional length (90 to 120 minutes), arranged 
into groups of two, three, and four, will cover 
a broad range of technological and manage­
ment issues. One of the most popular of these 
groups is likely to be the show's traditional 
Datacomm School, four nontechnical tutori­
als designed to serve as a basis for further 
study. Attendees will learn the basic concepts 
and' terminology of data communications. 
The school is as old as the show, and accord­
ing to the organizing committee it has given 
many voice communication and dp profes­
sionals their start in data communications. 
The last time Interface was in Las Vegas, the 
school averaged nearly 700 people per ses­
sion. Titles this year are the Telecommunica-

"Miss Farber, would you please tell me 
what this piece of paper is doing on my desk?" 
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tions System, with John Nuwer of Atlantic 
Ritchfield; Datacomm Fundamentals, with 
Charles Joyce of Network Strategies; Data­
comm Building Blocks, with Gil Held, data­
comm chief at the U.S. office of personnel 
management; and Datacomm Network Con­
cepts, with Dr. Phil Enslow, professor of 
computer science at Georgia Tech. 

Integrating Information Resources­
no small job, that-is the title of another 
group that's expected to be well attended. 
Incompatible systems have a lot of users won­
dering whether Rube Goldberg is alive and 
working as a communications consultant. 
The solution, obviously, lies in the integra­
tion of a variety of information at both the 
functional and technical levels, but how do 
you accomplish that? Sessions are Emerging 
Voice/Data Networks, with Ralph DeMent of 
Distributed Systems Hardware; the CBX as 
Network Integrator, with Dale Kutnick of 
The Yankee Group; Integrating Private' and 
Public Networks, with Peter Moulton of 
Moulton & Co.; and Clearing Network Com­
patibility Hurdles, with Rubin Gruber, presi­
dent of Cambridge Telecommunications. 

Because so many studies have 
indicated that there will be a serious shortage 
of programmers in the '80s, Interface will 
offer a group called Packaging Software 
Solutions. Off-the-shelf software packages 
and firmware will be t3.king on increasing 
importance; managers will need to know how 
to use them. Sessions are Filling the Software 
Gap, with Andrew Olson, managing director 
of TEAM International; Operating Systems­
the Critical Linkage, with Richard Watson of 
Lawrence Livermore Labs and Ronald Sand­
er of the Library of Congress; Integrating 
Multiple Applications, with Brian Fisher, a 
consultant to Booz Allen & Hamilton; and 
Software Tools for Data Base Management, 
with Gary Audin, president of Delphi, Inc. 

Some of the other Interface '81 ses­
sion groups are Distributed Data Processing 
Futures, Public Networks, the Integrated Of­
fice, Peripheral Highlights, and Issues for the 
Information Industry. The issues group will 
feature a session with Howard Anderson, 
president of The Yankee Group, who will dis­
cuss the reorganization of AT&T. 

Interface '81 will take place March 30 
to April 2 at the Las Vegas Convention Cen­
ter. Headquarters hotel is the Las Vegas Hil­
ton, with additional blocks of rooms available 
at other hotels. Registration fee for all four 
days of conference sessions and exhibit 
admission is $125; one-day conference/ex- ~ 
hibit floor admission is $65. Exhibits-only ~ 
admission is $10. For registration informa- ::::i 

tion, write The Interface Group, 160 Speen ~ 
St., Framit:J.gham, MA 01701, or call toll-free ~ 
800-225-4620. 8 

Las Vegas is warm in March. ~ 

-Kenneth Klee (3 



Another winner from Racal-Vadic, Ma. It's the 
world's first DUAL acoustic coupler. 

The compact VA3413is fully compatible with 
Racal-Vadic's VA3400 and your 103/113 type modems. 
Just think, Ma, a single portable coupler can now 
handle virtually all originate applications for full duplex 
1200 bps and 0 to 300 bps data transmission over the 
dial-up telephone network. 

This is great news for remote terminal users who 
can, if they wish, instantly step up to 1200 bps full 
duplex, using the same 103 type protocol, yet can 
operate at Oto 300 bps as well; It's twocouplers in one! 

Great features, too. Under microprocessor 
control, the VA3413 employs a unique scheme for 
automatic detection of the called modem, making it 
unnecessary for the user to have to manually select 

Available from these stocking reps ... 

the VA3400 or 103 mode. The unit also has automatic 
9 or 10 bit character length recognition. 

, Where can you obtain the VA3413? Easy, just 
phone the nearest Racal-Vadic stocking rep or for more 
information dial 800-543-3000, OPERATOR 500. 

Your independent thinking son, 

~~jl. 
~i-7\. ~" ~ -".,,~. 'i0""~.", .. /' .. ,,~. Q.,., '-'" Member IDCMA I_J.J~~:ll(r;;::'W"J' //# ))/1" .1,· ... 

11~h~(91.t:.:l , @;l\(j U& r:'rl;vrc:.:J7;L~f[7 
222 Caspian Drive WL,;J~~Jt.:::i 
Sunnyvale, CA 94086 The Electronics Group 

Tel: (408) 744-0810 -TWX: 910-339-9297 ' 

Racal-Vadlc Regional Offices: West: (408) 744-0810' East: (301) 459-7430 
Central: (312) 932-9268' Northeast: (617) 245-8790' Southwest: (817) 277-2246 

See us at Interface Booth 1009 & FED DP Expo Booth 113 

Alabama: (800) 327-6600' Alaska: (907) 344-1141· Arizona: (602) 947-7841· California: S.F. (408) 727-6491, L.A (714) 635-7600, S.D. (714) 578-5760' Colorado: (303) 779-3600 
Connecticut: (203) 265-0215· District of Columbia: (301) 622-3535' Florida: Fort Lauderdale (800) 432-4480, Orlando (305) 423-7615, St. Petersburg (800) 432-4480· Georgia: 
(BOO) 327-6600· Illinois: (312) 255-4820' Indiana: (317) 846-2591' Kansas: (913) 362-2366· Maryland: (301) 649-6000· Massachusetts: (617) 245-8900· Michigan: (313) 
973-1133' Minnesota: (612) 944-3515 • Mississippi: (800) 432-4480' Missouri: (314) 821-3742· Nevada: (800) 422-4591' New Jersey: North (201) 445-5210, South (609) 
779-0200' New Mexico: (505) 299-7658' New York: Binghamton (607) 785-9947, N.Y.C; (212) 695-4269, Rochester (716) 473-5720, Syracuse (315) 437-6666' North Carolina: 
(800) 327-6600· Ohio: Cleveland (216) 333-8375, Dayton (513) 859-3040· Oregon: (503) 224-3145· Pennsylvania: East (609) 779-0200, West (412) 681-8609· South Carolina: 
(800) 327-6600· Tennessee: (615) 269-3726' Texas: Austin (512) 451-0217, Dallas (214) 231-2573. Houston (713) 688-9971· Utah: (801) 484-4496· Virginia: (301) 649-6000 
Washington: (206) 364-8830 • Wisconsin: (414) 547-6637 • Canada: Calgary (403) 243-2202. Montreal (514) 849-9491, Toronto (416) 675-7500, Vancouver (604) 681-8136 
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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 16,000 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 lasting 
ribbon cartridges are easy to load. 
The bands can be changed in less than 
a minute. Sophisticated self diagnos­
tics let the operator identify problems 
and often correct them without 
a service call. 
The quiet type. 

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

With_ B-900 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. 

Toll Free-Calif., 
(800) 272-3900 ext. 201 

Rest of U.S., 
(800) 423-2915 ext. 201 

European Marketing 
Headquarters: 
Ascot, England, 
990-23377, 
telex: 849426 
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A guide for the corporate exploratory team making the initial 
foray into the uncharted wp wilderness. 

TEN OBSERVATIONS 
ON LIVING WITH 

WORD PROCESSING 

by Bruce Huffine 
Trying to keep up with word processing (or its . 
more mature brother, information manage­
ment) can be a frustrating and humbling ex,.. 
perience. To a dper just venturing into this 
technology, it is doubly hard to get a general 
view of this new industry and relate it to the 
more traditional dp world. 

With the mounting awareness and 
growing affordability ofwp equipment, more 

I and more companies are entering the evalua­
~ tion phase and catching up on new introduc­
(f) tions. If you are part of the corporate 
it exploratory team making the initial foray into 
w gs this uncharted wilderness, you should know 
J that other pioneering parties have returned 
~ with satisfying results. 
6 Sometime in the distant past, a lot of 
~ companies started pushing something called 
g: the "office of the future. " In all likelihood, it 
~ was probably invented by the sarrie genius 
~ who started Betty Crocker's "kitchen of 

tomorrow. " In the same way the stove has 
been enhanced by microwave technology, 
mag card typewriters have been upgraded 
with crts, central storage, and communica­
tion interfaces to traditional computer hard­
ware. In five years we will all be searching for 
a way to cope with the inevitable integration 
of dp with all the information processing 
disciplines that are evolving. 

The mastering of word and informa­
tion processing only comes with some trial 
and error experimenting with various combi­
nations of information recipes that meet a 
company's needs. During this initial experi­
mental phase, the following observations 
may give some perspective on the nature of 
word processing. If some comments. seem 
obvious, or appear to be just common sense, 
they probably are. 

The attempted poetry of a frustrated 
poet is lighthearted, but the concepts illus­
trate that this technology requires the same 
disciplines as traditional dp development. 

Like many other things in life, wp can be 
more than meets the eye. 

No. 1-The Color TV Theory 

We're open to change,. 
And known to be pliable, 
But wp is so new, . 
Can it be that reliable? 

Remember Uncle Arnold who said, "I'm 
going to wait until they get all the bugs out of 
color tv before I buy one' '? Well, he probably 
never found an absolutely definitive break­
through that told him it was the "right" time' 
to buy. He probably got tired of watching 
"Bonanza" in black and white and took his 
chances along with everyone else. 

This same dilemma is prevalent 
among people considering wp at this time. 
The unsettling prospects of a whole new set of 
concepts, end users, and newness of most 
vendors can make this same thinking sound 
reasonable, but try and explain that to a user. 
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If you ask five different people on three successive 
days to define word/information processing, you'll 
get 15 different answers. 

If you say "wait a few years, " that user will 
wait another year, watch the price of equip­
ment fall below his level of spending author­
Ization, call it a "smart" typewriter, and give 
every office a different model, brand, and 
color. ' 

Unlike the color tv set, wp equipment 
does not have the inherent relatively high 
price, low quality, and unreliability at this 
stage of its development. Secondly, this tech­
nology is too firmly entrenched to go to the 
scrap heap of fads along with quadrophonic 
sound and Pet Rocks. In other words, it is 
easier to get involved than to pretend it 
doesn't exist. 

As a final solace, some ofthe more re­
cently announced communication networks 
have protocols that should allow mixing of 
competitive equipment, making selection of 
most equipment viable if large communica­
tion networks are in your company's future. 

No. 2-The Distributed 
Processing Theory 

I call it a document, 
They call it a member, 
If they change one more word, 
[' II never remember. 

There's an adaption of an old saying, 
that goes "Ask five people what distributed 
processing is and you'll get five different an­
swers." In the diverse as well as rapidly ex­
panding field of word processing, if you ask 
five different people on three successive days 
what word/information processing is, you'll 
get 15 different answers. Why? Here are a 
few reasons. 

The work activities duplicated or en­
hanced by wp cover a larger proportion of the 
corporate popUlation. The net result is a much 
larger and better educated end-user base than 
when dp was born. 

Enticing and thought-provoking arti­
cles and advertisements are appearing in the 
mass media, generating great interest and, at 
the same time, creating a highly interpretive 
and speCUlative perspective on the exact func­
tions, capabilities, and effort involved in the 
jmplementation. 

Word processing can, at its basic 
level, still be described as a "smart" type­
writer. With this outlook, some dp profes­
sionals can still maintain the position that wp 
is outside the sphere of their jurisdiction. 
Whether or not it is now, it will be in the near 
future. 

Soft-loaded programs and resultant 
packages are redefining the scope of wp 
equipment faster than cartridges on an elec­
tronic tv game. With the expansion of wp 
software beyond records processing and into 
commercial languages such as BASIC and APL, 

we are going to make definitions ofwp func­
tions virtually synonymous with dp. 
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In other words, the question of what 
wp "does" is getting fuzzier. The catch is to 
keep all the pieces simple, modular, and fit­
ting together in a well-planned design. 

No.3-The Apples and 
Oranges Theory 

I explain all my problems 
And you nod and smile, 
So why are your solutions 
Always off by a mile? 

In information processing, nothing is 
touted more than the need for "communica­
tion. " But with such a wide variety of busi­
ness people coming in contact with word 
processing, the level of comprehension and 
the ability to pick the right dialect when ven­
dors and users get together is critical. 

At a recent trade show, I listened to a 
record manager (end user) and a wp technical 
advisor engaged in an enlightening discus­
sion. The user was describing a potential ap­
plication that had nothing to do with word 
processing. The technical advisor was an­
swering the question in terms of a file man­
agement option that was available. This 
apples and oranges conversation went on for 
10 minutes; then they walked away from each 
other believing they had found a solution. 

The nature of wp allows anyone from 
a file clerk to a heavy dper to get legitimately 
involved with a wp vendor (and the vendor 
representatives have their own varied and di­
verse set of backgrounds as well). Situations 
such as this one illustrate the continuing need 
for interpreters to bridge the gap between 
users who need help defining what they want 
and suppliers who can understand, demon­
strate, and deliver a solution. 

No.4-The Nothing for Free Syndrome 

I deleted the files, 
My objectives were met, 
So how could I tell 
It was Mary's diskette? 

As with other kinds of dp, wp has 
equivalents to the following: 
• file security 
• . maintenance and servicing 
• catastrophe planning 
• physical file storage 
• machine access 
• document/file naming conventions. and 
control 
• procedure documentation and control 
• work priority and scheduling 
• training 
• retraining 
• backup 

If a user hasn't heard of these items, it 
is wise to let these anything-but-insignificant 
responsibilities out of the bag slowly. Many 
vendors help identify and sometimes partici-

pate in resolving these design or operating 
questions. But this overhead time can be 
proportionally higher than the equivalents in 
the old version of typewriter and file cabinets. 
Keep management aware of these costs. 

Corollary No.4-The rest of the 
iceberg costs money too 

Don't forget the potential costs of: 
• installation and site preparation 
• startup inefficiencies and support 
• special paper/ribbons . 
• archive/off-line storage (diskettes and 
cassettes) 
• communication lines, modems, multiplex­
ers, etc. 
• special office furniture, environment con­
trol and carpet static protection 
• upgrade/penalty costs 
• deinstallation (shudder) 

Amazingly, some users think docu­
ments are just stored "somewhere." In most 
cases, that "somewhere" costs money. 

No.5-Deadly Words 

Electronic mail is received 
In seconds like they said. 
But there's no guarantee 
That it's delivered or it's read. 

Anytime the words listed below are 
used, it never hurts to go a little further (most 
of the time much further) in getting a precise 
definition. This observation is really a corol­
lary to the apples and oranges concept. The 
deadly words include the following: 
• multitasking 
• communications 
• computer 
• simple 
• cost-effective 
• "friendly" system 
• reliable 

. • records/list processing 
• screen 
• clustered systems 
• shared logic 
• shared resources 
• output queuing (spooling) 

Corollary No.5-Deadly Phrases for 
Deadly Words 

• "Can you demonstrate this with a proto-' 
type?" 
• "I don't understand. Please explain it 
again. " 
• "Can you guarantee this price/configura­
tion?" 
• "How long have you worked in word pro­
cessing?" 
• "How long have you been with this compa­
ny?" 

The moral of Corollary No.5 is to 
continue to ask questions until you know 
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Some users think documents are just stored 
"somewhere." In most cases, that "somewhere" 
costs money. 

what is involved, and be specific. Phrasing a 
question five different ways and al~ays get­
ting the same answer probably indicates the 

. question was understood. 
As a footnote, respect the vendor who 

asks the potential client the last two ques­
tions: it demonstrates respect for the apples 
and oranges problem. 

No.6-The Nothing Up My Sleeve 
Concept 

This little model is 
So simple and so neat, 
Please sign by the "X" 
So my family can eat. 

Prototypes are prooably the most 
valuable and revealing method of evaluating 
equipment. Something can be said for the 
vendor who will take a particular problem and 
develop a solution with its equipment. It also 
aids in tapping the type of organization, tal­
ent, and system support that may be available 
for your use. 

The problem with demonstrations is 
that the text edit show on the publicity flyer 
and the telephone directory example of 
records/list processing are really remarkably 
similiar to those of six other vendors. Wheth­
er you are attending a demonstration or 
presentation of a prototype, a good method of 
seeing the real difference in equipment is to 
raise your hand and ask this simple question: 
"Can you show me exactly how this demon­
stration was set up?" 

The responses from the vendor may 
vary along the following lines. Judge them 
accordingly. . 
• "We'd be glad to show you right now." 
• "We'd be glad to show you in private." 
• "We'd be glad to show you in two weeks. " 
• "We'll show you when our technical spe­
cialist is in town." 
• "You shouldn't be concerned, we'll do all 
of it for you. " 
• "It's so simple that we wouldn't want to 
waste your tilne. " 
• "We'd be glad to show you when you sign 
a purchase order. ' , 
• "I'm sorry, I didn't hear the question. " 
• "I'm sorry, but we've run out of time. " 

With enough explanation there may 
be any number of the following involved in 
the demonstration: 
• special programming languages (simple to 
totally incomprehensible) 
• macro procedures (prerecorded responses) 
• special software loads 
• special access/database techniques 
• special software packages in use 
• a very simple and easy-to-use set of com­
mands 
(Note the deadly words.) 

In most cases, the degree of complex­
ity is probably not the most important factor. 
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You want to know exactly what to expect and 
to be able to technically train and emotionally 
prepare the right people to do the right job. 

No. 1-The Know Thyself 
Commandment 

I said keep it simple, 
No glitter or flash, 
So why is this monster 
Draining all of our cash? 

If you have been in outer space for the 
last five years and have just got a evaluation 
assignment, be prepared for a shock. Picking 
equipment from over 100 vendors is like 
being a lad in a candy store and surprisingly, 
just as much fun. With the introduction of 
soft-loaded systems, your main mission will 
be to evaluate the diverse extra functions and 
the' 'style" of equivalent functions on differ­
ent equipment. Understand and then evaluate 
the extra software features to determine if 
they are valuable, usable, and worth the extra 
cost. 

Depending on a number of variables, 
the myriad of vendors of wp equipment can 
probably be narrowed down to a manageable 
number of candidates. For starters: 
What your company' needs: 
• size of company 
• number of locations/workstations 
• degree of self-sufficiency 
• degree of centralization of information 
processing 
• planning/support 
• amount of money/capital available 
• employee turnover 
• intercompany disciplines 
• viability of information/word processing 
centers 
• degree of standardization and operator 
interchangeability desired. 
What you might want to rate in a vendor for: 
• types of screens 
• standalone or clustered workstation 
concept 
• size of vendor 
• number of years in industry 
• communication capabilities/protocols 
• wp/dp bridges 
• network plans-short and long term 
• software packages 
• maintenance performance 
• equipment manufacturers (if not its own) 
• amount of vendor support 
• type and cost !Jftraining 

How you see yourself and the role of 
short- and long-term word processing will 
probably help you rate the relative impor­
tance of vendor characteristics. There are 
many aids and methods to help you arrive at a 
decision on vendor selection, as well as a 
immber of books, trade journals, and hard­
ware guides that can save you a lot of demon­
strations, blind alleys, and wasted time. 

When you have narrowed down your 
choices to a handful of vendors, the axiom is 
"seeing is believing." Certain vendors will 
be more than happy to sell you a piece of 
hardware sight unseen and give you a set of 
training cassettes to get you on your way. The 
possibilities, options, and operating charac­
teristics are just too varied not to review 
equipment in detail. 

No.8-Don't Forget the Physical Laws 
of Nature 

If two days of training . 
Is all that it takes, 
Then invest in procedures, 
For the day when it breaks. 

Wp requires power. 
Wp requires space. 
Wp requires proper lighting. 
Wp can generate heat. 
Wp can break down. 
Wp can be noisy. 
Although these are not earthshaking 

revelations, improper planning can subse­
quently yield: 
• a skip-rope arrangement in avoiding cables 
• fitting a 25-sq.-ft. piece of equipment into a 
current 20-sq.-ft.space 
• asking everyone to take their plants home 
and rearranging the office furniture because 
the sunlight and shadows are hampering the 
readability of screens 
• putting equipment in a tight or poorly venti­
lated room and realizing there's a problem 
when operators pass out from heat prostration 
• trying to find typewriters that were stuffed 
into a closet when a really specialized task is 
necessary or the wp equipment is down 
• finding that the possible noise of the printer 
or disk drive is making the wp workstation as 
lonely as the May tag repairman 

No.9-Don't Forget the Laws of 
Human Nature 

Whether lights twinkle red, 
Or the lights twinkle blue, 
When the system goes down, 
They'll come looking for you! 

Some ofthe greatest proposed wp sys­
tems have been destroyed by the simplest 
questions. ·Human engineering sometimes 
doesn't keep pace with technology. Typical 
questions can be: 
On a shared printer: 
• Who mounts the paper? 
• How do you know which preprinted form 
to mount? 
• Must we have perforated edges on letters?· 
On documents: 
• Do I have to be present when memos are 
transmitted or received? 
• Can I verify successful communication by 
voice? 



computer terminals. 
Carterfone is a leading supplier of top quality 
computer terminals. A wide range of versatile 
products, competitive pricing and a network of 45 
sales and service outlets across the nation ensure 
that Carterfone terminals meet the demands of 
business and industry. 
Message switching. 

, Incotel designs and installs standard and customized 
message switching systems. These are supplied to 
international and domestic carriers and large 
business corporations. And to meet increasing 
market needs, a new range of smaller switches is 
also available. 
Telecommunications management. 
TDX Systems specialises in telephone management 
and control servicesforsmall and medium sized bus­
inesses. Savings of up to 25% on monthly telephone 
bills have been achieved for customers using the TDX 
Systems computer based tele-management systems. 

, Worldwide communications. 
Carterfone, Incotel and TDX Systems, being part of 
the worldwide Cable & Wireless Telecom munications 
Group, are the tip of an international iceberg. And, 
like an iceberg, the invisible resources are massive. 

Cable & Wireless is one of the world's largest 
international communications groups, and its 
expertise spans the entire globe. In over 70 
countries, Cable & Wireless has provided all types 
of specialist communications systems, including 
the operation of national telephone systems in 13 
countries and the public networks in 31 countries. 
The Cable & Wireless connection. 
What does this meanforyou? 

Quite simply, it means that when you deal with 
Carterfone, Incotel and TDX Systems you're not 
justdealing with specialists inthe American 
telecommunications market. 

You're dealing with companies with a whole 
world of experience behind them. 

=i::llll:::~ CableaWilieless 
the Worldwide Connection 

carterfone Communications Corporation, 1111 We-st Mockingbird Lane, Suite 1400, Dallas, Texas 75247. Telephone: 214-630-9700. 
C & W Incotel, Ltd., One Penn Plaza, 48th Floor, New York, New York 10001. Telephone: 212-594-8340. lOX systems, Inc., 1920 Aline Avenue, 
Vienna, Virginia 22180. Telephone: 703-790-5300. Cable & Wireless North America, Inc., 2001 Bryan Tower, Suite 3805, Dallas, Texa$ 75201. 
Telephone: 214-741-2315. Cable & Wireless (NY,) Inc., 420 Lexington Avenue, Suite 2020, New York, New York 10017. Telephone: 212-490-0610. 
(Head office) Cable & Wireless Ltd., Mercury House, Theobalds Road, London WC1X 8RX. Telephone: 01-242 4433. 
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Watch out for the vendor who says, "It's so simple 
that we wouldn't want to waste your time." 

On off-line. storage: 
• Why should I mount this diskette for some­
one else? 
• Why do I have to walk 500 feet to load this 
diskette? 
• Where are the specialized keys (scientific, 
etc.)? 
Miscellaneous comments: 
• Everyone wants this workstation at once. 
• No one likes this equipment. 
• The brown equipment does not comple­
ment this office. 
• The letters on the screen are too small. 
• I like blue, not green, lettering displays. 

If a vendor or those evaluating such 
equipment do not have valid answers to such 
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anticipated questions, a. lot of people are 
going to think the practical side of operating 
this system is being ignored. There will be 
enough suspicion without fueling the fires of 
mistrust. 

No. 10-Tunnel Vision Isn't Bad 

While eight stations can run 
On this system so new, 
If you're new at this game, 
Just start with a few. 

The visibility of wp and its future 
development make the taking on of more than 
a rudimentary system a strong temptation. 
Based on the Nothing for Free Syndrome, just 
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getting the system installed and documented, 
the training completed, and the system oper­
ating in a controlled environment should be 
the prime objective. In brief, keep these 
things in mind: 

The system eventually involves per­
sonnel at all levels . Treat it like another modi­
fication of established work patterns, and 
expect a certain amount of resentment, confu­
sion, resistance, or-at least-a little unex­
pected excitement. Remember , it's the 
operators who are going to make this system 
work. 

Getting too many people involved at 
too early a stage can be counterproductive. It 
does no good to have some initial team mem­
bers getting excited about various pieces of 
equipment that cannot meet short-term and 
probable long-term objectives. Get key oper­
ating personnel involved when the selection 
has been narrowed down to a final set of 
candidates. 

Wp can ultimately have impacts on 
organizations of any size. 

Buying another relatively inexpen­
sive software package diskette is easy. Trying 
to develop cost-effective uses may take an 
inordinate amount of time or detract from 
more appropriate efforts. It's best to keep in 
mind that some software comes in small dis­
kettes but has big icebergs. Be on the lookout 
for tinkering. 

Word processing may not be appro­
priate for your company. It is not the univer­
sal solution to all of mankind's information 
problems. 

Keep your first objectives controlled, 
disciplined and achievable. Success breeds 
confidence and, it is hoped, more success. 

Finally, all these observations tell you 
that wp takes a lot of planning. Like anything 
else, you can only spend so much time mak­
ing sure nothing "slips through the cracks" 
and there are no "big surprises. " Unlike dp, 
major errors cannot be hidden behind closed 
departmental doors and glossed over in the 
monthly highlights. This visibility of both 
success or failure can slow down implemen­
tation to a less than practical pace. Be reason­
able in your expectations and prepare the user 
for the events that usually follow any system 
start-up. Successful word processing gives 
the user a tool that most people can't figure 
how they lived without (remember when I 

. there weren't photocopiers?). § 
Now, if you'll only sign on the dotted i 

line. . . . * ~ 
------------------------------~ 
Bruce Huffine is associate director, 
information services, for Charles of the 
Ritz, Ltd., New York City. He 
specializes in manufacturing planning 
and information systems, and is a 
graduate of the University of Southern 
California. 
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Why the new FPS-1S4 Attached Processor 
creat~s'such interest 

THE FPS-164 IS AN AFFORDABLE ALTERNATIVE TO 
SUPERCOMPUTERS ... from the company that has 
revolutionized cost-effective scientific computing 
• The FPS-164 is a logical next step based on the proven 
performance of the established line of FPS Array Proces­
sors. The FPS-164 costs just a fraction of what you must 
otherwise spend for comparable computing power, yet it 
offers these "big machine" features: 

EXTENDED PRECISION • 64-bit floating-pointarith­
metic provides greater than 15-decimal digit accuracy. 

LARGE MEMORY • Main memory is expandable to 
1. 5-million 64-bit words (12 megabytes) for programs and 
data. Address Space is 16-million words (128-
megabytes), allowing for further expansion as denser 
memory becomes available. 

HIGH SPEED • 12 million floating-point operations per 
second concurrent with 6-million integer operations per 
second. Advanced array processor architecture with 
parallel 64-bit memories, multiple 64-bit data paths, and 
64-bit arithmetic elements provides up to 60-million uper­
ations per second. 

EASY TO USE • Full complement of programming and 
development software ... ANSI-77 FORTRAN compiler ... 
extensive math and application library ... plus conventional 
support software. 
FPS Sales and Service Worldwide: Boston, Calgary, Chicago, Denver, Houston, Los 
Angeles, New Orleans, New York, Orlando, Ottawa, Philadelphia, Portland, San Fran­
cisco, Seattle, Stratford, Toronto, and Washington, D.C. International Offices: Australia 
and New Zeala'nd (Sydney 0 Techway P/L), France (Paris), Germany (Frankfurt and 
Munich), India (Bombay· Hinditron Computers P/L), Israel (Tel Aviv 0 Eastronix), Japan 
(Osaka, Nagoya, and Tokyo oHakuto Co., Ltd.), Mexico (Mexico City oEquipos y Sistemas 
de Mexico, S.A.), Switzerland (Geneva), and United Ki~gdom (Bracknell Berks). 

And there's more. The FPS-164 features a vectored inter­
rupt tltructure, privileged instructions, and base and limit 
registers for multi-user protection. Since it is built on the 
dependable, proven design concepts that have made FPS 
the world leader in array processors, it offers a new 
standard for performance and reliability. In fact, FPS has 
now placed more than 1,500 38-bit array processors ih 
applications from image processing to simUlation, speech 
processing to seismic data reduction. 

The FPS-164 is particularly well suited for solving large­
scale scientific and engineering problems such as global 
weather modeling, structural .analysis, multi-dimensional 
image processing, seismic data reduction using wave 
equation models, oil reservoir simUlation, quantum chem-

. ical calculations, nuclear codes, and computer-aided 
design and analysis. 

To learn more about what the FPS-164 can do for you, 
contact our sales office nearest you, or Carl Haberland, 
FPS-164 Product Manager, (503) 641-3151. 

See FPS Array Processors in operation at the N.C.C.lsland Booth 621 May4-7. 
McCormick Place, Chicago, Illinois. 

IF ~ 51 FLOATINGPOINT r SYSTEMS,' INC. 
. .. the world leader in array processors 

CALL TOLL FREE (800) 547-1445 
Ex. 4999. P.O. Box 23489 (8 500), 
Portland, OR 97223 (503) 641-3151, 
TLX: '360470 FLOATPOIN BEAV 

Circle 111 for more information. Circle 112 for contact by FPS. 
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Integrated directory 
Full DOS/OS Compatibility Y' 

High level procedural: language "'" 
Conversational debugging "'" 
Runs under CICS or ENVIRON/1 "'" 
Menu driven -"'" 
Online documentation "'" . 
Oriented to both DP and end users "'" 
Dynamic file generation "'" 
Logical view access to files "'" 

Concom introduces 
Series 80 MANT~S. 
Series 80 MANTIS is the first 
application development system 
that dramatically increases 
programmer productivity by 
eliminating all batch steps in 
on-line systems implementation. 

With MANTIS, the programmer 
uses an efficient high level 
command language to develop, 
test, document, and execute the 
entire application interactively­
all in one sitting. As a result, 
programs typically requiring 
80 hours in batch or 24 hours 
with DMS can be developed in 
only five hours using MANTIS. 

Running under Series 80 
ENVIRON/1 ® or CICS, 
Series 80 MANTIS 
reduces development time for 
both standard and data base 
applications. And its ease of use 
means programmer productivity 
will begin to increase within 
hours after installation. 
In addition, many applications 
can be developed directly 
by the end-user. 

Tested and proven in leading 
data processing organizations, 
MANTIS is an integral 
component of Cincom's 
Series 80, the industry's 
only fully integrated data basel 
data communications system. 

No other system measures up 
to Series 80 MANTIS. For a 
demonstration at your site or 
at a Cincom Service Center, 
contact our Marketing 
Services Department. 

User Information Hotline: 
800-543-3010 
In Ohio: 513-661-6000. 

® 

Cincom Systems, Inc. 
2300 Montana Avenue 
Cincinnati, Ohio 45211 
CIRCLE 34 ON READER CARD 
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A comparative analysis of currently available data dictionary packages. 

by Robert M. Curtice 
and E. Martin Dieckmann 

Recently, there has been a significant ,in­
crease in the use of data dictionary systems 
(DDS). These systems are becoming more 
complex and comprehensive in their updating 
imd reporting capabilities, in the scope of the 
data and dp environment which they de-

. scribe, in their extensibility for user-defined 
descriptions, and in the inte'rfaces between 
the dictionaries and other software compo­
nents. The general trend is toward a more ac-· 
tive DDS, i.e., one that both describes and con­
trols relevant system design, development, 
implementation, and operation activities. 

This survey covers the primary 
functions of current data dictionaries for com­
mercially available systems. Each of these 
systems runs on IBM 360/370, 43XX, and 
30XX computers under most operating sys­
tems. Those that are database management 
system (DBMS) implementations, (seven of 
the nine surveyed), inherit all the characteris­
tics of a DBMS application, including security, 
report/query capabilities, application pro­
gram dictionary access, and applicable utili­
ties. 

Eight of the nine dictionaries include 
standard relationships between entity types, 
such as data elements appearing on records, 
data elements in transactions/reports/pro­
grams/modules, and so forth. Several sys-

A SURVEY 
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DICTIONARIES 
tems allow the user to define his own entity 
relationships, and in one (DATACOMlDD), the 
user defines. all the relationships. 

All nine data dictionaries have a stan­
dard set of entity detail reports and relation­
ship reports. An example of a relationship 
report is a "where used" list which identifies 
the transactions/reports/programs/modules in 
which a data element is used, or a list of 
which users receive a particular report. In 
addition to the standard reports, certain sys­
tems have special reports, such as a missing 
information report or a redundant information 
report. 

The functions listed in the charts are 
as follows: 

Entity Types. The fundamental object 
types directly describable to the dictionary. 

Entity Characteristics. Descriptive' 
properties of the entity types which the DDS 

records. 
Inputs. The various ways in which the 

DDS may initially be populated and the ways 
in which it is updated. Along with the inter­
faces mentioned below, this is the primary 
function that gives the DDS its sytem control 
capabilities. 

Interfaces. These include database 
definition, control block and source program 
data definition generation capabilities, and 
interfaces with preprocessors and TP moni­
tors. Interfaces with automated software 
development and database design aids are 
becoming more available, but are not specifi-

cally called out on the charts because they 
most often involve use of the dictionary and 
are not strictly speaking part of it. 

Special Features and Number of In­
stallations. Special features include data 
transfer utilities, user exit facilities, automat­
ic prefix generation for data elements, and 
any other unique characteristics not covered 
in the above four categories. 

The Interface diagrams on the charts 
depict the data flow and control among the 
various dictionary-related systems which are 
to be found in a typical dictionary environ­
ment. Primarily, the data definition genera­
tion and dictionary input features are shown 
on these diagrams. 

The authors have made a full data 
dictionary wall chart available; for 
further information, contact them at 
A.D. Little, Inc., Cambridge, Mass. 

Robert M. Curtice heads up the data 
management unit of A.D. Little, Inc., 
Cambridge, Mass. His consulting 
activities involve all aspects of 
database management, including 
software selection, implementation, and 
standards and procedures. 

E.M. Dieckmann is a consultant with 
A.D. Little, Inc., specializing in 
database management and data 
dictionary systems. 
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ADABAS DATA DICTIONARY 
Software A.G. of North America, Inc. 

ENTITY TYPES 

Fields, relationships, 
files, databases, field 
verification procedures, 
owners/users, programs, 
modules, systems, 
reports, response codes, 
user views 

ENTITY 
CHARACTERISTICS 

Names are 3-32 
character identifiers 

Comments are 30 
characters per line, 
arbitrary number of lines 

Picture, 99 synonyms, 
range, edit mask, 
redefines capability, 
multiple output pictures 
for fields 

Type of file to support 
user views and standard 
(master) files 

200 descriptors per 
ADABAS file 

INPUTS 

Fixed format card input 
transactions 

Existing ADABAS 
database description 
input capability 

Pull forward facility from 
standard file element 
definitions 

Automatic ripple facility 
for changes to data 
elements in multiple file 
types 

Initial load utility 
available 

Associator (for 
descriptors) created 
automatically at file load 
time 

DATA DICTIONARY SURVEY 

INTERFACES 

ADABAS is the only 
DBMS interface 

ADABAS file definitions 
generated 

COBOL data division 
statements generated 
with optional prefixes 

Data definition modules 
for ADASCRIPT +, 
ADACOM, and 
NATURAL generated 

Supplies data for 
ADAMINT preprocessor 

SPECIAL FEATURES 
AND NUMBER OF 
INSTALLATIONS 

600 installations 

()~------------------------------________________________________________________________________ -J 
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DATA CATALOGUE 2 
Synergetics Corp. 

ENTITY TYPES 

Data elements, groups, 
records/segments, files, 
sets, databases/ 
schemas, areas, sets, 
subschemas, DMCL, 
modules/programs, 
forms/transactions, 
reports/screens, 
-systems, users, manual 
tasks, external resource, 
DBMS specific entities, 
user-defined entities 
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ENTITY 
CHARACTERISTICS 

Apply to all entities: 

Control (status, alias, 
user responsible ... ) 

Classification (keywords 
... ) 
Description (9999 lines 
of 67 characters) 

Name (catalogue, 
COBOL ... ): name plus 
status define unique 
entity occurrences 

Data changed 

Number of times 
changed 

Version number 

User-defined 
characteristics 

Apply to elements only: 

Valid values 

Attributes (picture, 
range, redefines ... ) 

Test values 

INPUTS 

On-line and batch free­
form keyword update, 
and batch fixed format 
update 

"Add same as" entity 
feature 

Rename allows retention 
of original entity 

On-line system prompts 
for missing data 

Formatted screens 
provided for CICS 

Data definition extracts 
from COBOL 

Entity "clones" which 
produce new entity 
occurrences of a 
different entity type 

Unknown entity types 
supported 

Dummy members for as 
yet unentered lower 
level entities produced 
automatically 

INTERFACES 

DOL and control block 
statement data sets 
generated for IMS, DU1-
DOSIVS, TOTAL, 
ADABAS, IDMS,* DMS-
1100, I-D-S/II,* S2000,* 
Mark IV 

Data definition statement 
data sets generated for 
COBOL, PU1, 
assembler 

Run-time call interface 

Batch file interface 

* Spring 1981 

SPECIAL FEATURES 
AND NUMBER OF 
INSTALLATIONS 

Automatic cross­
reference renaming 
feature 

Multiple dictionary data 
transfer feature 

Test data generation 

Screen layouts pro­
vided* 

*Spring 1981 

150 installations 

75 non-DBMS users 



:ookAt.These ExdtingFeatures! 
i~-key alphanutl1erickeyboard. 
3igLCD display thatscroIIsleft and 
ightfor program line :el1tiy anded.: .' 
ting,' and steps up arief down for 
)rogram. listing. Programmablem 
in enhanced;easy~to~leain BASIC 
anguage~ Built-in arithmetic func- . 
ions including trig and inverse. trig 
,with readout in degrees, radians. 
)rgradians) log, exponeI1t, square 
'oat, at'lgular conversions, integers 
rnd absolute values: Accuracy is'to' 
LO digits and it can handle 2:-digit 

, "' .. ,', " ."'.'-', -.- , 

, Avciilable Now! ·Exclusively at Our 
. 6000Radi6Shackstores, ,dealers 

and Computer. Cente~s.:. Coinplet~' , 
: with carry case, manual, batteries' . 
for amy $249. Optional Cassette 
. Interface, $49, Minisette:-9 
Recorder" .$79.95. Huiry,because 
everyone will want this sensational 
new computed: 

The biggest name in litde computers@ 
~RCLE1160NREADERCARD 

NotQing E.Jse You Can Put In 
. Your Pocket Can Do All This! 

10 Print "SHELL METZNER SORT": FOR X=' 1 T0100: 
PAUSE "DATA ITEM #',';X:INPUT A(X +100): IFA(X+100· 

''-',)<0 GOTO 25., ,,' '. ~' , ' 
20 NEXTX,' ' 
25 M :; X...: 1 
30 M= INT(M/2): IF M=0 GOT0107 
40 J= 1: K "" X - M -1 ,'.' . 
501 =J: '",' 
60 BEEPtL '=.I+M: IF (A(I+100)<= A(L +1(0)) 

GOT0100 " "," 
• 70T= A(I+ 1(0): A(I+ 1(0) =A(L+ 1(0): 

A(L + 1(0)=T:I= 1 -M: IFI<1 GOTO 100 
90 GOT060 ' 

100 J =J+1: IFJ>K GOTD 30 
105,GOT050 
107 BEEP 5: INPUT "PRESS ENTER FOR LIST"; A 
110JDRI =1TOX"':.1:J =: 1'+ 100:PAUSE"DATAITEM#"; 

USING "####"; I; ":'; A(J): NEXT I '. , 

fSendMe YourFREE --­
'"",TRS-80 Computer Cata/og~ 

" 'I Radio Shack, Dept. 81:-A-109 
1300 One Tandy Center I Fort Worth, Texas 76102 

I =NA=ME~-------------------

:r= 
I '=FIR=M----~----------------
I STREET 

I ~Cl~=-~--~~----~S=~=TE-----

ZIP PHONE 

'Retail prices may vary from store to store. Optional Cassette 
Interface. $49. Minisette-9 Cassette Recorder. $79,95. 







DATA DICTIONARY SURVEY 

DATACOM/DO 
Applied Data Research SPECIAL FEATURES 

ENTITY AND NUMBER OF 
ENTITY TYPES CHARACTERISTICS INPUTS INTERFACES INSTALLATIONS 

Databases, areas, files, Names are 15 character Fixed format batch or COBOL, PU1, data IJser ability to create 
user views, records, identifiers together with on-line transactions for definition data sets unlimited entity 
keys, fields, field groups, unlimited versions all updating generated relationships 
systems, programs, 
modules, authorizations, Unlimited text Menu'driven update DATADICTIONARY User-defined exists 
people, reports, jobs, descriptions transactions provided controls LIBRARIAN 
steps, IMS structure source program updates Dictionary automatically 
entities, user-defined Passwords and three "Create same as" records new entity-type 
entities statuses for all entities feature Preprocessor links user information in itself 

views to application 
Date and time of original COBOL source programs Global status change 
entry and of last change language and COPYLIB capability . I 

for all entities data definition extracts COBOL, PLl1, BAL, I 

I 

DATAREPORTER 70 installations 
Keyword descriptors and COPYDD LlBR~RIAN copybooks generated 
up to 15 aliases for each preprocessor statement 
entity type updates dictionary DATACOM/DB definition 

program data definition and IMS structure 
User-defined entity relationships defi~itions generated 
characteristics 

Inputs from existing 
Picture, range, alternate data-base definitions 
picture, initial value for 
data elements 
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"Here are four reasons why we 
switched to NCR," says Dale A. Dooley 

of the Iowa Transfer System. 
DOOLEY: 
The Iowa Transfer System 
is the first electr9nic funds 
transfer system to operate 
statewide. Over 85 per­
cent of the commercial 
banks in Iowa are support­
ing members. We recently 
installed an NCR 8450 as 
the central element - the 
switch - in ou r network. 

NCR's SCHULTE: 
It's the element that 
makes the remote connec­
tions, so that every termi­
nal has access to every 
bank on the network. All 
across the state of Iowa. 

DOOLEY: 

NCR representatives have 
parallel specialties so they 
can be more responsive to 
the problems peculiar to 
their industries. It's a 
concept that is working 
well for us. 

DOOLEY: 
The third reason is soft­
ware. Only NCR could pro­
vide the switch software 
we needed when we had to 
have it. . 

NCR's SCHULTE: 
Not only did we meet the 
deadline, but the transition 
to our system was very 
smooth. 

DOOLEY: 
Our first reason for going 
to NCR is monetary. With 
NCR, our costs are sub­
stantially lower than under 
our previous arrangement. 

Dale A. Dooley (left) is executive director of Iowa Transfer System, 
Inc., in Des Moines. Jim Schulte is NCR district manager. 

Finally, our decision was 
influenced by the depend­
able performance of the 
other NCR systems 
within the network. And we 
have had the same experi­NCR's SCHULTE: 

And at least a bit lower than the other alternatives you 
explored. 

DOOLEY: 
Then there is the support we received from NCR and 
from you, Jim. And NCR's known commitment to EFT. 

NCR's SCHULTE: 
NCR representatives are specialized. All the people in 
my group work exclusively with financial institutions. 
So we are in tune with current financial trends. Other 

ence with this system. Our uptime level has been very 
high - a critical consideration when you're talking 
about a network switch. 

Inthe NCR office nearest you, there is an account 
manager like Jim Schulte who specializes in your 
industry and knows NCR systems. Learn how an NCR 
system CCin help you. Phone him at the local office. Or 
write to EDP Systems. NCR Corporation, Box 606, 
Dayton, Ohio 45401. 

Complete Computer Systems . 

See the NCR Exhibit 
at Interface '81 Booth 550 
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DATAMANAGER 
MSP,lne. 

ENTITY TYPES 

Systems, programs, 
modules, files, groups, 
data items, DBMS 
definition entities, user­
defined entities 

144 DATAMATION 

ENTITY 
CHARACTERISTICS 

Names are 32 character 
unique identifiers 
together with status (up 
to 255 statuses) 

Descriptions are 65,000 
lines 

16 aliases and 15 
versions for all entities 

INPUTS 

On-line and batch free­
form keyword based 
command language 

Set default value feature 

Dummy members for as 
yet unentered lower 
level entities 
automatically produced 

User/owner responsible Data definition extracts 
for from COBOL, PLJ1 

Unlimited keyword 
descriptors 

Level, picture, range, 
alignment, initial value 
for elements 

User-defined 
characteristics· 

• Release 4.0 

INTERFACES 

DOL and control block 
statement data sets 
generated for ADABAS, 
IDMS, IMS, DLJ1-DOS/ 
VS, Mark IV, S2000, 
TOTAL 

Data definition data sets 
generated ·for COBOL, 
PLJ1, BAL, and MARK IV 

Run time call interface 

Batch file interface 

SPECIAL FEATURES 
AND NUMBER OF 
INSTALLATIONS 

User exit facility 

Screen layouts under 
IMS/DC, CICS 

User-defined syntax 
allows choice of three 
additional d.ictionary 
structures 

Utilities copy data 
between physically 
separate dictionaries 

500 installations 



Megatek's' new Whiztard 6250 raster 
system makes advanced computer 
graphics more econofTlical than ever. 

And our new'system introduces you 
to low-cost, FORTRAN-based WAND 
software. 

... for an added dimension in 
process contro!..,. 

You can define your image in a ' 
4096 x 4096 virtual space, with 
up to eight colors. 

The Whizzard 6250 harnesses the 
power of Megatek technology for your 
business applications. .. . 

. .. and wherever a 'visual pres'enta-" 
tior:l makes data easier to understand. 

Real-time ' '. . youto~pan 
throughout this space, then zoom . 
in. with trLiescaling for added detail. 

... for new flexibility in architeCture 
an.d draf~ing· .. " 

So imagine yourself at theWhizzard 
6250 keyboard. Computer creativity 
has never be~n so affordable. 

Imagine ... a,lI this· .. t.echnology'~fo,r .far'less 
than you imag ined. 

At Megatek, we strive to set 
the standards for technology in 
computer graphics. Now we've 
set a new standard for value, too. 
Introducing our newWhizzard 
6250 system. 

It gives you graphics power 
you would expect from Megatek. 
For far less than ever before. 
You get the drama of full raster 
color. High resolution. Sophis­
ticated dynamics implemented in 
hardware. Local vector memory. 

Double buffered bit planes. And 
the performance of advanced 
digital vector generation. Plus an 
RS-232 interface, standard. 

The 6250 has its own version 
of easy to use WAN D software. 
It's upward compatible to WAND 
7200, software for our family of· 
advanced systems and terminals. 

l\!t.:8 \l E( 
MEGATEK CORPORATION 
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The new Whizzard 6250 is the 
perfect starter system for end­
users. OEM configurations are 
available too. Imagine all the 
possibilities. Better yet, write for 
all the facts. Megatek Corporation, 
3931 Sorrento Valley Blvd., San 
Diego, CA 92121. 714/455-5590. 
TWX 910-337-1270. Megatek 
I nternationallEu rope 11 
Woudstraat, 4031 JA Ingen, 
The Netherlands. Telephone: 
31 3443-2800. TWX 70619. 



TI Announces I 
a·Growil 

Introducing the new 
DS990 Models 7, 9 & 
29 with fixed and 
removable disk 
storage. 

If you're looking for 
ways to get more out 
of your computer 
systems, Texas 
Instru­
ments 
has got 
some great 
things in 
store for 
you. Introduc­
ing the new 
members 
of our . 
DS990 
family­
DS990 Models 7, 
9 and 29. Powerful computer 
systems that put the bite . on 
disk storage costs. 
New disks for easy 
back-up. 

Flexibility is not forgotten 
at TI. That's why each of these 
new DS990 computer systems 
feature disk storage systems 
with both fixed storage and a 
removable cartridge. Fixed disk 
storage allows easy access to 
day-to-day information, while 
removable cartridge disks let 
users change information when 
needed. The removable car­
tridge disk· also provides users 
with a safe, easy, and inexpen­
sive way to back-up information 
without purchasing· another disk 
drive or magnetic tape drive. 

Both the DS990 Models 7 

and 9 combine 
these disks with the 

power and field-proven reli-
ability of TI's 990/10 CPU. The 

DS990 . Model 7 provides 16 
fixed and 16 remova ble meg­
abytes of disk storage. For 
greater storage capacity, the 
DS990 Model 9 includes a 
disk drive with 96 meg­
abytes of storage -16 
removable and 80 
fixed. Should you 
need it, . a second 
identical disk can 
be added to either 
system on the same 
controller for add­
itional storage. 

The 
DS990 Model 
29 features a new, 
low-profile,60-inch 
cabinet and offers the 
processing power 
of TI's 990/12 CPU 
- the strongest 
central processing 

unit ever developed for a DS99C 
computer system. With one diSH 
drive, the Model 29 provides 9E 
megabytes of storage - 16 
removable and 80 fixed. And you 
can double your capacity by 
adding a second drive on thE 
same controller. 
New members of a 
proven family. 

The DS990 Models 7, 9 and 
29 fit right into the DS990 com­
puter family. So you can upgrade 
your system at any time with a 
minimum of cost and effort, 
they're upward-compatible with 
the other members of the DS990 
family- from the microcompu t­
er -based Modell to the highly­
advanced Model 30. 
With proven 
software. 

As members of TI's versa­
tile DS990 family, the new 
Models 7, 9 and 29 are available 
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(tra Storage for 
, Family.. ... . 
,t 
hth proven software, including 
COBOL, BASIC, FORTRAN, 
'~PG II and Pascal. They also 
lave valuable time-saving 
loftware utilities, including a 
~owerful data base management 
~ystem with query and report­
';eneration facilities as well as 
rIFORM, TI's uniquely efficient 
kreen-formatting language. 
liVard processing software is also 
LOW available to let these sys­
I.ems penonn a wide variety of 
')ffice-oriented tasks. 
: With our communications 
ioftware and hardware, these 
:lew systems will easily fit into 
TOur existing distributed pro­
':essing environment. IBM 
~780/2780 batch communica­
:ions as well as 3270 interactive 
:ommunications let our systems 
;,alk to other ?ystems whenever 
nfonnation needs to be shared. 
;Worldwide service 
and support. 
I Every member of our 
DS990 family is . backed by an 
I • • •• 

~xtensive serVIce organIzatIOn 
Inith field locations worldwide. 

I.;;,"! I ·s~,,, •.. 

:~ t· ,~~~~,~~ 
'\~ ":!-- ." ":'~'-'~:':::":""""~~'~~1. 

Our customer representatives 
are skilled professionals with 
technical educations, fonnal TI 
equipI?ent training, and in-field 
expenence. 

As a TI customer, you can 
take advantage of a wide variety 
of service and maintenance 
plans so you can pick the plan 
that meets your business 
needs. 

By dialing our Customer 
Support Line, for example, you 
can talk directly with a selected 
staff of senior engineers and pro­
grammers at our co'mputer 
headquarters in Austin, Texas. 
So your questions can be 
answered quickly and directly. 

Also among our varied ser­
vices are fully staffed Education 

and Development Centers in 
Austin and Chicago, which pro­

vide a wide variety of classes on 
the use of TI computer hard­
ware and software. We even 

offer special classes 
designed- for the needs of our 
OEMs. . 

For more information about 
our new DS990 Models 7, 9 and 
29, contact the TI sales office 
nearest you, or write Texas 
Instruments Incorporated, 
P.O. Box 1444, MIS 7884,Hous­
ton, Texas 77001. In Europe, 
write Texas Instruments 
Incorporated, MIS 74, B.P. 
5, Villenueve-Loubet, 06270, 
France. In Asia· Pacific, write 
Texas Instruments Asia Ltd., 
990 Bendeemer Road, Singa-
pore, 1233. . 

For fastest response, call 
our inquiry response center at 
1-800-257-7850 (in 
New Jersey, call 
1-800-322-8650). 
Please refer to code 
#100:-F. 

Copyright © 1981, Texas Instru~ents Incorporated. 

~ put computing within everyone's reach. 

TEXAS INSTRUMENTS 
INCORPORATED 
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With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need ... until now. 
The OS180 matrix printer provides the total package of perfor­
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the OS180 is a real work­
horse designed to handle your most demanding printer require­
ments. And pricing on the OS180 is hundreds of dollars below 
competitive units. 
High Speed Printing - Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 I pm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention - a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
OS180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 

CIRCLE 63 

and many other features may be programmed and stored from the 
keypad.when your system is powered down, the format is retained 
in memory. The OS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc .... it's all stored in the memory. If you need to recon­
figure for another application, simply load a new format into the 
memor~ . 
Communications Versatility - The OS 180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1 K buffer and X-on, X-off hand­
shaking ensure optimum throughput. 
Forms Handling Flexibility - Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the OS 180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 
If you would like more information on how the OS180's low-cost 
total printer package can fill your application, give us a call at 
Oatasouth. The OS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 

~~\tcaJ®@(ill11[fu 
c<O>mrtl~{U)tterr COrfPClTs1tOOfrn 

4740 Dwight Evans Road. Charlotte, North Carolina 28210. 704/523-8500 



IDMS IDD 
Cullinane Database Systems, Inc. 

ENTITY 
ENTITY TYPES CHARACTERISTICS 

Data elements, records, 
files, schemas. t 
subschemas. t, areas. t 
sets.t DMCL,t systems, 
subsystems, programs, 
modules, entry pOints, 
users, tasks, reports, 
transactions, screens, 
logical-terminal, 
physical-terminal, lines, 
maps, messages, 
destinations, queues, 
classes,· attributes· 

• Allows user-defined 
entities 

t These entity types are 
in the dictionary via 
DOL, not DDDL; 
included in reports 
and may be deleted, 
but no other dictionary 
features 

Names are 1-32 
character identifiers 
together with version 
number (default to 
highest version number) 

40 char. descriptions 

Unlimited length 
definitions/comments 

Unlimited keyword 
. descriptors (40 
characters each) 

Prepared/revised by 
name 

User name and 
responsibility for (create, 
modify, delete) 

Synonyms for data 
elements, records, files 

User-defined 
characteristics and 
,values using class and 
attribute entities 

Range, initial value, 
redefines, picture and 
alternates for elements 

INPUTS 

Free format Dictionary 
Data Definition 
Language (DDDL) using 
keywords: ADD, 
MODIFY. DELETE, 
EDIT (for text definitions/ 
comments) commands 

User-defined syntax 
feature available 

Set Globa/s (default) 
feature for repetitious 
values 

"Create same as" 
feature 

COBOL, Pl/1, RPG and 
BAL precompilers 
register program 
database usage into 
dictionary 

Data definition extracts 
from COBOL, Pl/1 
source and COPYLlBs 

Schema and subschema 
compiles update 
dictionary 

DATA DICTIONARY SURVEY 

INTERFACES 

IDMS is the only DBMS 
interface 

Precompiler statements 
copy subschemas, 
control blocks, non­
IDMS data definitions, 
and procedures from 
dictionary into COBOL, 
Pl/1, RPG, and BAL 
programs 

Interface with IDMS-DC 
at SYSGEN 

Interface with OLQ' (run 
time) and CULPRIT 

Schema and subschema 
compilers derive some 
input from dictionary 

SPECIAL FEATURES 
AND NUMBER OF 
INSTALLATIONS 

Prefixes automatically 
generated for elements 
of a record type 

200 installations 

MARCH 1981149 



DATA DICTIONARY SURVEY 

IMS DB/DC 
Internatonal Business Machines Corp. 

ENTITY 
ENTITY TYPES CHARACTERISTICS 

Systems, programs, 
jobs, modules, dictionary 
users, transactions, 
databases (physical and 
logical), segments, 
elements, PCBs, PSBs, 
plus user-defined 
entities and attributes 

150 DATAMATION 

Names are up to 31 
character identifiers plus 
status, subject, and 
occurrence (synonyms) 
qualifiers 

Status can be 
production or 29 levels 
of test 

Aliases for all entity 
types 

Up to 999 lines of 40 
character descriptions 
per entity 

Up to five sets of 999 
lines of 80 characters of 
free text per entity 

User defined attributes 
can apply to any entity 

Picture and initial value 
for elements 

INPUTS 

Batch forms or keyword 
command language 

On-line update via on­
line commands or 
interactive display forms 
facility with IMS DC or 
CICS 

Data definition extracts 
from COBOL or PU1 
copy libraries 

Loads from existing 
DBD and PSB libraries 

"Copy same as" entities 

Input from database 
design aid 

INTERFACES 

DU1 only DBMS 
interface 

Generates the following: 

DU1 DBDs and PSBs 

GISNS DOTs 

Stage 1 SYSGEN inputs 

COBOL, PU1, BAL data 
definitions 

SPECIAL FEATURES 
AND NUMBER OF 
INSTALLATIONS 
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DATA DICTIONARY SURVEY 

8200 100 
Intel Systems Corp. 

SPECIAL FEATURES 
ENTITY AND NUMBER OF 

ENTITY TYPES CHARACTERISTICS INPUTS INTERFACES· INSTALLATIONS 

Data elements, records, Names are up to 250 Dictionary Data S2K is the only DBMS Interface between 
files, databases character identifiers Definition Language interface multiple copies of the 
(schemas), subschemas, (DDDL) using keywords dictionary available 
users, programs! Comments are arbitrary GENERATE COBOL 
modules, systems! length Extensive update command generates 32 installations 
applications, work units, transactions provided data description, 
work structures, work Source, user and owner subschema, and control 
areas, user-defined for all entities "Create same as" block copybooks from 
entity types feature dictionary for loading 

Version number, status, into COPYLIB. 
and dates for all entities S2K LOAD utility for 

initial dictionary load GENERATE SCHEMA 
Keywords and generates database 
synonyms for all entities Collection processors definition 

read COBOL programs, 
Range, initial value, copybooks and DML Preprocessor 
picture, alternate picture database definitions and $COPY command 
for elements produce DDDL copies from COPYLIB 

into COBOL programs 
User-defined On-line update also thru with recursive copy 
characteristics QUEST or QUBE or feature 

PLEX transactions 

152DATAMATION 



MRP.SoftWare 
Evaluations for 
. Minicomputers 

Manufacturing. Software Systems, founded by Oliver Wight 
and' Darryl Landvater, now offers professional evaluations of MRP software ' 

packages for many popular minicomputers. 

Evaluations help save time 
and money, prevent costly 
mistakes. 

Clear,'in-depth,. point by pOint 
descriptions of required system 
functions include MRP, Master Pro­
ductionScheduling, Shop Floor ' 
Control,Gapacity Requirements . 
Planning, and f>urchasing. The 
Evaluations are intelligent afterna~. 
tives to wading through confusing' 
terminology and volumes Of vendor .. , ........ . 
documentation. .' /.0'. 

Objective Evaluations based. on 
what works in manufacturing~ 

No theory orspeculation about 
what might work, these Evaluations,. 
are based onyearsotexperience . 
working with successful. ClassA. 
MRP users. . . 

Evaluations for', POPUlar· •.• ·••· •..•... :.· •. ·• .•.•• ·.·.' •• ·•· •.. · ••.•..•.•••••...••.•••...••.••..••. ' •.•.•.••....••.•..•.• ' .. ·•· .•. ·,.· ••• ··.·~/ •.• ••· .• · .•• ·.:· ......... ·•·•· •. · •• i .. : 
minicomputer .. p~C:ka~~s ••.•.•••.•....•... : ••..••.••...•.•...•• ' •••.•.• : ••••. : ••••.•.......•.•.• ' .•.••. : •• ••· .•.• · •.• · •• : ••• · •••.•••.• · •. i,···· ••. · .. ·.·.·.··.·.'i 

The.Jistof .. E:ValuationSir1Cludes,p~ckClge~forIBM>::"· ••• ,.··•·· •• ··ii:\)·.··· 
System/3 ,System, 34,Syst~m38~ f-f~~Jett-f>ackar(j ~OOO, LJOiVClc9Q; ..i . 

HoneyweIJ62/64, Data.GeneraIEclipse,ICL; DEQ.PDR~tl~and.others .. 

MSS;s·lfl~kling·~6~~.~tt~;~~~6Iib~lpr~~;e~~~fi~~I~~~&tiri~~~k;o(0gr~· 
. informationang acornpf~t~ list of Evaluqtions, write. U$O(C,CiIl (BO?) 878;;;§254:> ... 

CIRCLE 132 ON READER CARD' 





--~-~--- ----, ---_._---------------•. _ ....... " ...... ,."."".'" ... ,.,.,."".'., ". 



DATA DICTIONARY SURVEY 

TOTAL DATA DICTIONARY 
CINCOM Systems, Inc. 

ENTITY TYPES 

Data elements, files, 
reports, transactions, 
programs, systems, 
databases, users, 
source documents 

156 DATAMATION 

ENTITY 
CHARACTERISTICS 

Eight-character entity 
name identifiers 

25-character entity 
descriptions 

Multiple versions 
supported 

Alias data element 
names supported 

INPUTS INTERFACES 

Formatted input for initial TOTAL is the only 
load facility DBMS interface 

DOL scan utility for DOL Generator Facility 
conversion of DOL 
statements 

COBOL source program 
scan utility to load 
relationships between 
data elements and 
programs 

Socrates label dictionary 
conversion facility 

Free-form keyword 
parameter ADD, CHG, 
DEL input 

Establish and use 
default values for 
attribute feature 

SPECIAL FEATURES 
AND NUMBER OF 
INSTALLATIONS 

Two data element entity 
types with a conversion 
utility to establish other 
entity occurrence and 
relationship between 
occurrences 



D.P. Documents ... 
organize and control them in any environment 
with the DOCU-MATE®riling system. 
A single filing method for all 
documentation, records and reports. 
Think about the time and expense involved in 
the creation of data processing docume.ntation, 
records and reports and you'l1 see the impor­
tance of organizing these vital information 
assets so they are r--~~--_~----' 
under the control 
of management. 
Until recently, 
this problem of 
organization was 
compounded by 
the many sizes UL...~""".~IIlI!!!I!a...;..;.:,...:~.:.;....J 

and shapes of documents which created an 
almost impossible filing, retrieval and refer­
encing problem. Now, the DOeU-MATE filing 
system solves the problem by providing a . 
single filing method for all documents regard­
less of their size, shape or location within the 
information network. 

Combine DOCU-MATE filing with 
open office plan. 
If your existing or planned office is designed 
with panel supported work surfaces, a wide . 
range of DOeU-MATE filing components 
designed to coordinate with most popular 
panel systems is available. You can get the 
advantages of functional organization with 
filing capability that enhances the aesthetics 
of your design. 

Combine DOCU-MATE with 
contemporary office furniture. 
DoeU-MATE 
work station 
filing equip­
ment including: 
cabinets, docu­
mentation 
organizers and 
mixed media 
open shelf files L-____ ~.-;.......:_ 

coordinate beautifully with furniture from 
leading manufacturers.· You can plan work 
stations that provide both a modern crisp 
appearance and the functional efficiency of 
organized filing and referencing. 

Build total DOCU-MATE filing 
environments. ,-------.;.-----, 
While you can 
integrate 
DOeU-MATE 
filing into your 
existing office 
plan; you can 
also create total 
DOeU-MATE 
filing environ­
ments. A full 
line of specialized filing work stations, chairs, 
documentation organizers, cabinets and open 
mixed media files lets you plan environments 

that precisely meet the needs of the people 
involved. 
Coordinate work station and 
library filing. 

With the DOeU -MArE center hook filing and 
drop filing principle, you can build a total 
filing network involving group libraries and 
files and central libraries. Every imaginable 
type and size of document can be filed inter­
changeablyat every location. You can even 
intermix sizes and shapes in the same filing 
equipment. And, since DOeU-MATE 
filing is designed for both high density, high 
security filing and high reference filing you 
can plan filing areas to meet the needs of the 
people who must work with them. 

Send for our free 
20 page brochure. 
Circle the readers' 
service number 
or write direct. 
Wright Line Inc., 
16000Id Star Blvd., 
Worcester, MA 01606 



DATA DICTIONARY SURVEY 

UCC TEN 
University Computing Company SPECIAL FEATURES 

ENTITY AND NUMBER OF 
ENTITY TYPES CHARACTERISTICS INPUTS INTERFACES INSTALLATIONS 

All 37 IMS-DU1 entities, Names are eight On-line update using IMS only DBMS Old/new SYSGEN 
including: character identifiers MENU (fill blanks), IMS interface comparison feature 

together with a transaction format 
Databases, segments, sequence number 

Batch update in IMS 
Generates DU1 DB Os Entity definitions without 

fields, programs, PSBs, PCBs, SSAs, relationship definitions 
!'T10dules, applications, Descriptions are transaction format 

MID, MOD, DIF"DOF for design activity 
jobs, PSBs device, line arbitrarily long Fixed format forms and 
group, message transaction routines Generates GISNS Structure transport 
segments, formats, Keyword descriptors are provide updates DOTs utilities proyided 
physical terminal, logical arbitrarily long 

Input edit features terminal, user-defined Generates COBOL, User exits provided 
entity types 255 versions per entity, Automatic keyword PU1, BAL data definition 

each may be' building facility copybooks Prefixes may be 
development or 

Single entry definition 
generated for data 

production Generates Stage I elements in dictionary 
automatically generates SYSGEN inputs 

Picture, alternate related IMS definition Supports field sensitivity 
picture, justification, Create same as feature Generates message 
occurs, aliases for fields format service control 300 installations 

Set default values blocks 
feature 

COBOL, PU1 source Interfaces available to 

data definition extracts MARK IV, RAMIS, ASI-
INQUIRY 

Existing DBDs, PSBs, 
MFS control blocks, Preliminary ADL Support 
STAGE I SYSGEN 

Above generations conversion utility 
provided possible for a given 

version 

158DATAMATION 
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Did OllknOW 
I that our ... .. System . 

communicate with 
yourcomputer?·· 

Want a typing system that "talks 
3780"? No Problem 
Want a typing system that "bilks 
TTY-:-ASCII"? No Problem 
Want a typing system that can 
communicate with your com­
puter today and tomorrow? 
No Problem 

Lanier standalone and Shared 
System typewriters are capable 
of interfacing with your existing 
compute,r. ' , 

Announcing Data 
Commumcations 

. 'Option~ for ',the' 
Lanier No Problem 

,Shared System 

In fact, Lanier's data com­
munications options offer 
interactive or batch communica-

tions through phone lines directly 
to your mainframe computer, 
enabling the manipulation of 
data using standard word proc­
essing functions. 

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

What does this mean to you? 
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 typewriters share 
mathematical calculation abili­
ties, list merging, automatic 
repagination, standard docu­
ment assembly, global search 
and replace, line drawing capa­
bilities, and more. 

Want to type and edit over 
250 different characters on the 
screen? No Problem. Even the 
Greek alphabet and math sym­
bols can be typed and printed 
quickly and easily. 

But what about printing? 
There are several printers and 
over forty type styles to choose 
from. 

And the Shared System has 
remarkable record-keeping 
facilities. You can store over 
30,000 pages. Your typists save 
time by reducing and often elimi­
nating 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. 

Typists' can work indepen­
dently, or they can share the 
burden of larger typing jobs by 
working together to get the jobs 
done on time. 

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 offer 
No Problem blanket protection 
for your equipment and for your 
people. That means service and 
support when you need it. Just 
give us a call. In most cases, we'll 
be there before the day is out. 

Want to know more about our 
family of No Problem typewrit­
ers? Ask for a Shared System 
demonstration and you'll find 
out how it can solve your office 
problems. 

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

(800) 241.1706. 
While a typist types, the Except in Alaska and Hawaii. In Georgia, 

Shared System can simultane- call collect (404) 321-1244. 

ously print, do list merging and ©1981 Lanier Business Products, Inc. 

more. It saves time and money r - - - - - - - - - -l 
by getting your work back faster. Yes. I want to see the La~ier ~o 
You can even share printers. Problem Shared System In actIon. 

Lanier today, -N-am-e-------------

No Problem tomorrow 
If you're considering a typing Title 

system, consider this: The No 
Problem Shared System is the 
only typing system your com­
pany will ever need. 

Start with one or two type­
writer stations and add new 
typewriters or printers as your 
needs increase. 

And whether you choose one 
No Problem typewriter'or a 

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 Dr. NE, Atlanta, GA 30324 

L ___ ' ____ ~~H~.J 

L4IMIER 
Lanier today. No Problem tomorrow. 
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You don't get the lion's share of the 
market tiv pussyfooting around. 

You get it by building the most reliable tape and Should you ever need service, we'll be there fast. 
disc controllers available. Our very first production units. Anywhere in the world. We even fly our own airplane, 
built in 1975 are still going strong. so you won't have to wait. 

Wespercorp controllers work, right from the Wespercorp controllers fit DEC (LSI-II, PDP-II) 
moment they're installed. and Data General (NOVA and Eclipse), and Perkin 

That's because we thoroughly test and document Elmer (Interdata) computers. We can fill orders in 30 
the performance of all of our controllers under actual days ARO. Sometimes even faster. 
operating conditions. before they leave Get the complete story on our entire 
the factory. line. Call or write us today. 

You get it by building one Wespercorp, King of the 
of the best service . Jungle, 14321 Myford Rd., 
organizations in Tustin, CA 92680. 
the business. . Ph. (714) 730-6250. 

VtE~ 
I\jumt)er lin controllers. 



EDITING KEYS: 
For limited editing 

capabilities. Erase to end of 
line or end of page. 

VISUAL ATTRIBUTES: 
Reverse video, reduced 

intensity, and reverse 
video/reduced intensity 

combination. Enhance your 
ability to manage 

data on the CRT screen 
by highlighting key 

elements of the display. 

LOWER (ASE STANDARD: 
A 5 x 9 character 

matrix provides full 2-dot 
descenders. 

GATED EXTENSION PORT: 
Selectively prints data sent 

from the host. 

" 
TELETYPEWRITER KEYBOARD: 

Designed for efficient data 
entry. Numeric Keypad 

with 0-9 numerals. Period. 
Comma. Tab. Minus. 

And return. Plus separate 
cursor keys for single 

stroke. Up/down/left/right. 
And home. 

The new ADM-5 Dumb Terminal® video display Conveniences that make it easy on the operator. 
from Lear Siegler is the latest addition to a great Reduce input errors. And increase all-around 
American tradition. A tradition that has consistently efficiency and throughput. Plus· special added 
delivered data terminals of the highest capabilities for those handy perfor-
caliber. Not the least of which is our THE LI"EST mance extras-without the added 
Dumb Terminal series. And now, Lear ~. price. 
Siegler brings you a totally new ADDITION ~O A The ADM-5 is a great new 
Dumb Terminal with visual attributes • ," general purpose terminal made right 
and limited editing. here in the good old USA. And 

The ADM-5 is human engi- GREI" AMERICAN is designed to suit the majority 
neered to provide all the perfor-~. of applications. And the price 
mance you'd normally expect in a TR"ADITION will suit you too. Only $995. 
conversational terminal. Plus just the • (Quantity 1 ) 
right combination of operator conve- At Lear Siegler, we're keeping alive 
niences and capabilities typically found only ~ . a tradition of excellence. And that's 
in more expensive editing terminals. American as apple pie. 

LEAR SIEGLER. INC 
DATA PRODUCTS DIVISION 

Lear Siegler, Inc.lData Products Division, 714 North Brookhurst Street, Anaheim, CA 92803,800/854-3805. In California 7141774-1010. 
TWX: 910-591-1157. Telex: 65-5444. Regional Sales Offices: San Francisco 408/263-0506· Los Angeles 213/454-9941 . Chicago 312/279-5250 

• Houston 7131780-2585· Philadelphia 215/245-1520· New York 212/594-6762· Boston 617/423-1510 • Washington, DC. 3011459-1826 
• Orlando 305/869-1826 • England (04867) 80666. 

Dumb Terminal<ID is a registered trademark of Lear Siegler, Inc 
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Data Processing Manager's Nightmare: #2 of a series 

The day your computer choked. 
The input was too much to swallow. Bit by 

byte the capacity of your equipment was 
. exhausted and by now, so are you. Maybe it's 
time to replace that computer with a larger 
one ... maybe not. 

We can show you a similar case where, by 
designing a new component, we increased the 
capacity of our client's existing equipment. Or, 
if necessary, we can acquire the new equipment 
you may need under an attractive lease arrange' 
ment and re-:-market your present machines. 

We're F/S Computer Corp., a total asset 
management company. We do more than just 
leasing. Our technical depth and worldwide 
marketing capabilities can maximize your equip, 

ment investment and our parent's massive 
financial resources assure success . 

Currently, we manage over $400 million in 
central processors, related peripherals and 
electronic business equipment. 

So, wake up to F/S Computer. Call Jim 
Hartnett, vice president,general manager, and 
trade your nightmare for a pleasant reality. 

F/S Computer Corp. 
One of the Asset Management companies of FSC Corporation 

I f==~=5 1000 RIDC Plaza, Pittsburgh, PA. 15238 
lEE (800) 243 .. 5046 

_ In Conn. call (203) 226,8544 

CIRCLE 141 ON READER CARD 

FSC Corporation is a publicly owned, diversified enterprise actively engaged in manufacturing and distribution worldwide of equipment and chemical products for 
industry; refining crude oil for jet fuel, naphtha and fuel oils; selling and servicing cost effective electronic telephone systems for business and government; and 
management of over $750 million worth of assets with long term income-producing values including railroad freight cars, aircraft and high technology equipment. 
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SOFTWARE 
STILL A 
SORESPOT 
Applications development is still 
one of the industry's thorniest, 
problems. 
As the demand for information continues to 
skyrocket, the computer industry is increas­
ingly under pressure to come up with new and 
better applications development tools: a 
quantum leap forward in applications devel­
opment its clearly needed. But so far, that 
Herculean jump is still a hop and a skip. 

Applications development remains 
one of the dp industry's thorniest problems>~ 
Since the '50s, when higher level languages 
emerged, there's been only slow, piecemeal 
progress. Some headway has been gained 
through the recognition of the need to struc­
ture a program.' Positive strides have also 

INDUSTRY REPORT 

been made in data base management, on-line 
program development, and program and sys­
tem debugging. 

, : ,~Summing up the small successes to 
date, one software specialist complains, 
, 'We're still hung up on our COBoL-type 
higher level languages. We keep on hacking 
away . at efficiency improvements within 
these languages. As a result, we haven't been 
able to provide professional programming 
people with tools that will significantly in­
crease their productivity, nor have we been 
able to accommodate a wider variety of non­
technical users. " 

Meeting the needs of the novice is the 
ultimate goal of systems researchers and de­
signers. Economic necessity appears to be the 
main force behind this trend-the ever-shrink­
ing programming pool pulling in ever-increas­
ing salaries is the major catalyst. 

The first big advance on the user­
friendly front came with the birth of BASIC. 
But like BASIC, most recent developments are 
aimed at easing the job of the programmer or 
dp expert, and not at helping the non:"dp user. 
When true user-friendly systems become a 
reality, people outside the dp domain will ei­
ther be able to deal with programmers, or be-

come programmers themselves to get their 
jobs·done. 

IBM, as well as a score. of other savvy 
system suppliers, has set its sights on the 
user~friendly target, and has task forces look­
ing into the problem. In the meantime, the 
inighty mainframerhas come up with "appli­
cations enabling" aids-all of which are tai­
lored to specific systems and directed 
primarily at the professional dp user. Some> 
new applications enabling tools will> be un­
veiled by the company before the end of the 
year. These systems, currently available in 
Europe, will be procedural and, in some 
cases, will require APL. 

One key to IBM'S strategy in this area 
lies in packaging. Says an IBM insider: "We 

. keep working toward the packaging of thing~ 
to make them with less options, so there's less 
chance of going wrong. We used to say 

. everything was speed, accuracy, and flexibil­
ity. Now we're saying speed and accuracy 
through rigidity. " . 

IBM'S General Systems Div. is partic­
ularly interested in developing user-friendly 
wares to broaden its first-time user base. In an 
attempt to capture bigger chunks of this unso­
phisticated dp market,. GSD offers products 

~L-__ ~ ______________________________________________________________ ~ ______________________________ ~ 
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such as the Business Report! Application­
Development System (BRADS). Designed to 
run on the 5110 and 5120 desktop computers, 
this system allows users to tailor and specify 
common business applications such as per­
sonnel, inventory and sales analysis. 

Some companies have zeroed in on 
the applications development dilemma from 
an automatic program generation angle. On 
the scene since the '50s, program generators 
haven't achieved much progress in cracking 
the problem. Occupying a low-key position 
in the marketplace, these tools tend to deal 
with a certain class of standardized applica­
tions that are needed on an infrequent basis . 

. Using them to generate arbitrary systems is 
still very difficult, given the current state of 
the art. 

The ultimate system touted in this 
. area is of course the applications generator. 
No one believes, however, that this system 
will answer absolutely every applications 
need. Some industry practitioners feel though 
that applications generators could be a big 
boon if designers build them to certain speci­
fications. The two most important criteria are 
to make sure the documentation for the gener­
ation is automatically produced by the ma­
chine, and to make sure the structure of the 
generated programs is created in a way which 
allows easy modification and extension. 

The consensus among industry ex­
perts is that the day of true and successful 
applications generation is a long way off. 
There has to be a tremendous amount of re­
search, they feel, before such systems be­
come viable. In the interim, a different and 
promising type of research is under way at the 
University of Michigan. 

Headed up by Dr. Daniel Teichroew, 
a professor of industrial and operations engi­
neering, the ISDOS (Information Systems De­
sign & Organization System) project was 
kicked off in 1967. It's sponsored by users 
and manufacturers in the U.S., Europe, and 
Japan. Some of the more heavy-duty backers 
include IBM, AT&T, Univac, Burroughs, and 
NCR. 

The R&D work under the ISDOS project 
is aimed at finding ways to improve the sys­
tem building methods of organizations. To 
achieve this, the researchers have concentrat­
ed on the front-end of the systems life cycle. 
That often overlooked phase, according to 
Teichroew, is where most of the problems 
and potential payoffs lie. 

This front-end focus led to the devel­
opment of the Problem Statement Language/ 
Problem Statement Analyzer (PSUPSA) sys­
tem. PSA is an interactive tool for the systems 
analyst. The data base contains the complete 
description of the desired system from the 
logical side. Now Teichroew's team is work­
ing on giving the software designer the same 
kind of aid that PSA provides the analyst. Ulti-
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DISAPPOINTING DECLINE 

76 SURVEY n178 SURVEY 79/80 SURVEY 80/81 SURVEY 

PERCENTAGE OF SOFTWARE STAFF RESOURCES ALLOCATED FOR: 

1'1 MAINTENANCE OF OLD APPLICATIONS, SYSTEM CONTROL 
L-..J PROGRAMS, DOCUMENTATION. ETC. 

D NEW APPLICATIONS DEVELOPMENT 

RESPONDENTS TO A 1980 DATAMATION SURVEY INDICATED 
A DROP IN SOFTWARE STAFF RESOURCES ALLOCATED TO 
NEW APPLICATIONS DEVELOPMENT. 

mately, Teichroew hopes to come up with 
tools that go "all the way down the stages in 
the systems life cycle. " 

Teichroew's work is important be­
cause it delves into the systems analysis phase 
rather than the programming stage, where 
most of the attention until recently has been 
centered. More than an idea dreamed up in an 
ivory tower, PSL/PSA is aimed at a broad class 
of applications, and has been installed around 
the world on most of the medium and large 
scale machines and operating systems. The 
first operational installation of the system was 
in 1973 at AT&T Long Lines. Teichroew says 
IBM has an "extensive" research, as well as 
applications, interest in PSL. And Univac, he 
reports, is using it to develop systems soft­
ware, such as operating systems. 

Many people believe the new applica­
tions development frontier with the most 
potential is nonprocedural languages. Dp 
veteran Teichroew claims the label of non­
procedural is "irrelevant. " What you need to 
be able to do, he explains, "is describe a sys­
tem in enough detail so people who have to 
understand it can in order to make design 
decisions. " 

WHITHER NEW 
APPLICATIONS 
SOFTWARE? 

c=:J IN-HOUSE STAFF 

c=:J IBM PACKAGES 

c=:J OTHER 

IN A 1980 DATAMATION SURVEY, 
MOST MAINFRAME USERS 
INDICATED THEYWILLRELY 
PRINCIPALLY ON IN-HOUSE 
STAFF FOR DEVELOPMENT OF 
NEW APPLICATIONS SOFTWARE. 
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jump in the applications development world. 
Today the bulk of applications programming 
is done in procedural languages that were 
created in the '50s and '60s. To break away 
from the restrictions inherent in these lan­
guages, dp technologists are recommending a 
move toward nonprocedural, which would al­
most allow users to go from the preliminary 
design stage into programming. 

The economic pressures on the dp 
field seem to make this a reasonable route. To 
get there, however, there· has to be much 
more research. There also has to be a general 
recognition of the need for such an approach 
on the part of the industry as a whole, and the 
professional societies and academic circles in 

u::: particular. So far, this research and recogni­
~ tion have not been forthcoming. 
~ Even IBM has not given thenonproce­
CD dural notion the push many observers feel it 
~ deserves. If the concept indeed represents the 
~ much sought after step forward, then why 
~ isn't IBM solidly behind it? The answer, ac­
CD cording to one industry pundit, lies in that 
6 company's profit-oriented roots. "IBM," he 
~ quips, "is driven by the balance sheet. When 
g: it starts hitting its ability to sell and install ma­
~ chines, then it will do something about it. " 
::l -Linda Runyan 

Too often today, poor front-end and problem analysis. 
has resulted in throwaway systems that don't meet 

end user needs. 

DEFINING 
THE 
PROBLEM 
Poor front-end analysis often 
results in throwaway systems 
"The big problem is that an application is sel­
dom what it seems. Even the people who need 
it don't know what they need. " 

With this deceptively simple state­
ment Douglas Ross, chairman of the board of 
Soffech Inc., goes right to the root of the 
applications development dilemma. 

Experts all agree that the hardest part 
of the applications development cycle comes 
right in the beginning, when end users have to 
decide if they indeed have a problem that the 
dp shop can help solve. This sticky stage is 
usually referred to as the problem or require­
ments definition phase. It's at this pivotal 
point where most of the trouble in applica­
tions development occurs. 

Too often today, poor front-end and' 

problem analysis has resulted in throwaway 
systems that don't meet end userneeds. Vari:. 
ous structured methodologies on the market 
can help avoid these pitfalls. One of the more 
promising approaches, called the Structured 
Analysis and Design Technique (SADT), is 
being offered by Soffech. 

, By involving all the people in a 
company with a particular problem-real or 
perceived-sADT tackles the requirements 
definition chore. Under the methodology, 
these people are taught to think systematical­
ly. To aid in this, Soffech has devised a sim­
ple graphical language consisting of rec­
tangular boxes and arrows which serve as dia­
grams for the problem refining process. A 
collection of these diagrams hooked together 
creates a model that brings into much sharper 
focus the requirement parameters. 

A key part of the SADT methodology is 
the author-reader cycle. Two basic types of 
people are involved in this feedback process. 
One is the "author" or structured analyst 
team that actually writes the diagrams after 
interviewing the "readers." This second 
reader group is made up of company experts 
who know the particular applications area, or 
are authors who've worked on related sys­
tems. 
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,"SADT is a great way to get your head together 
before you start designing a systemi" 

, 
SADT AUTHOR-READER CYCLE 

CONTINUOUS PEER REVIEW OF ALL WORK TO ENSURE 
QUALITY AND REDUCE ERRORS 

Source: SofTech 

Both author and reader teams are 
given special training in the SADT graphical 
language and technique. Because everything, 
is on paper, this training allows the reader-ex­
pert to comment in writing on what the 
author-analyst has prepared. The papers are 
pushed back and forth until agreement is 
re!lched. 

The SADT approach has been on the 
market for over five years. SotTech's Ross 
says sometimes a company using the method­
ology is surprised to find it doesn't even have 
a problem. "But more often," he adds, "it 
shows a company has a bigger problem than it 
thought, and in an area it didn't realize. " 

The SADT user base continues to 
grow. One satisfied customer is DuPont, 
which has been using the product for over two 
years. The company, which has used SAPT to 
model the functional requirements of a profit 
sharing system, is now using it to pinpoint re-
quirements for systems development. ' 

Another SADT client, ChemiCal Bank 
of New York, has been successfully tapping 
the methodology since June 1979. To help the 
bank assess a revised dp need to centralize its 
personnel and human resources database, 
SADT is currently used in designing a financial 
control system. 

Adam Reisner, manager of structured 
techniques at Chern Bank, describes SADT as 
"a great w'ay to get your head together before 
you start designing a system." He says that 
the use of SADT in the requirements definition 
phase on one particular project "helped us 
spot that management lacked a clear under­
standing of what they wanted the system to 
do. So we shut the whole project down." 
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A READER 
• CORRECTS SYNTAX 
• CLARIFIES TERMINOLOGY 
• CHECKS CONSISTENCY 
• CHECKS COMPLETENESS 
• ASSURES ACCURACY 

While SADT seems to be a good tool 
for uncovering what the problem is or isn't, 
some people object to the mountains of paper­
work it spawns. Others complain that it is 
expensive and complicated. On the last point, 
Michael Conner, general manager of Sof­
Tech's Commercial Systems Div., explains 
that' 'part of the problem with $ADT is that it's 
very disciplined and requires training experi­
ence and a lot of hard work. And many people 
don't like to work or think. " 

"No structured methodology, " Con­
ner points out, "is going to replace ~hinking. 
If people aren't going to think and really try to 
evaluate what they're doing, nothing is going 
to help them. " 

LETTING 
GEORGE 
DOlT 

-L.R. 

The business of information 
systems is an adjunct to the 
business of the corporation 
The folks at Hercules',· Levi Strauss, Alcoa, 
and Purolator have learned a lesson: there is 
more to information' systems than hardware 
and software. 

Their teacher is Ivan George, who has 
shown them that the business of information 

systems is merely an adjunct to the business 
of the corporation, which is, as Karl Marx 
took great pains to point out, making money. 

George, a former operations research­
er at Manchester University and management 
consultant in South America, has devised an 
applications development tool called PRISM­

People/Resources/Information Systems Man­
agement. Its purpose is to attack information 
problems as part of the overall business of the 
company, not as individual entities or sys­
tems. 

"In this field," a respected industry 
consultant notes, "we've been trying to solve 
managem~nt problems in data processing that 
should never have gotten to dp, and dp ends 
up with egg on its face." 

Not if the company has George as its 
chief cook. 

"Nobody integrates people and infor­
mation into a common structure," says 
George, now president of Deltacom Inc. of 
Southampton, Pa. "When you don't do that 
you have serious problems. The moment you 
relate information to computer programming 
and what computers can do, you're 360 de­
grees away from what the business can do. 
These companies may have leading edge 
information systems, but they're not in that 
business. " 

So George doesn't want to hear what a 
company's computers can do for it. He wants 
to hear what a company wants its business to 
do and where it wants it to go. Then, using the 
operations methodology, software, and data­
base capabilities George devised at Manches­
ter and applied during his years in South 
America, PRISM creates a matrix of the entire 
company. The technology allows the client to 
look at the strategic management areas of the 
company, then relate those to the functions 
and activities that have to be carried on effi­
ciently and cost-effectively in order to make a 
profit. 

, 'The information is developed 
against a matrix to support the business," 
George explains. "Then it's assigned into the 
organizational structure, depending on how 
the company wants to handle the information. 
You build information systems to support the 
business, not to support an individual or par­
ticular function. " 

'They're true believers at Hercules and 
Levi Strauss. Hercules was undergoing a 
major reorganization in 1977, part of which 
was to make Changes in the timeliness and re­
sponsiveness' of its information systems ap­
proach. In addition, it needed assistance with 
an organizational analysis of one of its major 
business centers which was being relocated. 

"Wewere looking for a methodology 
to take us from identification to definition, " 
director of systems development Chet Nor­
strum says, "and we had to back away from 
the traditiqnal technical approach because of 



Many printers can give you good 
print quality on a first copy. The real 
challenge is to give you that same 
qualitY, copy after copy, on multi­
part forms. 

Obviously, most printers can't. The 
further they get from the first copy, 
the more their quality fades. But, 
as you can see here, the quality of 
Printronix' sixth copy continues sharp 
and clear. 

This superior quality is achieved 
through a simple printing lC{1WtH>,~sr 

mechanism quite unlike any 
other. It forms characters by 
printing one dot row at a time, 
overlapping rows vertically and 
horizontally, while maintaining 
uniform hammer impact energy' 
The result is unequalled print quality 
and characters that appear sOlid. 

This same design approach also 

requires fewer moving parts, 
eliminates most bearing surfaces, 
and employs simple hammer drive 
circuits. All of which means there's 
less to go wrong. And that's why 
Printronix can give you a full one-year 
warrantY, not the 9O-day warranty 
typical of most other printers. 

For more information on the 
complete line of Printronix printers, 
call: (714) 549-7700. Or write: 

Printronix Inc., 
17421 Derian Ave., 
P.O. Box 19559, 
Irvine, CA 92713. 

PRIN-rRONIX 
It's simple, to be reliable. 

REGIONAL SALES OFFICES: WESTERN; 17421 Derian, P.O. Box 19559, INine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106, 
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 771 Harris Road, Nashua, NH 03060. 
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III'm Bob Sharkey. I'm in Manufacturing 
Operations at Inmac, and I am not crazy. We've 
built a big business on a very simple premise: 
Giving you what you need, when you need it. 

IINeed disks, tapes or floppies? We have them 
compatible with almost every mini and micro 
computer made. You need ribbons? We have 
ribbons compatible with 753 different printers. 
You need cables and connectors? We have 538 

different kinds-in stock, ready to ship. 
IIWe'll custom build cables to your specs. 

We'll give you any length you want. We can help 
you connect your CPU to virtually any periph­
eral you choose. 

IIAnd those are just a fraction of the more 
than 1000 computer-related products we stock 
and sell. I might get an ulcer trying to keep track 
of all that stuff, but I don't think I'll have to 

San Francisco (408) 737-7777 • Dallas (214) 641-0024 • New York (201) 767-3601 • Chicago (312) 885-8383 • Denver (303) 825-6568 
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eat a catalog sandwich. 

"Call my bluff. Next time you have a prob­
lem getting what you need, call Inmac. We give 
you a sure-fire guarantee on anything you buy 
from us. You have 45 days to decide that you're 
fully satisfied. If you're not, we'll give you a 
replacement, refund or credit. And no hassle. 

/lWe'll give you fast delivery. We have 
regional distribution centers, so we can deliver 

to over 90% of the computer sites in the U. S. 
within two days-by regular surface transporta­
tion. Or if you need it tomorrow, we'll get it to 
you tomorrow. 

/lCall us. Ask for our free catalog. Better 
yet, give us an order. All we need is your com­
pany P. O. number. Our hotline numbers are 
listed below!' 

Computer supplies, accessories and cables. More. Better. Faster. 

Detroit (313) 961-6865 • Los Angeles (213) 852-0973 • Wash. nc. (202) 362-8214 • Boston (61'7}-536-9141· Manchester, U.K. 92-35-67551 
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Discussions about programming languages often 
resemble medieval debates about the number of 
angels that can dance on' the head of a pin. 

the lack of communication between users and 
dp professionals. 

"We came across Ivan, and we essen­
tially bought his body and soul for a year and 
a half. PRISM does a good job of identifying 
user requirements in terms the user puts 
down. It allows the user to be a systems 
analyst. And it has real value in non-dp situa­
tions as well. Other methodologies assume 
it's a dp or computerproolem. If they find it's 
not, they back off, and that's unfortunate for 
them and us." 

At Levi Strauss, planning manager 
Donna Rund needed help determining the 
scope of an information system to support one 
of the company's divisions that is expected to 
quadruple in size. With the help of PRISM she 
got the answer, then went on to tackle in­
depth, long-range systems planning for 
another, larger division. 

, 'After six weeks, we've had great 
success with PRISM," Rund says. "The big­
gest problem is that analysts tend not to think 
in business terms. It's a process of changing 
the way you think. Managers don't have the 
same problem. Analysts get frustrated, but I 
expect that. 

"It's an extremely usefultool, but un­
less you have an inside person who under­
stands it, it would be difficult to implement. 
A company has to be ready. " 

-Willie Schati 
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REBEL 
WITH 
A CAUSE 
Challenging existing theories of 
programming 
When John Backus laid it on the line to the 
computer industry two years ago, he received 
the treatment usually reserved for radicals 
and heretics. He became a rebel with a cause. 

"It's been a very strange thing," 
Backus says with a chuckle. "I delivered a 
paper in 1973 with the same ideas and it was 
fairly well received. But the one I did in 1978 
sank into a well of silence for a considerable 
tirrie. A few people said they liked it, but it 
didn't arouse much interest. 

"I expected it, though. It was fairly 
radical, and you' don't expect everyone to 
agree with radical remarks." 

Not even when they're spoken by the 
winner of the National Medal of Science for 
1975 and the Association for Computing Ma­
chinery's (ACM) Turing Award for 1977. All 
Backus did, mind you, was challenge every 
existing theory of programming that had been 

developed over the previous 30 years. 
"Discussions about programming 

languages often resemble medieval debates 
about the number of angels that can dance on 
the head'of a pin instead of exciting contests 
between fundamentally differing concepts 
. . . ' '-that was one of his kinder assess­
ments of higher level languages in his Turing 
Award lecture. "Fat, " "weak, " and 
"obese" were among his other descriptions. 

Now, however, the "radical" is at­
tracting more and more believers. There are 
obviously many people out there who agree 
he's not still crazy after all these [30] years 
[with IBM]. 

"Interest is growing quite a lot," 
Backus admits with a trace of satisfaction. 
"MIT is having a conference next year to dis­
cuss this. All of a sudden there's lots of inter­
est. I guess it took people a long time to get 
used to the idea. " 

The idea is that high level languages 
are hardly what they appear. Backus argues 
that they take too much of everything-time, 
money, and energy-and give back nothing 
but headaches. In their 'place, he offers a 
"functional" style of programming founded 
on the use of combining forms for creating 
programs.' 

"I maintain that the kind of languages 
I'm talking about are much higher languages 
than what's commonly c,alled 'high' or 'very 





"One of the hardest things to do is break the mental 
set of the last 25 years." 

high' level languages," Backus explains, 
dubbing today's so-called higher level lan­
guages "low level. " 

Backus sees three problems with cur­
rent languages, all resulting from what he 
calls "the von Neumann bottleneck." He 
proposed that phrase based on his distaste,for 
the current method of changing memory by 
pumping single words back and forth through 
the tube connecting the memory and the cpu. 

The, "word-at-a-time" problem, 
occurs because most languages depend on 
picking up individual words from the memory 
and combining them by some expression. 
"It's incredibly clumsy," Backus insists, 
"because it doesn't permit you to look at the 
datas as a whole entity. " 

- But that's a picnic compared to the 
difficulties he finds with composition and 
making specific programs into general ones. 
If you want to write a big program, you have 
to break it up into smaller ones. In today's 
high level world, Backus discems no way to 
accomplish this. 

"What you'd really like to do is to 
have a lot of useful programs sitting around 
that you can put together to build a bigger 
one," he says. "But composition won't 
allow that, because if I take two programs 
written without knowledge of each other the 
result is almost certain to be gibberish. And to 
make a specific program general you have to 
make all these complicated statements. " 

These two dilemmas compound the 
third difficulty of von Neumann languages­
recursive definitions, in which a function is 
defined in temis of itself. 

So what would Backus want? Basical­
Iy, a brave new world which would be func­
tional rather than nonprocedural. Backus 
defines the latter as languages which allow 
you to state the properties the desired pro­
gram'must have and which say what you'd 
like to do without saying how. 

- . ''The functional theory changes 
things because programming, in my lan­
guage, doesn't use names," he explains. 
"You just give it the argument itself. Since it 
doesn't name anything, you can apply it to 
any function without changing it. You just 
have to physically wheel up the thing you're 
going to do it to and then it can do it. You can 
be applying three functions at once. It doesn't 
care. 

''The problem with the old styles 
comes from the fact every program is work­
ing on the store, so in that world of program­
ming it changes one store into another store. 
And that's all it can do. Whereas in my world, 
programs do not map stores into stores. They 
map things into things. Conventional pro­
gramming tells you how to combine objects 
to get new objects. Mine tells you how to take 
two programs and get a new program." 

, The industry, however, has been 
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reluctant to get with Backus' program. It is 
having mental and physical problems. 

"One of the hardest things is to break 
the mental set of the last 25 years," the 55 
year old Backus sighs. "Writing a program in 
my style requires you to think in entirely dif­
ferent ways than you're accustomed to. It's 
very mind-boggling. It violates the most in­
grained mental practice of all. 

"I find every time I'm trying to write 
a program I tend to write it so it will do things 
serially, whereas in my language I can write a 
lot of things in parallel. It just takes a long 
time to retrain yourself. But I'm gradually de­
brainwashing myself." 

Slowly, he's doing likewise to the 
doubters and resisters. If he could just pro­
duce a working system based on his lan­
guage, the physical problem would be solved 
as well. Since his language doesn't have a 
memory, it's historically insensitive. But 
even Backus concedes the need to have a 
memory that will give users a different an­
swer tomorrow than it did today. He is cur­
rently wrestling with those technical 
difficulties at the IBM laboratory in San Jose 

-~-~-----.. ------------' 

and at his home in San Francisco. In a year, 
possibly two, he expects success. 

Then his brave new world is achiev­
able? "Oh, yes," he says enthusiastically. 
"But you wouldn't like a 100% functional 
language because it couldn't say 'save this. ' 
You would have to retain the old languages. 
You'd have a real computing system based on 
functional language. The system just has to 
have the ability to communicate with a file of 
information, and it can do that by sending a 
message created by the application of its 
function input." 

He's not holding his breath for the day 
when it's as common as the telephone, 
though. Backus may be a theoretician, but 
he's also a pragmatist. 

"I think this will be the next quantum 
leap," he grudgingly admits, "but I'm bias­
ed. Still, there's nothing out there that could 
be the next quantum leap. But don't quote me 
as saying I think it's the wave of the future. I 
don't. It remains to be seen. " 

"And, he adds stoically, "it's too 
early to tell. " 

-w.s. 

-----._----
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Maintaining the optimal environment means planning 
for the present with an eye toward the future. 

HOT&COLD 
DATA CENTERS 
by James E. HasseH 
Like it or not, the dp manager is responsible 
for the entire operation of the data center. 
Unfortunately, responsibility for perfor­
mance includes many specialized fields such 
as air conditioning, fire protection, and se­
curity. To assume that all the specialists in 
these fields will design and install the best 
systems is risky. This article focuses on the 
problems associated with maintaining an 
optimal thermal environment for your data 
center. 

The proper environment for a data 
center is not comprehended by the term "air 
conditioning." Air conditioning connotes 

. people comfort; "process cooling" is a better 
term because it indicates the difference in 
computer hardware cooling. 

There are four considerations in 
establishing the design criteria for the selec­
tion of equipment: 

1. Specific hardware requirements: 
Have a copy of the installation planning 
manual that is supplied by each hardware sup­
plier. The designer needs this information; it 
is often found in the book with all of the speci­
fication sheets for the hardware. The speci­
fication sheets (Fig. 1) indicate wide ranges 
of temperature and relative humidity for all 
the hardware. However, each manufacturer 
has a recommended temperature and humidi­
ty for maximum up-time. In addition to tem­
perature and humidity, mbst manufacturers 
identify the maximum permissible humidity 
of air under the floor and coming up into the 
equipment. Parameters of thermal shock are 
also identified. These last two items are most 
often missed and are the major causes of com-· 
puter down time. 

2. Cooling load of the room: Fig. 2 
shows a simple cooling load calculation form 
which will help in identifying the capacity of . 
the required cooling equipment. The example 
shows a data center of 2,000 square feet lo­
cated, for security purposes, in the center of a 
subbasement. This load calculation form will 
be filled out by the designer, combining the 
details of hardware watts (or btus per hour) 
with the heat equivalent of lights, people, 
outside air, etc. As one might expect, the 
largest load comes from computer hardware. 

Experience indicates that the mini­
mum capacity of the process cooling equip-
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ment should' allow for a 30% growth of 
computer hardware for that room. 

3. Redundancy: The minimum ca­
pacity for the cooling equipment, in this ex­
ample, would be 219,850 btus an hour. How­
er, all the equipment will fail someday, and 
for that reason, the actual process cooling 
selection should include one more cooling 
system to serve as a redundant system. 

4. Heating needs of the building: 
Another criterion which will affect the selec­
tion of a process cooling system is whether 
the heat from the data center can be used to 
heat another part of the building. We will dis­
cuss this option further. I 

When analyzing a data center's envi­
ronmental requirements, a manager should 
consult these sources of free, competent ad-

, vice: the professional designer retained for 
the project; the site preparation specialists 
representing the hardware manufacturer; the 
building's plant engineering and maintenance I 

department (which can often help avoid un­
necessary equipment duplication and mis­
takes); the local utility; user groups, many of 
which have published information on aspects 
of data center design and maintenance. 

HOW TO 
CONSERVE 
ENERGY 

1. Reduce the ventilation 
air quality. Outside air that 
is brought into the data 
center must be cooled and 

dehumidified during warm weather and heat­
ed and humidified during cool weather. 
While cool air would be a benefit in reducing 
the cooling load, the cost to humidify it out­
weighs the cooling gain. 

By reducing the amount of outside air 
to about 1% of the air in circulation, rather 
than the 15% usually asso~iated with comfort 
air conditioning, most of the energy used to 
heat and humidify the outside air is saved. 

Ina5,000sq. ft. datacenter, theairin 
circulation would be about 30,000 cubic feet 
per minute (cfm). Based on process cooling 
standards, there would be a maximum of 1 % 
or 120 cfm. An air conditioning system 
would call for 2,000 cfm to meet most local 
ventilation codes. 

2. Use a vapor barrier to minimize in­
filtration/exfiltration. Ceiling tile, for exam­
ple, should be replaced with a tile designed 
for data centers. The back of the tile should be 
coated with a vapor barrier, a plastic sheeting 

that prevents the migration of moisture out of 
the data center. If the data center has a high 
moisture content in the summer and· low 
moisture content in the winter, you have a 
"loose" room. Exterior walls, particularly, 
must prevent moisture entry into· the room 
during the summer months as well as the 
moisture leaving during the winter months. 

3. Minimize system dehumidifying. 
Almost all cooling systems take out moisture 
(dehumidify) while they are cooling the air. 
Very little moisture should be getting into the 
room at any time of the year, so any dehu­
. midification being done by the cooling pro­
cess will have to be put back by the 
humidifier. Limit the amount of dehumidi­
fication whenever possible. 

The temperature of the chilled water 
in chilled water systems should be variable so 
that in the summer a water temperature of 
about 45°F will be needed for any dehumidi­
fying. In the winter, the temperature should 
be raised to between 50°F and 52°F. Leaving 
the water temperature 45°F year 'round will 
result in excessive dehumidification and 
expensive rehumidification. 

Almost all direct expansion (compres­
sor) systems do some humidifying, particular­
ly air-cooled systems operating during 
outdoor temperatures of between 75°F and 

, 80°F. Direct expansion systems used in these 
process-cooling applications should be oper­
ated at higher condensing temperatures and 
pressures than normal air conditioning sys­
tems to minimize their dehumidifying effect. 

4. Operate cooling systems at peak 
efficiency. Simple, normal maintenance will 
keep the operating costs down and minimize 
down time. Filters and humidifiers should be 
inspected regularly and cleaned or changed as 
needed. 

5. Reduce the cost of humidifying. 
Humidification is required most of the year to 
replace moisture that migrates out of the room 
as well as moisture removed by the cooling 
process. Winter ventilation must also be hu­
midified. 

Two common ways to humidify air are, 
by flashing water into steam by electricity, 
and evaporating water from a special dispens­
ing surface. 

The electric humidifier requires about 
1,000 btus per pound of water while the 
evaporative panel type needs only 80 btus per 
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Simple, normal maintenance will keep cooling 
systems at peak efficiency, will keep the operating 
costs down and minimize down time. 

pound. In addition, the electric humidifier 
heats the same air stream that needs to be 
cooled. 

On the other hand, the evaporative 
panel humidifier contributes to the cooling of 
the system by cooling the air stream. 

Since there is no electric service to the 
humidifier, installation costs are lower and the 
costs associated with electrical maintenance 
are saved. Evaporative humidifiers are also 
fail-safe in that they cannot overhumidify. The 
electric humidifier will continue to generate 
steam as long as the humidistat calls for mois­
ture. If the humidistat sticks' 'shut, " exces­
sive moisture will adversely affect the 
hardware, cause corrosion, tape-stick and 
card-feed failure. 

6. Reduce the cost of "reheating. " 
There are times during the operation of small 
data centers when the room temperature is 
satisfactory but the moisture content is too 
high. In order to wring the moisture out, the air 
temperature is reduced. This air must be re­
heated during this "dehumidification only" 
period. 

In the past, this reheating was done 
with an electric coil. However, the waste heat 
from the compressor that is running to provide 
the cooling can be used to provide all the 
needed reheat. 

7. Reduce the cost of providing cool­
ing. When the outdoor temperature is 55° For 
below, it is possible to cool the data center by 
using the naturally chilled coolant instead of 
by running the compressors. ' 

The savings are impressive. For in­
stance, in a 5,000 sq. ft. computer room lo­
cated along a weather belt which includes New 
York, Indianapolis, and Kansas City, the 10-
year savings would be approximately 
$200,000. 

8. Use rejected heat for the building 
heating needs. In the previous example, the 
heat of rejection from the compressors and 
condensers in the process coolers heated the 
coolant to about 110°F to 115°F. This warm 
coolant would normally be pumped to the dry 
coolers, whereitwould be reduced in tempera­
ture and sent back to the process coolers. 

TROUBLE­
SHOOTING 
PROBLEMS 

A variety of problems may 
confront existing data cen­
ters. Here are half a dozen 
common difficulties and 

the methods that can be used to cope with 
them. 

1. Room will not hold temperature 
and humidity: This is usually the result ofhav­
ing too much outside air coming into the room. 
You can be sure this is the cause when the hu­
midity increases when it rains and decreases 
when the cold weather comes. If it isn't obvi­
ously an oversized outside air system, then 
look for (a) little or no vapor barrier used dur­
ing construction; (b) air passing into the hung 
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COOLING LOAD CALCULATION FOR DATA CENTERS 
Project Name Room 08 Temp. Max RH Underfloor Floor Area 

A. BACUS COMPUTER CENTER 72°F 80% 2,000 Sq, Ft. 
location Room WG Temp. Outside 08 Temp. Mainframe 

240 "K" ST. WASHINGTON, D.C. 60°F 95°F IBM 3033 
Prepared By Date Room R.H. Outside we Temp. 

R.A.M. Sept. 10, 1980 50% 78°F 

LOAD CALCULATIONS (SENSIBLE) 
ITEM I FACTOR BTU/HOUR 

1 Computer Hardware 37.058 Watts x 3.4 126,000 

2 Lights 6.000 Watts x 3.4 20,400 

3 People _6_ People x 250 1,500 

4 Ventilation 5 CFM/Person x _6_ People x 25 750 

5 Windows: Sunlit _0 ___ Sq. Ft. x 50 -
.. 'Windows: Shaded _0_ Sq. Ft. x 25 -

6 Walls, Net: Sunlit _0_ Sq. Ft. x 10 -

.. Walls, Net: Shaded -.Q_- Sq, Ft. x 5 -

.. Walls, Net: Interior ~8.QQ_ Sq. Ft. x 3 5,400 

7 Roof or Ceiling (4" insulation, ceiling under) 
-~ 

Sq. Ft. x 5 

" Roof or Ceiling (under I,mconditioned .space) 2,000 Sq. Ft. x 4 8,000 
-_. 

8 Floor (if over unconditioned space) -_Q_-- Sq, Ft. x 3 -
.... , .. _. __ .. ,,----

9 Fans in Cooling Equipment ~OL Sq, Ft. x 10 20,000 

10 Total Sensible Cooling Load 182,050 
-----~---------, 

11 Allowance For Growth 30% of Item 1 37,800 
... -- -----~.~-- , ._-

12 Minimum Sensible Cooling Load 219,850 
---.-------- ~ __ • ______ F _. --> 

NOTES: EqUipment selected should have a capacity In exc:css of the minimUm sensible load as shown on 
line 12, In addition, one extra cooling module should be Included to provide redundancy_ 
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When a room will not hold temperature and humidity, 
it is probably the result of too much outside air coming in. 

ceiling and into the chamber where it is being 
dissipated; (c) holes through the walls or 
floors, such as unsealed cable entry, exhaust 
fans, etc. Using air from the building's central 
air conditioning is often a problem because of 
its improper moisture content-too low or too 
high. 

2. Room temperature has been rising 
steadily with time: In most cases it is because 
additional equipment has been purchased and 
installed, thus adding an increased sensible 
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cooling load which th~cooling equipment 
cannot satisfy. Not only must more cooling be 
supplied, but this means there is not enough 
cooling equipment to provide backup in the 
event of failure. 

3. Humidity too low: The humidifiers 
may not have been maintained, resulting in 
malfunctioning floats, burned out heaters, 
dirty evaporative media, etc. This happens 
frequently because of the inactivity of the hu­
midifier during the, summer. 
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If the humidity is too low at the time, it 
is possible that the humidifier needs mainte­
nance, or that the cooling coil is taking out 
more moisture than the humidifier can handle. 
As more equipment is added to the data center, 
the cooling equipment is working at full ca­
pacity more often and the humidifier never has 
a chance to catch up. Additional process cool­
ing is then required. -

4~ Humidity too high:· This happens 
when the humidistat malfunctions and keeps 
the humidifier on all the time. The steam grid 
or heated pan humidifiers can cause this prob­
lem. The evaporative panel cannot over-hu­
midify. 

5 . Temperatures constantly too low: 
Some rooms are controlled using wall-mount­
ed theffilostats. LOok for heat producing hard­
ware that has been moved under the thermostat 
recently. The thermostat continuously calls 
for cooling and lowers the temperature of the 
entire room. Either change the stat location or 
move the hardware. Check the setting lu .ne 
thermostat. 

6. Room has hot spots and cold spots: 
Some air rebalancing is necessary to provide 
air outlets at the heat-producing equipment. 
Usually relocation of floor grilles or perforat­
ed tiles will solve the problem. If overhead 
distribution is being used, the outlets cannot 
easily be relocated; a change in the air outlet 
quality may be accomplished. 

The designer has many opportunities 
for energy conservation at his disposal: reduc­
ing ventilation air quantity, using a vapor 
barrier, minimizing dehumidifying, main­
taining performance atpeak efficiency, using 
evaporative panel humidifiers with hot-gas 
water heating, using glycol cooling at low out - . 
door temperatures, and using rejected heat for 
other buil~ing needs. 

Suppliers of process-cooling equip­
ment will prepare an energy analysis of vari­
ous types of systems (air cooled, water 
cooled, glycol cooled, chilled water). * 

JAMES E. HASSETI 
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the Data Center Environment, and 
has been in international marketing 
and management in the commercial 
and industrial heating and air 
conditioning business for 25 years. 
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Now, a cooling system 
designed for the mini .. _ 

~·liebert 

The 
lnini~M4TEtM 
Because· mini~com~ 

pLJters generate heat, g.90I­
ing .is necessary to insure the 

up~time of bothequipment and per­
sonnel. Here is the perfectsolution. 

The mini-MATE isa precision spotcooler, com-
plete with humidity control. It iscompatible with any 

mini-computer installation. Each unit is a self.,.contained, 
modular system, flexible to meet any growthrequiremenL The 
mini-MATE is controlled by solid stateelegtronics to insure 
precise, maintenance-free operation. A unique compactdesign 
offers one-man installation and service to minimize cost. 

Space required for installation? NONE - It is mounted 
completely recessedoverhead, within the 2' x 4' opening of a 
standard ceiling tile. Tofuther reduce costs, the need for 
ductwork has been eliminated. 

Contact Liebert, world's LEADING manufacturer of Com­
puter Room Air Conditioning Systems. Now, together with its 
subsidiary, CONDITIONED POWER, a complete line of air condi­
tioning and power systems is available to meet the special 
requirements of any mini~computer installation. 

r Liebert Corporation, 1050 Dearborn Drive, P.O. Box 29186, Columbus, Ohio 43229 I 
,PHONE 614-888-0246 TELEX 246-655 , 

I Gentlemen, I 
I Please send further information on the mini ... MATE.... I 
I Name: I 

I Title: I 0 

I . Company: I ~ 
I I :: 
I Address: I ....J 
I City: State Zip I C/) 

I I 0 
I I Z .... 
I 0 Have salesman call. I @ 

--~--------------------------------~ 
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See the new TermiNet® 2000 printer or other 
quality GE printers at these authorized dealers. 

ALABAMA 
Huntsville (205) . 

W.A. Brown Instruments 
883-8660 

ARIZONA 
Phoenix (602) 

Data Access Systems 
944-9665 

CALIFORNIA 
Los Angeles Metro (213) 

Alanthus Data Communications 
537-6830 

Carterfone Communications 
342-6540 

Consolidated Data Terminals 
970·1030 
Continental Resources 
638-0454 

Data Access Systems 
538-4100 

David Jamison Carlyle 
277-4562 

Sacramento (916) 
Consolidated Data Terminals 
924·1644 

San Diego/Orange County (714) 
Carterfone Communications 
534·2510 
Data Access Systems 
979·2157 
David Jamison Carlyle 
640-0355 
Schweber Elecironics 
556-3880 

San Francisco Bay Metro (408) 
Carterfone Communications 
245·9200 
Continental Resources 
249·9870 

Data Access Syst~ms 
·244-3772 

sChweber Electronics 
4%-0200 

I 

San Francl~co Bay Metro (415) 
Alanthus Data Communications 
952-6300 
Consolidated Data Terminals 
638·1222 

Data Access Systems 
872-1811 
David Jamison Carlyle 
835-9820 

COLORADO 
. Denver Metro (303) 

Data Access Systems 
741·2922 

.CONNECTICUT 
Danbury (203) 

Schweber Electronics 
792-3500 

Farmington (203) 
Data Access Systems 
674·1697 

Stamford (203) 
Digital Associates 
327·9210 

DISTRICT OF COLUMBIA 
Washington, D.C. 
Metro·Maryland (301) 

Carterfone Communications 
770-6280 

Continental Resources' 
948-4310 
Data Access Systems ' 
459-3377 

Schweber Electronics 
840-5900 

Washington, D.C. 
Metro·Virginia (703) 

Alanthus Data Communications 
770-1150 

794-55 

FLORIDA 
Fort Lauderdale (305) 

W.A. Brown Instruments 
776-4800 

Hollywood (305) 
Schweber Electronics 
927-0511 

Melbourne (305) 
, W.A. Brown Instruments 

723-0766 
Orlando (305) 

W.A. Brown Instruinents 
425-5505 
Continental Resources 
855-9544 

GEORGIA 
Atlanta Metro (404) 

W.A. Brown Instruments 
455-1035 
Carterfone Communications 
447-6785 

Data Access Systems 
449-5436 

Schweber Electronics 
449-9170 ' 

HAWAII 
Honolulu (808) 

David Jamison Carlyle 
531-5136 

ILLINOIS 
Chicago Metro (312) 

Alanthus Data Communications 
860-2233 

Carterfone Communications 
358-8703 
ContineI)tal Resources 
860-5991 
Data Access Systems 
967-0440 
David Jamison Carlyle 
975-1500 
Digital Associates 
677-1580 
Information Systems 
228-5480 
Loonam Associates 
833-5831 

'MRC Industries 
698-3377 
Schweber Electronics 
364-3750 

IOWA 
Cedar Rapids (319) 

Schweber Electronics 
373-1417 

KANSAS 
Kansas City (913) 

Loonam Associates 
888-2124 

KENTUCKY 
Louisville (502) 

Loonam Associates 
499-8280 

LOUISIANA 
New Orleans (504) 

W.A, Brown Instruments 
626-9701 

MASSACHUSETTS 
Boston Metro (617) 

Alanthus Data Communications 
890-0226 

American Computer Group 
437-1100 
Continental Resources 
275-0850 
Data Access Systems 
769-6420 
Schweber Electronics 
275-5100 

MICHIGAN 
Detroit Metro (3\3) 

Alanthus Data Communications 
362·1686 
Carterfone Communications 
967-1503 
Data Access Systems 
589-1409 
Data-Tron 
354-6421 

Schweber Electronics 
525·8100 

MINNESOTA 
Minneapolis Metro (612) 

Data Access Systems 
854-4466 
Loonam Associates 
831-1616 

Schweber Electronics 
941·5280 

MISSOURI 
St. Louis (314) 

Loonam Associates 
427·7272 

NEBRASKA 
Omaha (402) 

Loonam Associates 
333-5502 

NEW JERSEY 
North Jersey·NYC Metro (201) 

Carterfone Communications 
575-6500 
Continental Resources 
654-6900 

Data Access Systems 
227-8880 

David Jamison Carlyle 
946-9669 
FICOMP 
238-5492 

Schweber Electronics 
227-7880 

South Jersey·Phila Metro (609) 
Continental Resources 
234-5100 

NEW YORK 
New York Metro (212) 

Alanthus Data Communications 
688-2615 
Carterfone Communications 
344-7511 
Continental, Resources 
695-3206 
Data Access SYstems 
564-9301 
Digital Associates 
599-2805 
Schweber Electronics 
516-334-7474 

Rochester Metro (716) 
Data Access Systems 
377-2080 
Schweber Electronics 
424-2222 

NORTH CAROLINA 
Durham (919) 

W.A. Brown Instruments 
682-2383 

OHIO 
Cleveland Metro (216) 

Data Access Systems 
473-2131 
Data-Tron 
585-8421 
Schweber Electronics 
464-2970 

Dayton (5\3) 
Data-Tron 
223-8421 

OKLAHOMA 
Oklahoma City (405) 

Tel-Tex 
947-3797 

Tulsa (918) 
Tel-Tex 
742-9673 

OREGON 
Beaverton (503) 

Data Access Systems 
644-8600 

PENNSYLVANIA 
Philadelphia Metro (215) 

Carterfone Communications 
337-3900 

Data Access Systems 
667-8315 
FICOMP 
441·8600 
Schweber Electronics 
441-0600 

Pittsburgh Metro (412) 
Alanthus Data Communications 
922-8483 
Data-Tron 
243-8421 

SOUTH CAROLINA 
Columbia (803) 

W.A. Brown Instruments 
798-8070 

TENNESSEE 
Oak Ridge (615) 

W.A. Brown Instruments 
482-5761 

TEXAS 
Austin (512) 

Tel-Tex 
451-8201 

Dallas Metro (214) 
Alanthus Data Communications 
358-4151 
Carterfone Communications 
630-9700 
Data Access Systems 
256-5536 
MRC Industries 
247-6341 
Schweber Electronics 
661-5010 

Tel-Tex 
231-8077 

Houston Metro (713) , 
Alanthus Data Communications 
683-7834 
Carterfone Communications 
780-0034 
Data Access System~ 
682-5965 
Schweber Electronics 
784-3600 

Tel-Tex 
868-6000 

San Antonio (512) 
Data Access Systems 
655-3274 

WASHINGTON 
Seattle Metro (206) 

Carterfone Communications 
575-1607 
Consolidated Data Terminals 
883-0100 
Data Access Systems 
251-5068 

WISCONSIN 
Milwaukee Metro (414) 

Data Access Systems 
963-9008 
Loonam Associates 
548-9790 
MRC Industries 
327-1212 

Schweber Electronics 
784-9020 



Ffice Quiet: 
printer you 
n use at your 
!sk without 
sturbing your 
!ighbor. 

reat 
npressions: 
'ints an original 
ld two copies on 
andard paper. 

~lish and 
ghtweight: 
s modern design 
lhances any workplace 
:cor. And at 22 Ibs .• it's 
ISY to move from office 
) office. 

riendly Keyboard: 
olor-coded annotated key­
Jard permits quick and easy 
langes of formats and set­
p modes. No long.keystroke 
?quences to remember. 

emote Control: 
omplete remote format set-up 
3pability makes sure your data is 
rinted in the form you want. 

'nforgettable Memory: 
tUlti-year battery protects all hori­
ontal and vertical formats. print 
arameters. and set-up modes even 
then printer is unplugged or power 
i interrupted. 

:eneral Electric Service: GE has one 
,f the highest rated printer service 
'rganizations. Hundreds of factory-trained 
ervice technicians are stationed worldwide. 
eady to keep you up and running. 

Someday other 
printers might give 

you all this. 
Today, only the General Electric 

TermiNet® 2030 does. 
Compare the standard features of the TermiNet 
2030 printer-the 30 cps machine with 1200 
baud capability - to the competition, including 
their options. You'll see why it's today's best 
printer value. 

Throughput Leader: Logical bidirectional printing. 
combined with 50 cps catch-up rate. improves your 
productivity. 

1200 Baud Capability: Sends and receives data at 
1200 baud (9600 baud with Text Editor or Line 
Buffer Option). yielding Significant operating cost 
savings for many applications. 

640 Character Buffer: Up to five times the 
capacity of comparable standard model printers 
gives you the capability to operate efficiently at 
1200 baud. 

Practical Display: Advanced LED 
information display indicates printer status. 
print position. and self-test/diagnostic 
readouts-all in plain language. 

Powerful Options 
• 300 baud Modem 
• 16.000 character Line Buffer 
• 32.000 character Text Editor 

Mail today to: 
General Electric 

Company, 
TermiNet 794-53 

Waynesboro, VA 229~ 
Telephone: 

(703) 949-1474. 

o Send me more information 
about the new TermiNet 2030 

printer. 
o Have a sales representative 

contact me. 
o I'm also interested in a 

Termi Net 2030 printer demonstration. 

Quality that will make a lasting impression 
Name _______________________ _ 

Title __________________________ _ 

GENERAL e ELECTRIC 
Company __________________ _ 

Address ____________________ _ 

City _________ State ___ lip ---
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6th COMPUTER FAIRE 
Conference & Exposition On 

Intelligent Machines for Home, Business & Industry 
SAN FRANCISCO CIVIC CENTER APRIL 3-5, 1981 

THE BIGGEST 
Don't miss the largest microcomputer­
related conference and exposition in 
the United States. 

BUSIEST 
\\ ... teeming with people, new products, 
conferences, 'and good parties ... " 
- InfoWorld 

MOST CAPTIVATING & 
See more tha n 400 exh i bits by 
companies like Radio Shack, Com­
modore Business Machines, Diablo 
Systems, Inc., Cromemco, Digital 
Research, Digital Equipment Corp., 
Byte Magazine, and many others. 

FASCINATING 
Hear more than 100 speakers, on as 
many subjects. This is an idea-sharing 
conference, and you just might come 
back as a speaker next year. 

MICRO SHOW & CONFERENCE 
\\ ... wild mix of exhibitors and attendees 
; .. some of the brightest microcomputer 
scientists and applications engineers, 
as well as a horde of personal and 
business computer buyers ... a place to 
learn of the future as well as profit 
from the present." - Robert Lively, The 
Sizzle Sheet ' 

IN THE UNITED STATES 
\\ ... the West Coast Computer Faire ... 
draws people from all over the country, 
and around the world ... " - Dr. Adam 
Osborne "From the Fountainhead" 

... AND THE WORLD? 
" ... Computer Faire appears to be 
heading for international status, per­
haps reaching the size of NCC and 
WESCON ... " - Dr. Adam Osborne, 
"From the Fountainhead" 

MORE THAN 100 CONFERENCE SPEAKERS 
Take Your Pick of Conference Sessions 

For Example: 
• Tutorials for Novices • Computer Music 
• Tech Talks for Experts • Unusual Applications 
• Low-Cost Business • Microcomputing for the 

Computing Physically Impaired 
• Public Information Utilities • Social Implications of 
• Legal Aspects of Computers 

Computing • Simulation Applications & 
• Inexpensive Educational Exotic Games 

Computing • Users Meetings, e.g.: Apple, 
• Biomedical Applications TRS-80, Commodore, Forth, 
• Computer Graphics & Art etc .. 

Conference Proceedings Will Be Published & 
Available at the Computer Faire 

MORE THAN 400 EXHIBITS 
SAN FRANCISCO 

Civic Auditorium and Brooks Hall 
(Largest Convention Facility in Northern California) 

Friday, April 3rd 9am - 6pm 
Saturday, April 4th 9am - 6pm 
Sunday, April 5th Noon to 5pm 

Registration Includes Conference Program 
& Exhibits All 3 Days 

ON-SITE REGISTRATION: $10 

FREE! SILICON GULCH GAZEllE SUBSCRIPTION 
Get a free subscription to the Silicon Gulch Gazette. Keep in 
touch with the microcomputer industry and the 6th Computer 
Faire. Loaded with news, gossip and tidbits about Silicon Valley 
(just down the road from the office). Latest information on 
speakers, exhibitors, special features of the 6th Computer Faire. 

r---------------------------------------------, 
COMPUTER FAIRE 

333 SWeH Road Woodside, CA 94062 (415) 851-7075 
Dear Faire Folks: I don't want to miss anything. 
Please enter my name to receive the Silicon Gulch 
GazeHe, for FREE! 

Name 

Address _______________ _ 

City State Zip __ _ 
l ____________________ ~-------------------~-J 
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With low initial costs for micros, local school 
districts and even small groups of teachers are now 
buying them for use in classrooms. 

CAl 
CATCHES 
ON 
by Deborah Sojka 
"CAl is not just another computer application; 
it has the potential to shake up the entire 
school system and revolutionize education. " 

At least that's the opinion of David 
Moursund, a professor at the University of 
Oregon and president of the International 
Council for Computers in Education (ICCE), 
an organization that provides information to 
teachers and other persons interested in CAl 
(computer~assisted instruction). 

Although CAl has been on the comput­
ing scene for the past 20 years, most people 
remember it as a broken dream. Today, CAl 
advocates such as Moursund are working to 
mend the dream-and succeeding. Accord­
ing to current research, approximately 15% 
of all U.S. public schools are using comput­
ers in applications directly involving stu­
dents. In 1979, nearly 6% of all U.S. public 
schools were using either CAlor CMI; grades 1 
through 12 spent about $70 million on micros 
and related equipment, and higher education 
spent over $40 million. This year, the figure 
for primary and secondary education is ex­
pected to top $150 million. 

It is not surprising, therefore, that 
more hardware manufacturers are beginning 
to view the CAl market as a profitable one. In 
the '7S- '79 academic year, six manufacturers 
aimed micros at the education market. In the 
'79- 'SO academic year, there were 25 compa­
nies; this year will see over 100 competing 
vendors. The entrants include Commodore, 
Control Data (with Micro-Plato), Apple, 
Radio Shack, Texas Instruments, DEC, 
Honeywell, NCR, Burroughs, Wang, 3M, 
Siemens, Sinclair, and Ontel. .. 

While minis are still abundant in CAl, 
the availability of micros has accelerated 
market interest, primarily because the cost 
per student hour has decreased to $1.50 
(traditional education costs about $2 per stu­
dent hour). 

In the '60s and '70s, although CAl was 
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heralded as the "savior" of education, it was 
an idea whose time had not yet come, pri­
marily because of the high cost. In 1965, the 
cost per workstation was about $50,000; in 
1975, the price dropped to $5,000; by 19~5, it 
will be about $1,000. In the early years, 
therefore, it was difficult, if not impossible, 
for an educational institution to implement 
CAl without additional financial aid.! 

In 1972, after publishing a report enti­
tled "Factors Inhibiting the Use of Comput­
ers in Instruction," the National Science 
Foundation (NSF) awarded $16 million in 
development money to the two most promis­
ing CAl programs. The grantees were Control 
Data's Plato system at the University of Illi­
nois ($10 million) and the MITRE Corp.'s TIC­
CIT (Time-Shared Interactive Computer­
Controlled Instruction Television) at Brig­
ham Young Univ. ($6 million). NSF also 
funded smaller programs, and continues to do 
so, mostly at the university level. 

Today, with the low initial costs, 
local school districts and even small groups of 
teachers within a school or within a discipline . 
are buying micros for use in classrooms. 
Moreover, experience has proved that com­
puters in the classroom are quite successful in 
inspiring high motivational levels in the stu­
dents ~ The Irving Elementary School in High­
land Park, N.J., purchased an Apple in 
December '79, and a second one in March 
'SO. Ronald Erikson, the principal, said; 
"We can't keep the kids away from the com­
puters. They are far more interested in learn­
ing than ever before. " Erikson predicted that 
students at Irving who are using CAl will be 
able to learn two years' worth of curriculum 
in one year. 

Erikson also spoke of an elementary 
school in nearby Newark, N.J., where, if stu­
dents miss a certain number of school days, 
they forfeit their time on the computer. Not 
only has this urban school experienced im-

1. HJB Enterprises reports for National Institute of Education. 

proved attendance levels, but students are 
coming to school early to get machine time. 

It is interesting that these two exam­
ples are elementary schools. Traditionally, 
universities are easily sold on the advantages 
of CAl, secondary schools are where the ac­
tion is, but elementary schools are harder to 
convince. 

FEAR OF 
BEING 
REPLACED 

This is not only because of 
cost. Early CAl advocates, 
in their zealotry, presented 
the computer-assisted in­

struction concept to the prospective faculties 
in a manner that confirmed the fears of teach­
ers~that -computers were going to replace, 
not assist, them. Compounding this inherent 
resentment, most teachers were not suffi­
ciently oriented to or trained on computers­
an oversight that, if rectified, might have al­
leviated apprehension. Computer "illitera­
cy" among teachers, administrators, and 
students is still an obstacle, but one that many 
vendors are confronting directly. For exam­
ple, the latest Apple promotion effort in­
cludes a computer Uteracy training package 
with the first micro purchased by a school. 

One other approach to easing the 
entry of computers into the classroom is the 
work of organizations such as MECC (Minne­
sota Educational Computing Consortium). 
MECC was created in 1973 as a statewide com­
puter service organization to plan, coordi­
nate, and deliver all computer services to its 
members. MECC members are the' public ffi 
school systems of Minnesota, the University ~ 
of Minnesota, the state university system, the 0 

() 
state community colleges, and the State De- w 
partment of Education. (lj 

MECC has a time-sharing system that t3 
>­services over 2,000 terminals, linking 90% of co 

all MiImesotaschools. At any given time, B: 
about 350 terminals are active. Time-sharing ~ 

(!) 
services are purchased by MECC members; ~ 
coordinators or consultants are available at no 0 

cost to assist in workshops, conversion, and B: 





Acceptance of CAl by educators and the "development 
of good courseware are inextricably mixed. 

development. MECC purchases hardware in 
large quantities to get lower prices for its 
members. 

An interesting aspect of MECC is that 
its communications network costs are met by 
a direct appropriation from the state legisla­
ture. MECC also offers a library of over 950 
micro programs for elementary through col­
lege levels. 

Charles Lund of the St. Paul Public 
School System was on the original team that 
created MECC, and is a finn believer in the 
success of such organizations. "My job is to 
manage the time-sharing and microcomputer 
services to the district. For us, MECC operates 
essentially as a contact point and a service 
agent. If we need something, we just call and 
ask for it. " Lund's district uses programs in 
all of the seven CAl levels. 

Another major obstacle to the success 
of CAl in the early days was the software, or 
"courseware." Again, because of the ex­
pense of development, high-quality course­
ware was, and is, scarce. 

Acceptance of CAl by educators and 
the development of good courseware are 
inextricably mixed, as the following' 'myth" 
by Alfred Bork, University of California at Ir­
vine, illustrates. 

"Myth-Valid educational material 
can be developed without involving experi­
enced teachers. " Bork continues, "Teaching 
is teaching whether it is done by computer or 
any other device. My experience shows that 
the really effective educational materials are 
still coming, almost entirely from those who 
are very much involved in the teaching pro­
cess. The intellectual structure of every disci­
pline is different, and the tough question of 
jitndamental goals cannot be resolved in any 
simple, quick way. While computer scientists 
and educational psychologists can help devel­
op learning material, I do not believe they can 
do it alone. "2 

The courseware developing mania has 
now spread to publishing houses and dozens 
of garage outfits. Many ofthese small compa­
nies consist of one person who owns a micro 
and is developing programs-a professor, 
engineer, computer hobbyist, or computer 
professional. 

A number of older courseware finns, 
such as Science Research Associates (SRA), 
Chicago, Ill. (an IBM subsidiary, purchased in 
1964) are still heavily involved in courseware 
development. SRA and Atari have entered into 
an agreement in which SRA will develop the 
courseware. Apple Computer Corp. is ar­
ranging a special agreement with Bell & 
Howell Co.-the first major package they're 
producing is GENIS, a combination student! 
teacher package. 

SRA is also developing computer liter-

2. ACM SIGCUE. vol. 7 no. 4, 1973. 
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THE SEVEN LEVELS OF CAl 
We are grateful to Dustin Heuston, chair­
man of the board of WI CAT Systems, Inc., a 
CAl systems house in Orem, Utah, for giv­
ing us background for these definitions: 

Computer Managed Instruction 
(CMI). Developed in the '60s by Harvey 
Brudner at the New York Institute of Tech­
no logy to test students. The computer then 
presents the results to the teacher. 

Drill & Practice. The project of Pat­
rick Suppes, Stanford Univ., provides im­
mediate feedback on work the student has. 
accomplished and elimimites the problems 
of working alone without correction and 
reinforcement. 

Helps. The third level, gives stu­
dents problems to solve. If they discover the 
answer is incorrect, they hit a question mark 
on the keyboard and the problem is solved 
sequentially on the screen. 

Straight Instruction. Teaches new 
material. 

acy programs to run on Apples, and Tandy/ 
Radio Shack is working on courseware for its 
TRS-80s. McGraw-Hill's Edutronics and Os­
borne Book Co. subsidiaries will soon begin 
marketing packages at the advanced Simula­
tions and Games and Learner Profile levels. 
Not to be outdone, Houghton Mifflin has 
introduced "The Answer," a system oper:at­
ing at the Helps level of CAL 

One publishing-house-turned­
courseware-developer believes that within 
five years, computer-related sales to primary 
and secondary schools will equal one-third of 
its sales at those education levels. 

FUNDING 
STILL 
HARD 

Funding courseware devel­
opment is still difficult, ex­
cept in commercial cases, 
where industry can exam­

ine the" issues, then make appropriate finan­
cial decisions. Presently, funding for course­
ware development programs originates 70% 
from local districts, 20% from federal grants, 
and about 10% from state governments. 
Some statewide leaders are Minnesota, Ore­
gon, and Michigan. 

Organizations such as Micro Sift, in 
Portland, Oregon may be able to improve 
courseware quality. Micro Sift is sponsored 
by the National Institute of Education, and is 
a project of the Computer Technology Pro­
'gram section of the Northwest Regional 
Educational Laboratory. It is a clearinghouse 
for micro courseware at the elementary and 
secondary school levels. Micro Sift also 
develops applications for micros in the class­
room; collects, distributes, and evaluates 
courseware from the educational standpoint; 
and provides its findings to publishers and 
other developers. 

Cognitive Diagnostics. Developed 
by John Sealy Brown, Xerox's Palo Alto 
Research Center. Brown's work showed the 
existence of at least 50 "bugs," or cogni­
tive errors, that students may" have" while 
learning" the fundamentals of a subject. 
Computers are used to conduct individual 
testing and diagnostics. 

Simulations and Games. A popular 
market for computer toy manufacturers, A 
computer is programmed with multiple 
variables from which the" students" makes 
choices; the" computer then calculates the 
implications of each choice. 

Learner Profiles. Finally getting be­
yond the experimental stage, profiles will 
be on the market this year. Testing to dis­
cover how an individual learns; testing re-

o veals such variants as right or left brain 
dominance, dyslexia, and other individual 
learning patterns. 

-D.S. 

The Micro Sift project began in De­
cember '79, and will run until December '82, 
upon reapproval of funding by the National 
Institute of Education. During its first year, 
Micro Sift's major efforts were to design field 
tests and evaluators' guides for micro course­
ware. Its next major project will be to estab­
lish a nationwide network of centers of 
education instructional facilities to support 
evaluation work. 

Micro Sift will evaluate any package 
that is offered on the market. Typical evalua­
tion consists of submitting the package to a 
regional CAl specialist, who evaluates it and 
selects two or more teachers in the grade level 
of the package who will also evaluate the 
package. Micro Sift provides an Evaluators' 
Guide and the related instruments; a Develop­
ers' Guide, for standards of micro-based 
materials; a quarterly newsletter containing 
assorted general infonnation of events in the 
field; a quarterly publication of the course­
ware evaluations that have taken place; and a 
quarterly Developers' Advisory, a newsletter 
that discusses micro courseware develop­
ments and needs. 

So much for the broken dream. The 
only caveat is to remember our recent past. 
Yes, CAl represents a fast marketplace for 
harqware vendors, particularly micros; yes, it 
is a powerful, proven educational tool; yes, 
cost is no longer an obstacle. But the old 
bugaboos-public understanding (computer 
"literacy") and good software (or "course­
ware' ')-still, as usual for most computer 
applications, lag at least two years behind the 
capabilities of the machines. ~ 

Deborah Sojka is a member of the 
articles staff at DATAMATION. 



The RCA Perfect Fit. 
Whatever your needs, nobody can offer -
more ways to solve your equipment and 
service problems than RCA. Nobody knows 
more about communications. Nobody has 
more experience. 

Need faster telecommunications? Our 
upgradable, microprocessor-controlled 
CRTs give you EPROM program storage. 
Up to six pages of display. An optional I/O 
port for your printer. Pick your protocol: 8A 1, 
85A 1,8383,40/1, 40/2,40/3. Or pick your 
VT 1 OO/VT 52 application. We also supply 
protocols and applications customized to 
your needs. 

We've got a teleprinter that's just 
your speed. Choose from a complete range, 
10 to 120 cps. Including Teletype* Model 
43's and GE TermiNets.** 

Need more reliability? We can take over 
all your maintenance needs. Your equipment 
or ours. We staff 180 fUll-time RCA service 

NEWYORK 
PHILADELPHIA 
CLEVELAND 
ATLANTA 
DALLAS 
CHICAGO 
LOS ANGELES 

212-267-1550 
609-234-8900 
216-238-9555 
404-934-9333 
817 -640-0900 
312-595-4910 
213-728-7473 

centers with the best communication spe­
cialists in the business. 

Need a way to pay for it? We've got 
flexible finance packages to fit your budget. 

Whatever you need, RCA can give you 
the perfect fit. We've been doing it for over 
20 years. Mail the coupon today. Or call our 
nearest regional office. 
*Registered trademark ofTeietype Corp. 
**Registered trademark of General Electric Co. 

IRCAserviceCOmpany~DivisionofRCA~~1 
Data Services, Bldg. 204-2, Route #38 
Cherry Hill, NJ 08358 
I'm looking for the perfect fit for my system. 
o Have an RCA Communications Specialist call me. 
o Rush me details on: 0 RCA CRT's Protocols __ 

o GE TermiNets 0 Teletype Model 43 
o VT 100IVT 52 Emulation 0 Teleprinters 
o RCA maintenance packages 

Name/Title ____________ _ 

Company ____________ _ 

Address ____ ----'-________ _ 

City/State/Zip ___________ _ 

Telephone ____________ _ L ___________________ ~ 

ROil 
Your single source. 

Data 
Services 
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THE ONLY DDP SYSTEM THAT 
COMES COMPLETE: 

. DATA GENERALS ECLIPSE SYSTEM. 
Since its inception about five years ago, con­

servative estimates place the amount of money busi­
ness has invested in DDP to be an astonishing three 
billion dollars~ 

Astonishing, particularly when one considers 
that almost all of it has gone for systems that, to put it 
mildly, are incomplete. 

In point of fact, it's lamentably rare to find any 
DDP system that doesn't suffer from one form 
of this malady or another. 

Some manufacturers have seemingly mas­
tered the hardware but are all too wanting in software. 

While others are reasonably sound at software 
but.at best'only fair when it comes to communications. 

However, there is one company with ,world­
wide software and service support whose systems 
are operating in over 75% of the 

the world, that offers 
through a unique combina­

Fortune 100 
companIes, as 
well' as. count ... 
less other 

tion of power, function and flexibility, the most com­
prehensive approach to Distributed Data Processing 
in the industry. Data General. 

What specifically is it about Data General 
that allows us to claim superior DDP capabilities? 
Simply this: ECLIPSE® Systems supply more of 
the key ingredients for successful Distributed 
Data Processing at the same place and the same 
time than any other system' you· can buy. 

For example, ECLIPSE System's 
utilize the widest and most comprehensive 
range of software available. Instead of the tradi-
tional heavy, complex software that takes too 
much time to manage, Data General has dedicat-
ed' a large part of its Research & Development 
resources over the past 12 years to provide you with 

© 1981 Oat. Cener.1 Corpor.tion. ECLIPSE and INFOS are registered trademark. and AZTEXT i •• trademark of Data Ceneral Corporation. 

easy-to-use, quality software, with sophisticated and 
simplified programmer productivity tools. 

Software such as our Advanced Operating 
System (AOS), a modern, proven operating system 
designed for the interactive environment; ANSI­
standard Interactive COBOL with easy.-to-use dis-
play extensions; PUI; INFOS® file system; ~ -

CODASYL compliant 
DBMS; and AZ­

TEXT'M 
~i;'>I';;.t;.i •• ·ii·tjN)Y·i'·i':···'i ......... . 

. word pro­
cessing. All of 
which helps you get 
your applications up and run­
ning faster, while measurably helping to reduce the 
time spent on enhancements and maintenance. 

ECLIPSE Systems have the most compre-
hensive proven-in-use communications capability 
available and working today. Not only RJE and 3270, 
but also networking software based on X.25 proto­
cols that have been successfully implemented in our 
customers' accounts for years. 

And with Data General you get compatibil­
ity across our product line. This gives you the 

benefit of using your Data General software ex­
pertise on each successive distributed data pro­
cessing application without costly program rewrit­

ing or programmer retraining. 
. There is a wide variety of sizes to choose 

from, ranging from a 1 to 4 terminal system to a 128-
terminal mainframe-size system. And the selection 
of terminals and storage devices is, without question, 
unsurpassed in the industry. 

If you have new applications or you 
want to distribute out of the mainframe en­
vironment, and you want the power, func­
tion and flexibility that allow you to imple­
ment, enhance and maintain applications 
not just on time, but in budget, contact our 
local office or write to Data General, 4400 . 
Computer Dr., Westboro, Mass. 01580. 

You'll discover our solution to DOP is the most com­
prehensive in the industry because our thinking is· the 
most comprehensive in the industry. 

4. Data General 
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Most installations have a 2-3 year ; 
backlog of unimplemented applications 

Turns backlogs into applications 
RAMIS II is a complete information 
management system. It integrates an 
English-like nonprocedural language with 
a flexible DBMS. The DBMS permits the 
easy integration of data from a variety of 
sources, while the nonprocedural 
language lets you tell the computer what 
you want done without having to say 
how to do it. 

Users report that RAMIS II systems can 
be impleme~ted in 1/5 the time it takes 
using procedural languages such as 
Cobol or PLl1. This translates into 
a productivity gain of 400% ! 

Because RAMIS II systems are simple to 
set up and modify, there is no need to 
develop elaborate specifications in 
advance. In fact, users report that basic 
requirements can be agreed upon and a 
prototype implemented in 1/3 the time it 
normally takes just to develop the specs. 
The data structures and reports may then 
be modified and enhanced in an 

evolutionary manner until the system is 
fully operational. 

Eliminating programming also eliminates 
the need to talk about programming. 
This frees the user and dp staff to 
concentrate on the problem rather than 
the code-which results in both better 
communications and a better system. 

In business, to stand still is to fall behind. 
More cost effective hardware, an 
increasing demand for computerized 
applications, and the decreasing 
availability of applications programmers 
means even bigger backlogs unless more 
powerful, more productive software is used. 

D~ 

For more information call or write 
today for a free RAMIS Ilfactbook. 

Name 

Title 

Company 

Address 

City 

State Zip 

Phone 

Mail to: Mathematica Products Group 
P.o. Box 2392, Princeton, NJ 08540 03 

SOFTWARE THAT UNLOCKS THE POWER OF YOUR HARDWARE 

MAT H EMATI CA 14 Washington Road. Princeton, NJ 08540 • (609) 799-2600 
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Transforming "show biz" into real project payoffs. 

ASSURING QUALITY 
QUALITY ASSURANCE 

by Stephen L. Stamm 
The concept .of software quality assurance 
(SQA) has reached maturity over the past de­
cade, although not without difficulty. There 
is a widespread opinion that the payoff on 
most SQA programs is marginal at best and 
that quality assurance is really a form of 
"show biz, " and certainly not worth much of 
an investment. 

Since 1978, the software quality 
assurance program outlined here has been in 
active use for military programs at GE 's Space 
Div. The principles of SQA, however, are 
broadly applicable, and an SQA program 
drawn up for the commercial sector or for 
dealing with small projects would have func­
tional similarities throughout. In the past, 
SQA programs have been accepted only be­
.cause they were part of the contract. Also, 
with the science of measuring software still in 
its infancy, it is sometimes difficult to deter­
mine the effectiveness of an SQA program. 
The guidelines and philosophy expressed in 
this article show a user how to get something 
for his money without going over the funding 
estimates given. 

The primary purpose of the SQA pro­
gram is to assure that the delivered software 
meets all the requirements of the contract or 
end user.· And, to help secure contracts, its 
secondary purpose is to define and implement 
specific measures which will assure that the 
delivered software is a high quality product; 
e.g., that it incorporates the features neces­
sary to achieve testability, maintainability, 
reliability, etc. In the typical organization, 
this responsibility is given to an SQA group 
which, working with 3% to 5% ofthe project 
funding, is expected to perform indepen­
dently. It is unrealistic to expect anything 
other than superficial results from this ap­
proach. 

An independent audit of the software 
at any point in the development cycle must be 
conducted in depth. But this capability re­
quires a resource which is a significant frac­
tion o'f the development effort itself. No 
project can afford this either in the expendi­
ture of funds or in the utilization of technical 
personnel. A person who is capable of per-

forming a good in-depth audit is willing to do 
this occasionally, but doesn't want to make a 
career of it-he'd rather be developing his 
own software. Another negative aspect of an 
SQA group working on a project as an inde­
pendent entity is that it is likely to suffer from 
an outsider image and be viewed as an enemy 
that doesn't really understand the problem. 
The atmosphere created is hardly conducive 
to achieving an effective SQA program. 

The· practical approach to achieving 
viable SQA is to make it a part of everybody's 
job. Each element of the software develop­
ment process involves QA aspects with which 
each member of the development team must 
identify to obtain the desired high quality 
product. Quality can't get added to the "rec­
ipe" by someone else later on in the process; 
it has to be included at each step. In this ap­
proach, the primary job of the SQA group is to 
produce the SQA plan and then to manage it. 
Managing does not require high level soft­
ware developmen expertise, and becomes far 
less difficult and costly to staff properly than 
previously described methods. The typical 
elements of the "SQA is Everybody's Job" 
approach are shown in the table, which 
presents the specific SQA roles of each of the 
generic performing organizations spread over 
the duration of the project in terms of the 
development cycle phases. 

THE 
SOA 
PLAN 

The first order of business 
is for the SQA group to de­
fine its requirements by 
preparing the project SQA 

plan. The presentation of all QA aspects of the 
development process in a single plan assures 
an integrated approach (e.g., design prac­
tices) and complementary rather than con­
flicting QA features in the test program and the 
configuration management system. The SQA 

plan must include at least the following 
topics: 
• Organization: the organizational approach 
to implementing the SQA program includes 
the definition of the roles and responsibilities 
of each group in the project organization. The 
independence ofthe SQA group must be clear­
ly established. 
• Requirement Traceability: this defines the 

methodology to assure that all requirements 
in top level specifications are satisfied in the 
lower-tier specifications, and sets up the veri­
fication of all requirements through traceabil­
ity to test plans. 
• Documentation: the documentation to be 
produced must be defined to assure formal, 
controlled communication among the project 
organizational elements; standards for the 
preparation of the documentation; and the 
measures to be applied to assure compliance 
with the standards. 
• Software Engineering Methodology: the 
application of the quality-related software 
engineering methodology on the project must 
be defined (e.g., structured walk-throughs, 
software development folders), and provi­
sions for monitoring compliance must be set 
forth. 
• Training: the requirements for certifying 
the software development personnel's knowl­
edge of the QA measures to be applied to the 
project must be defined. 
• Formal Reviews: a definition of the reviews 
to be conducted and the methodology to be 
applied must be made to assure readiness, 
smooth interface with the customer, and 
maximization of the benefits to be derived 
from each review. 
• Test Program: as the keystone of SQA, the 
SQA plan must specifically define the mea­
sures for technical review of the test plan! 
procedures and compliance with prescribed 
testing standards; the role of the SQA group in 
conducting the tests and certification of the 
results; the system for reporting test discrep­
ancies; the·' 'requirement for retest" decision 
process; measures to assure control of special 
test software; and measures to assure control 
of hardware used to test the software. 
• Configuration Management: the QA con­
siderations that place requirements on the 
project configuration management system in­
clude a software library with control proce­
dures to assure unambiguous id~ntification of 
the products and prevention of unauthorized 
modifications; definition of procedures for 
the generation, disposition, tracking and 
closeout of design and test discrepancies; and 
a configuration audit prior to delivery of the 
products. 
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The' practical approach to achieving viable software 
quality assurance is to make it part of everybody's job. 

THE PROJECT ORGANIZATIONS' ROLES IN THE SOFTWARE 
QUALITY ASSURANCE PROGRAM 

~--- ~.... -~--~----------- PROJECT ORGANIZATION -

DEVELOPMENT 
CYCLE PHASE SYSTEM ENGINEERING 

Requirements 
·Definition • Requirements traceability 

• Technical review of specs 

SOFTWARE DEVELOPMENT TEST AND INTEGRATION 

• Prepare Programming Standard Document (PSD) 
• Develop/lmplement Programmer Training Plan 

Preliminary 
Design 

• Prepare SW Rqt's Rev. (SRR) 

• Requirements traceability 
analysis 
• Technical review of specs 
and Interface Control 
Documents (lCD) 

• Technical Review of PDR 
material 

• Complete PSD 

• Initiate SW Development Folders (SDF) 
• Trace test requirements to test plans 

• Prepare Prelim. Design Review (PDR) 

Detail Design 
and Code 

• Trace requirements to design implementation 
• Technical review of specs 
and ICDs 

Test and 
Operations 

• Technical review of 
test plans 
• Tech. Rev. of CDR Mat'I 

• Technical review of test 
procedures 

• Prepare Discrepancy 
Reports (DR) 

Production of a high quality product 
must start at the front end of the development 
process. The precise definition of the soft­
ware system requirements in terms of the 
functions to be provided, together with re­
lated performance parameters (e.g., timing 
and sizing), is absolutely essential. Quality 
will be judged by the user after delivery, so 
there must be no uncertainty or ambiguity 
about what he will get: user disappointment is 
tantamount to poor quality. During the re­
quirement definition phase, the primary con­
tribution to producing a high quality product 
is a strong system engineering group. It must 
work with less easily defined requirements, 
such as portability and reliability, which 
might subsequently result in specific design 
standards. 
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• Conduct structured walk-throughs 

• Prepare Critical Design Review (CDR) 
• Maintain SDFs 

• Technical review of test procedures 

• Prepare DRs 

The quality mechanism used to assure 
that the requirements have been met is a for­
mal software requirements review (SRR). 
This mechanism is especially rewarding be­
cause it is self-stimulating and self-motivat­
ing. Few people want to make fools of 
themselves in public. However, the review 
can be no better than the capabilities of the re­
viewers, and the SQA group must assure ade­
quate participation in and preparation for the 
review. It is especially important that the 
eventual operators of the system participate in 
all such reviews and that appropriate action 
items are formulated during the presentation. 

During the requirement definition 
phase, it is important to put into place the 
means for producing the high quality product 
(code, database, and documentation). Pri-

• Trace test plans to test procedures 
• Conduct test readiness meetings 

• Conduct post-test meetings 

• Prepare DRs 

marily, this requires two things: the definition 
of what high product quality is, and program­
mers who understand and are capable of 
working to these definitions. Each program­
mer must be provided with a copy of a pro­
gramming standards document (PSD). But 
then, with strong management support, the 
software development group must run train­
ing ~essions on the content and application of 
the PSD. The SQA group, for its part, must 
certify that each programmer participates in 
this training activity. 

As the project moves on to product 
design, a large contribution to assuring the 
quality of the end product is made duHng the 
preliminary design phase. Before the detail 
design of a software module is begun, each 
programmer must have a precise and detailed 



PROJECT MANAGEMENT 

• Conduct SRR 
• Prepare Configuration 
Management Plan (CMP) 

• Establish engineering review/ 
change control board 

• Conduct PDR 

• Conduct CDR 

• Prepare preship audit 
• ERB/CCB DR disposition 

QUALITY ASSURANCE 

• Prepare Project SCA Plan 
• Audit traceability analysis accomplishment 
• Audit spec review accomplishment 
• Review spec compliance to documentation standards 
• Review PSD scope for completeness 
• Review training plan for scope 
• Audit training attendance 
• Assure SRR action item closure 
• Assure proper participation 
• Review for compliance with SQA plan 

• Audit traceability analysis accomplishment 

• Audit spec and ICD review accomplishment 
• Review compliance to documentation standards 

• Review PSD for completion 
• Audit Implementation of board 

• Audit existence/completeness of SDFs 
• Audit traceability analysis accomplishment 
• Assure PDR action item closure 

• Audit traceability analysis accomplishment 
• Audit spec and ICD review accomplishment 
• Review compliance to documentation standards 
• Audit walk-through accomplishment 
• Audit Test Plan review accomplishment 

• Assure CDR action item closure 
• Audit SDF's maintenance 

• Audit traceability analysis accomplishment 
• Audit meeting accomplishment and procedures 
• Audit test proc review accomplishment 
• Review compliance to documentation stds. 
• Certify test results and reports 
• Conduct preship audit 
• Monitor/expedite DR closure 
• Prepare statistical report on DR activity 

definition of what the module is to do, how 
well it must perfonn, the environment in 
which it must operate, and its external inter­
faces. During the preliminary design phase, 
the focus of the SQA program is to assure that 
this will happen. 

tation and intent. 
The quality of the software product is 

strongly dependent on the ability to test it, 
and during the development process it is 
necessary to look ahead a bit and assure test­
ability. The test group must trace the module 
requirements into the preliminary test plans it 
is preparing, and then feed back any special 
design requirements needed to implement the 
test plan. Its contribution to product quality 
starts much earlier in the development cycle 
than is commonly acknowledged. 

The detail requirements/environment! 
interface definition is perfonned by the soft­
ware development group. To evaluate the 
quality of this activity, considerable technical 
expertise and an intimate understanding of 
the system level requirements are needed. 
The only practical approach is to apply the 
system engineering group to this task. It has 
defined the top level requirements and must 
now evaluate the software development 
group's response to these requirements, re­
solving any difficulties arising from interpre-

We have found that an effective 
mechanism to establish the desired clear com­
munication with the programmer is the soft­
ware development folder (SDF). The SDF 
documents the life history of a module from 
the time its requirements are defined until it is 

released to the test group. It is initiated in this 
phase by the cognizant programmer, and one 
of the first things to be included are the mod­
ule req uirements/ en vironment! interfaces. So, 
the SDF provides a specific mechanism to as­
sure that the required communcation has been 
achieved at this very personal level. The SQA 

group audits the SDF initiation when it actually 
occurs. 

At the start of the preliminary design 
phase, the top-level specs assume a degree of 
sacredness, and a fonnal change control 
procedure must be established. This is done 
best by having program management create a 
board to rule on changes, called either the 
engineering review board (ERB) or the change 
control board (CCB). The board must provide 
the means for making rational and integrated 
change decisions and not degenerate into an 
administrative function-a change-process­
ing paper mill. Quality objectives will be met 
only if program management creates a real 
working board consisting of top-level organ­
izational representation, a board that actually 
makes changes rather than just record deci­
sions made elsewhere in an undisciplined and 
invisible fashion. 

The preliminary design phase ends 
with another fonnal review, the preliminary 
design review (PDR) , which has the same 
objectives as the software requirements re­
view described previously. 

"Quality must be built in; it can't be 
tested in" is an overworked cliche but none­
theless true. This next phase is a critical peri­
od in the development cycle, yet it is the most 
difficult time to apply specific quality mea­
sures. The detail design and code phase 
should be met with the application of a com­
bination of quality-oriented mechanisms. 

Because they are so complex, we 
have learned that special attention must be 
given to the development of software inter­
faces. The bulk of this work must be done by 
the software development group, but to as­
sure a sharp focus on this activity, the respon­
sibility for the interface control documents 
(lCD) is placed in the system engineering 
group. In this way, at least two people are 
working toward the timely and complete defi­
nition of the interface details with the system 
engineers and are providing an in-depth re­
view function on· a continual basis. ' 

When the software design is com­
plete, ,another fonnal review must be 
conducted and successfully completed before 
huge amounts of resources are committed to 
the subsequent coding and testing efforts­
the critical design review (CDR). This review 
assures that there is a well-defined design in 
place, with a minimum risk of subsequent 
redesign or inefficient application of the ex­
panding programming team. The CDR 
achieves a top-level review of the product's 
quality at this point in the development cycle, 
e.g., the completeness of the documentation, 
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The quality of the software product is strongly 
dependent on the abil ity to test it. 

adherence to the more easily audited stan­
dards, and traceability of functional require­
ments to the design implementation. The 
CDR, however, is not a suitable mechanism 
for reviewing the lowest-level detail of the 
design, which is where the quality must be 
built in. To achieve this, the structured walk­
through has been found to be very effective. 
In this .informal (typically around a table) 
minireview setting, the programmer can lead 
several reviewers through the complete de­
sign, making it possible to evaluate test­
ability, operability, maintainability, trans­
portability, etc. The vital task of the SQA 

group is to prepare the plan for this activity 
(module, date, participants) and to make sure 
that it is performed. Otherwise, the informal­
ity of the process can slip into lip service exer­
cises or into continual rescheduling-finally 
past the date of product delivery. 

The process of code-and-debug is not 
usually amenable to close scrutiny or audit. 
Because of the softness.ofthe software, man­
agement visibility can become completely 
lost and product quality can suffer. Special 
measures must be employed to avert this 
situation and to assure that the programmer 
does not work in isolation. The structured 
walk-through technique is employed, again 
after successful compilation has been 
achieved. This means a line-by-line review, 
the only way to check for adherence to coding 
and code documentation standards. The ex­
perience of senior people and the fresh ap­
proach and more recent academic training of 
the junior staff members can be used very 

profitably at this point. 
During this code-and-debug period 

the software development folder (SDF) should 
also be maintained, even ifit is a very dif­
ficult discipline to impose onthe typical pro­
grammer. But the SDF is the best management 
defense against the' 'trust me" syndrome and 
forms the basis for the subsequent preparation 
of the formal test procedures and users' 
manuals. Without good source material in the 
SDF, there is seldom the time or the inclina­
tion for high quality in subsequent documen­
tation. 

COMPLETE 
REVIEW 
OF SDF 

The SDF must ·always be 
available for review and 
audit. Prior to turnover of a 
module to the test group for 

formal testing, a complete review of the SDF 

is conducted by the software development 
group supervisor and the SQA representative. 
The goal here is to provide documented evi­
dence that the module is adequately debugged 
before the turnover occurs. After the SDF is 
certified complete, it is placed in the software 
library. 

The design of the test program is 
finalized during this phase. The system engi­
neering group has the responsibility of re­
viewing these plans and assuring that the test 
program will indeed verify all the software 
functional and performance requirements. 
The SQA group audits this review and any dis­
crepancies that are to be resolved. 

Software quality assurance must in­
volve, of course, much more than testing, and 

"And that's my philosophy of life .... go with the flow." 
© DATAMATION 
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the SQA group must not be a part of the test 
group, which is a separate organizational 

. entity. As we now describe the elements of 
the SQA program used during the test phase of 
the development cycle, we will further note 
that the SQA role in actual testing is minor. 
This arises again from the fundamental differ­
ences between hardware and software, i.e., 
the' 'softness" of test items. In software test-

. ing there are no gauges to monitor or traces on 
a scope to analyze; there isn't even any noise! 
The quiescent atmosphere ofthe software test 
is not the place to expect much in the way of 
SQA activity. The significant SQA tasks are 
performed before and after the test is run. 
This realization, that SQA has very little to do 
with the actual testing of the product, is 
fundamental to implementing an SQA pro­
gram that really works. Unlike hardware QA, 

a successful software QA program must focus 
on methods and techniques that contribute to 
the software quality rather than on conducting 
the test. 

The first important SQA measure in the 
test process is to identify what is being tested 
and to define precisely the test environment. 
These are configuration management (CM) 

functions. The project management inust in­
clude these SQA requirements in the CM sys­
tem. This is usually achieved by establishing 
a controlled software library, and all software 
test articles (code and database) with appro­
priate version identification are drawn from 
this library. Formal testing of other than con­
trolled software is meaningless. 

The next SQA measure is to define the 
test precisely before it is run, especially the 
success/failure criteria, and to achieve a prior 
agreement by all interested parties, including 
the end user. This is done by having the test 
director from the test and evaluation group 
conduct a pretest readiness meeting, at which 
the test procedures are modified to become 
the agreed-upon procedures that will be used 
in the test, and subsequently controlled as a 
part of the CM system. 

The SQA function during the test is to 
make sure the procedure is being followed 
precisely or that changes are documented 
properly. After completion ofthe test, the test 
director conducts a post-test meeting and the 
SQA representative assigned to the test certi­
fies the correctness of the test report, which 
includes the discrepancy reports (DRS) result­
ing from the test. At this meeting, each DR is 
assigned to the proper individual for resolu­
tion and subsequent reports to the ERB/CCB . ..J 

The SQA representative monitors DR closure <i! 
. . 0 

activIty. I • ~ 

The discrepancy reports provide one <i 
excellent measure of the product quality, and >­
it is the responsibility of the SQA group to ana- ~ 
lyze this data and prepare statistical reports. g 
Examples of product quality data that might ti: 
be used by management to identify weak (§ 



The Crunch. 
High-volume information process­

ing comes easy to Wang Virtual 
Storage computer systems. Virtual 
memory management gives each 
VS user a full megabyte of logical 
address space for big-program de­
velopment and execution. Multiple 
Input/Output Processors work inde­
pendently to break the 110 bottle­
neck, buffering the CPU for faster 
throughput. And our sophisticated 
VS instruction sets cut through 
complex tasks with ease. 

Expansion is easy, too. The VS 
family lets you grow from 6-user 
support on the VS 50 to 32 users on 
the VS, to 128-user support on VS 
100 systems. Use up to 2 million 

I 
. 1980 Wang Laboratories, Inc., Lowell, MA 01851. 

bytes of main memory and 4.6 bil­
lion bytes of mass storage. And get 
an eight-fold increase in processing 
speed with the VS 1 ~O's 32-bit pro­
cessor, 64-bit (lata path and 32K­
bytes of integral cache memory. 
While protecting your software and 
peripheral investment every step of 
the way. 
Unsqueezed. 

But Wang VS systems aren't jList 
powerful computers. They're com­
plete systems that make computer 
power ingeniously easy to use. Our 
programming aids, for example, let 
you create a data entry screen as 
easily as writing a word processing 
document. Our Symbolic Debug 
utility lets you test and modify 

COBOL, BASIC, RPG " and Assem­
bler programs at the source level. 
And our menu-driven file manage­
ment facilities let you set up files, 
process transactions, generate 
reports and establish field-level 
security controls - interactively. 

In all, Wang VS systems give you 
more easy ways to use computer 
power than any other system 
marketed today. Word processing, 
phototypesetting, electronic mail 
and telecommunications are all VS 
system options. 

Call us: And let your local Wang 
Representative show you how to 
apply the crunch. Without getting 
caught in the squeeze. 

'Send Solutio~ - - - ----, 

I 0 Send more information on the Wang VS. I 
o Show me the VS in action. 

I Name . I 
I Title I 

Mail to: Wang Laboratories, Inc., Lowell, MA 
01851 (617)459-5000 DP112/D31 

WANG 
Making lb. world mora produelhr •. 
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The key to a successful software quality assurance 
program is to ,assign a realistic role to the SQA group. 

/ 

spots in the software implementation process 
are the number of DRS, the frequency distribu­
tion of DRS by type, the mean time of closure, 
and the DR rate as a function of product life. 
The analysis of DRS continues while the prod­
uct is being used in its operational environ­
ment. This information is especially useful 
for the definition of subsequent product im­
provements or the design of new products. 

A further measure of product quality 
is simply the extent to which specific code has 
been exercised. Tools are available to analyze 
the frequency with which paths are executed. 
The most important result of these analyses is 
to uncover code in the final product that has 
never been executed in the formal test pro­
gram. It must then be determined if there is a 
hole in the test program, a flaw ~n the design, 

Morethan digitizers! 

Turnkey computer-aided 
, drafting systems suited to 
your needs starting at under 
$50,000 - complete! 
While it is true that Summagraphics is the world's largest manufacturer of dig­
itizers, our interest in computer-aided drafting systems does not stop there. 

Our Datagrid II system comes in configurations of hardware and software 
that give you the capabilities you need without forcing you to pay for frills 
you'll never use. 

Datagrid II is available for remote job entry situations where all that is re­
quired is preprocessing graphic inputs for communication or recording. It is 
also available in totally stand-alone configurations complete with plotter or for 
use with your existing plotter. ' 

Systems are already at work in such varied applications as PCB and 
Ie layout, mechanical drafting, mapping, schematic diagrams and a host 
of others. 

Before you invest in any CAD/CAM system, you should investigate the 
real values offered by Datagrid II. Tell us what your needs are, and we'll send 
you complete information - free. 

• 
®~~ru.n~~rDruKcolrp~o~ra~tio~n' ® 

35 Brentwood Avenue' P.O. Box 781' Fairfield. Connecticut 06430 
(203) 384-,1344' Telex: 96-4348 
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or simply some superfluous code that is about 
to be delivered. The SQA program should re­
quire the application of code analysis tools 
which support the measurement of the soft­
ware quality as part of the test program. 

The major SQA milestone during the 
test phase is a configuration audit conducted 
by the SQA group prior to shipment of the 
product from the factory. Through this audit, 
the company management and the customer 
are provided data to decide if the software is 
of sufficient quality to ship to the operational 
site. Specifically, the configuration audit 
accomplishes the following: 1) the product to 
be shipped is compared with the documented 
configuration identification represented by 
the applicable specifications and manuals; 2) 
the test results and DR dispositions are re­
viewed to verify that the product meets its 
specified performance requirements; 3) the 
product to be shipped is compared with the 
tested configuration; 4) any requirement not 
verified by testing is verified by comparison 
with appropriate detail/design documenta­
tion; and 5) all open items 'that are to be re­
solved after field installation are identified. 

WINNING 
SOA 
PROGRAM 

Software quality assurance 
can be made a useful in­
gredient of a software 
development project. The 

elements needed to achieve a successful SQA 

program must include the following: 
• An SQA plan that has high project visibility, 
that specifically defines the SQA program at a 
level of detail suitable for implementation, 
and that has the wholehearted support of 
project and company management. 
• A project organization that distributes the 
SQA program responsibility, placing the SQA 

tasks where the capability really exists. 
• The application by the programming staff 
of special software engineering techniques 
specifically targeted at enhancing product 
quality. 
• Measurement' of the effectiveness of the 
SQA program and, ifpossible, ofthe quality of 
the product. 
• Finally, SQA personnel as an integral part of 
the project team (dispel the "outsider" 
image). Even if they are assigned to the 
project by a boss who has an independent line 
of communication to top-level company man~ 
agement, quality compromises can be re­
solved prudently. 

The key to a successful SQA program 
is to assign a realistic role to the SQA group. 
They first define the project's SQA program 
and then they manage its implementation . 
But they do not create quality in the product 
-that's a part of everybody's job. ~ 

Stephen L. Stamm is manager of 
software productivity programs at GE's 
Space Div. in King of Prussia, Pa. 



Jim Orgill, Director of Data Processing 

ADR's integrated software 
expands productivity and progress. 
at Wright Schuchart, Inc. 
ADR's Integrated software 
improved DP services. 
According to Jim Orgill, Director of Data 
Processing, "We've been on a fast track for 
the last year-and-a-half in improving our DP 
services. We've been able to accomplish with 
a very small systems development staff what 
other companies might require 30 or 40 
people to achieve. We couldn't have come 
so far so quickly if it weren't for ADR soft­
ware. We have DATACOM/DB and DC, 
DATADICTIONARY, DATAQUERY, ROSCOE 
and The LIBRARIAN and plan to add other 
ADR products in the near future." 

ROSCOE reduced turnaround time 
from two days to 12 minutes. 
According to Ron Higgins, Manager of 
Technical Services, Wright Schuchart had 
been experiencing two-day turnaround in 
testing. "A programmer would keypunch his 
deck, submit it to operations and wait for a 
printout. After we installed ROSCOE, turn­
around time went down to 12 minutes." 

ADR product integration 
made job 10 times easier. 

"We brought in ROSCOE and The LIBRARIAN 
about a year ago," Mr. Higgins went on. 
"They worked so well together that when we 
looked into a DBMS we asked ADR to be 
part of that review. One of the vital reas~ns 
for choosing ADR was the fact that they build 
integrated products. It didn't make sense 
to us to get a data dictionary from one sup­
plier and a data query from another. We 
wanted software designed to work together, 
a good example being DATADICTIONARY's 
integration with The LIBRARIAN. I honestly 
feel that ADR's integrated products made 
our job at least 10 times easier." 

Better support from ADR 
than any other vendor. 

"After ADR installed the initial products," Mr. 
Higgins continued, "everything worked fine. 
Then we accidentally clobbered the system. 
ADR could have told us it was our problem, 

not theirs. Instead, they came back, re­
installed the software and re-educated us. 
We've received better support from ADR 
than any vendor I've ever dealt with." 

. Instant information with ADR 
Data Base Management software. 

"We're now beginning to make effective use 
of DATACOM/DB and DC, DATADICTIONARY 
and DATAQUERY," Mr. Orgill stated. "For 
example, when the payroll clerks want to 
find out what construction job one of our 
thousands of workers is on, they just use 
DATAQUERY to get the information from 
DB. Before they'd have had to go through 
stacks of old reports which could take 
forever." 

Ron Higgins, Manager of Technical Services (right) 
and Carl Brockman, Systems Programmer 

, Productivity climbing. 
"Productivity is increasing tremendously," 
Mr. Orgill concluded. "I give the credit to my 
staff and to ADR products." 

95-year old Wright Schuchart, Inc., is as , 
much a Seattle landmark as the city's famous 
space needle, which the company built. The 
50th largest U.S. contractor is a leading 
builder of high-rise office buildings, paper 
mills, and nuclear energy facilities. The com­
pany's DP department employs 21 people, 
operates an Itel AS4, 3330 Model 11 disk 
drives, has eight terminals inhouse and three 
at remote construction sites. 

ADR. The leader in Datapro Software Awards 1977, 1978 & 1979 
for IBM 370/30xxl4300 products. Over 12,000 products installed. 
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For more information, contact: 

APPLIED 
DATA 

RESEARCH 
The Big Difference 

is our integrated network 

Route 206 and Orchard Rd. 
eN·8, Princeton, NJ 08540 
Telephone (201) 874·9100 



Ask the people 
who made your system. 

Maxell Floppy Disks are either expressly specified or recom­
mended by many major disk drive manufacturers. We're also 
relied upon by a growing number of 8" and 5%" Floppy Sys­
tem owners. They find our Floppy Disks do everything possible 
to bring out the maximum performance of their systems. And 
they find our disks do this consistently. 
Are we better than others? Will a box of ten Maxell Disks 
always contain ten disks that produce high performance 

results every time? We think so. We certify each one. We 
maintain extraordinary quality control. So they all meet or 
exceed the most critical industry standards. 
But please ask the manufacturer of your system to double 
check our recommendation. See your computer products 
supplier. Or write to us for more information. We recommend 
dealers write to us about the opportunities Maxell Business 
Products offer. 

maxell. 
BUSINESS PRODUCTS DIVISION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: (201) 440-8020 
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by Hesh Wiener 
Whatever else might be said about the IBM 

370 generation, one thing stands out as true: 
more money was lost on leasing these ma­
chines than on any other computers in histo-

. ry. The losses were not only those of leasing 
. companies. Lenders, insurers, investors, and 
users shared in the problems. All of the 
parties were surprised by the disaster. 

Although part of this story begins in 
July 1970, when IBM introduced the first large 
mainframes in its 370 series, the roots of the 
leasing debacle that was to occur some 10 
years later reach all the way back to 1688, 
when Lloyd's Coffee House opened in Lon­
don. Some might argue that the 17th century 
is too recent a time to begin unfolding this 
story, because it has to do with people who 
want something for nothing, who want to 
make wealth materialize out of thin air. If this 
is so, the story is as old as humanity. 

It's not the kind of story that ends with 
a happily ever after, because for some of the 
individuals and some of the organizations 
embroiled in the 370 leasing mess, the fore­
seeable future includes adjustments to sub­
stantial monetary losses and, possibly, 
bankruptcies. It also includes scores of law­
suits, and some smugness and snickering 
from the fortunate, who now claim their safe 
situations are the result of foresight and wis­
dom. 

There are as many questions as there 
are answers in this story, as well as a few 
tentative conclusions and bits of information 
that might help computer users, leasing 

ffi companies, banks, and so forth. But the main 
~ 

~ lesson from the experiences of those involved 
ffi in the financing of IBM 370s is that a lot can go 
~ wrong with seemingly sound business ar­

rangements, and a lot can happen that ought 
not to happen: when big money deals blow 
up, you have to be pretty far away to escape 
unharmed. 

W 
0.. 
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~ Into the valley of death rode the 
o Fortune 500 
~ 
0: 
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For all practical purposes, Itel is dead. 
Oh, it's possible the San Francisco leasing 
company will come back to life, after spend-

During the 310 generation, Lloyd's made what could be 
the most interesting and tragic bet in its h~$~ory. 

-::::::::::-.. ---~ 
-

THE LOSS 
GENERATION 

--=---
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Right up until the 430Q announcement, computer 
leasing seemed to be a gold mi"~e~ 

ing some time in the limbo of bankruptcy . But 
if you want to lease a computer, Itel is not 
going to come into your office and make the 
slickest pitch in the world, the way it did 10 
years ago, the way it did until recently. Now, 
things are different. The companY's 1979 
annual report leads off with a letter to share­
holders from chairman of the board James H. 
Maloon: 

"1979 was a year of immense and 
tragic change for Hel. The effects of that dis­
ruption continued into 1980. A myriad of 
problems arose from the collapse of the 
company's computer-related business .... " 

Stockholders reading the letter are 
brought quickly to the bottom line. The 
company was in hock to the tune'of $1.2 bil­
lion after losing $443.3 million during the 
year. Another $50 million-plus went down 
the drain during the first nine months of 1980 
-and so the report goes, with parentheses 
and footnotes galore. 

Hel's troubles involve dozens of the 
world's leading companies; because Itel's 
portfolio of leased computers sits in an ar-' 
chipelago of high class data processing 
shops, the very places where a 'lot of the 
world's big money is collected, counted, and 
disbursed. Itel's debts were incurred with 
some of the biggest and smartest banks in the 
industrial West. Itel's shares, both common 
and preferred stocks, have been held by 
investors-individuals and institutions­
whose records on Wall Street otherwise stand 
as testimony to generally prudent investment. 

So what happened? 
The money went away. 

Ask not for whom the Lutine bell tolls, 
it tolls for thee 

Everyone knows Lloyd's of London 
is the most prestigious insurer in the world. 
Why, Lloyd's is practically synonymous with 
big insurance. For nearly 300 years, from the 
time of its humble beginnings as a coffee 
house to its present situation in imposing 
quarters at a Lime Street, London address, 
the organization has prospered by taking risks 
that no other organization would take. More 
importantly, Lloyd's has grown great and fa:­
mous by transforming risks into probabilities, 
by assessing the chance that the unforeseen 
might or 'might not occur. When it comes to 
guessing about the future, Lloyd's lays it on 
the line-for a price. 

During the 370 generation, Lloyd's 
made what could be the most interestin'g and 
tragic bet in its history: Lloyd's set odds ori 
the rate oftechnological progress. Specifical­
ly, Lloyd's set a price on its a~suming the key 
risk in computer equipment leasing: the 
chance that some machinery would bring in 
rents greater than the cost of buying, financ­
ing, and placing the gear in the hands of 
users. It was an enormous bet; Lloyd's ac-
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cepted millions in premiums against a chance 
that hundreds of millions might be paid out. 
Lloyd's lost. 

Currently, Lloyd's says computer 
equipment lease insl).rance will cost it about 
$400 million. This is the third upward revi­
sion of its loss estimates and, the insurer says, 
very possibly the last. On the other hand, Itel, 
the largest'single claimant under the policies, 
figures it will be asking Lloyd's for some 
$310 million. Both Lloyd's and Itel think that 
Itel's problem will represerit something like 
halfthe total loss. So, dependi~g on the accu­
racy of various estimates ofItel's share of the 
red ink and the total value ofltel 's valid insur­
ance claims, there is still roo~ to speculate 
about the ultimate magnitude of the ~atas-
trophe.· '.' , 

, At the same time, some of the compa­
nies that insured transactions will not have to 
make any chlims at all,or will make only rela­
tively tiny claims. On these policies, Lloyd's 
stands to come out ahead, just the way it had 
hoped all along. . 

Nonetheless, the problems of insured 
leases are only' part of the picture. Whoever 
invested in niM 370 equipment, whether as a 
purchaser, lessor, lessee, banker, or insurer, 
stands to lose big if it did one thing-got in 
late in the generation. 

Values in wonderland 
The 'losses accrued in 370 generation 

computer deals stem, in large measure, from 
the precipitous decline 'in used equipment 
values. The gap between what people ex­
pected mac;hinery. to' be . worth, and the price 
placed on that equipment by the market has 
grown very wide; it has engulfed thous~nds of 
mainframes. . 

Losses have also been incurred on 
certain leases of peripheral· equipment, both 
IBM and non-IBM. These losses' have 
been markedly ,less, because the worth of 
peripherals has not.fallen, relative toexpecta­
tions, nearly as much as that of mainframes. 

, Used computers come down in price 
whenever 'new computers offer users more fpr 
their money. There' are other factors, to be 
s'ure, but the biggle is price/performance-:­
the co~t of a computer per unit of work it will 
do. The other factors are chiefly those.that af­
fect the price/performance ,of a system in an 
operational context~ such as the. amount of 
power it consumes and the amount of space it 
occupies: And the attitudes of users coimtas 
well. For a number of reas'ons, users will take 
a newer machine, ,all other· things b~ing 
equal. 

For exampl~, a 37'0/168 that might 
have cost $4 million from IBM in the middle of 
the last decade can be hought on today's used 
market for well under 10% ofthat amount. A 
370/148, w.orth about $750,000 in 1977, can 
be ha~ right now for under $35,000, less than 

5% of its original cost. Anybody who thought 
that computers ought to be written off over, 
say, seven years, and who had figured de­
preciation in a straight line will find that the 
market for used computers disagrees sharply 
and painfully with the accounting figures. 

A similar situation exists for lease 
rates, which do not track sales prices exactly. 
but tend to relate over the long haul to sales 
prices. That 370/168, once commanding a 
monthly rent well over $80,000 (and that with 
the user making a four-year commitment) can 
be had on a shdrt lease for less than $20,000 a 
month. A 148, once $12,000 a month, might 
now bring a lucky lessor a couple of grand. 

The 370/168 has been succeeded by 
the 3032 and 3033, the 3032 by the 3033-N, 
and the 3033 by the 3081. Each new machine 
has been a better value than the one it re­
placed. Similarly, the 148 has given way to 
the 4341s, cheaper by a long shot than the 
computers of the last decade. 

Today's problems are in marked con­
trast to the situation among lessors, users, and 
fi~anciers a few years ago. In the second half 
of the 1970s,right up until the 4300 an­
nouncement, computer leasing seemed to be 
a gold mine. Fortunes were made, and some 
of the' companies that made them actually got 
to keep the money. Even today, after soine' 
hard times, you won't have much trouble 
finding success stories in the third-party leas­
ing business. And it's a safe bet that the next 
generation of computers will make some new 
people rich, although there will doubtless be 

THE LUTINE BELL 
The Lutine Bell hangs in·the Great Hali 
at Lloyd's, the Underwriting Room. It 's 
been there for a long time, about 80 
years. WIlen there is momentous' bad 
news to be announced to the underwrit­
ers, the bell is struck once. When there is 

, some very important good news, the bell 
is struck twice. ' " 
. . The be)l wa:soriginally !heship's 

bell of the French frigate La Lutine, 
which was captured by the English' navy 
at Toulon in 1793 'and thereafter re­
named the HMS, Lutine. The Lutine, 
served as a cargo ship, 6auling'gold"and 
si~ver,- among other goods. And it "was a 
cargo Qf precious metal that filled the 
Lutine when, on Oct. 10,'1799, it'sank 
,in, a storm off TerschelliQ-g while' at~ 
tempting to make. its' 'y armouth~ Ham­
burg run. All hands were lost Lloyd's, 

, which had insured the ship, paidin full 
for its cargo. > , • " ", • 

, . Several $alvage operations took 
place after the, sinking, and in 1859 the 
bell·ltselfwas raised from the bottom of 
the sea. Some time l~ter, the h~ll was in-
stalled at 'Lloyd's.' . 



failures. To understand how all this can hap­
pen, you've got to understand a little about 
the way leasing is done. 

The loan arranger 
Most computer leases involve a fi­

nancing method called tax leveraging. This 
means that the lease includes a party who 
nominally holds title to the machinery or gets 
the benefits of title, but who does not actually 
put up anything like the total cost of the gear. 
The difference between the amount contrib­
uted by this so-called equity owner and the 
actual cost of buying the equipment is bor­
rowed from a bank or other lending institu­
tion. The way debt is used to increase the 
financial power of the equity owner's invest­
ment is called leveraging, just the way a 
company borrowing money to supplement its 
shareholders' equity is said to be leveraged. 
The purpose of leverage in a computer lease is 
to increase the tax benefits available ,to the 
equity investor; tax breaks are the equity part­
ner's payoff, hence the term' 'tax leveraged 
lease. " 

In addition to the equity partner and 
the lender, a leveraged lease involves a so­
called packager, the party that sets up every­
thing and goes to the user. Itel was a packag­
er. The packager's profit is a fee for making 
all the arrangements, plus, after the parties 
that put up the money get theirs back, a share 
in any extra revenues the equipment might 
bring in. 

..------' 
-',".:o~_ 

The user gets cheap financing. This is 
because the equity partner doesn't get inter­
est, only tax benefits and a share in the value 
of the equipment at the end of the term of the 
deal. The only interest the user has to pay is 
the interest on the loan. Typically, the equity 
partner will put up from 20% to 25% of the 
price of new equipment that is to be leased, 
meaning the user has to incur interest charges 
only on a portion of the price of the gear. 
Interest is only paid on 75% to 80% of the cost 
of the deal, which becomes a big discount. 

Tax leveraged leasing was the name 
of the game, and the leasing companies were 
able to do pretty well in the business. But they 
wanted more. 

The grow-grow years 
Back in the mid-1970s, the leasing 

companies felt they could grow to be very 
large financial institutions. This involved get­
ting lots of equity investors and borrowing 
lots of money. And it also meant that the leas­
ing companies had to find lots of customers. 
There was no shortage of users who wanted a 
discount on the IBM equipment they needed, 
but there was a little catch. 

Users didn't want to take really long 
leases. They didn't want to be locked in with 
a machine for, say, seven years, but the leas:­
ing companies were able to set up inexpen­
sive deals only if users would sign for 
relatively long lease terms. IBM was giving 
customers a break on terms of only four years; 

the leasing companies wanted to compete. 
The answer was obvious: the leasing compa­
nies would have to offer users four-year deals 
at favorable rates. 

So the lessors went to the banks and 
told them their loans would be safe, that once 
one user was through with the machine, there 
would be another to rent it, partiCularly at the 
cheap rates made possible by leveraged leas­
ing. Whether or not the banks trusted the leas­
ing companies to make good didn't matter. A 
government rule, designed to prevent the 
banks from taking certain financial gambles, 
prohibited loans based on the faith lessors 
asked for. The rule is called Regulation Y. 

In essence, Regulation Y says that 
banks can put up money for transactions like 
leveraged leases, but the lessors have to agree 
to pay enough so that nearly all of the loan 
will be cleared. The amount the users would 
have to sign up for, when all rentals were 
counted up and interest was figured in, 
amounted to something like 80% of the value 
of the deal. This stopped the leasing compa­
nies cold. Users were not willing to pay either 
high rentals for short terms or lower rentals 
for very long terms. Users wanted low rentals 
and short terms. ' 

Somebody had to come up with a way 
either to get bigger investments from the 
equity partners-thus lowering the size of the' 
bank loans-to change the attitudes of the 
users, or to enable the banks to finance short 
leases and still get around Regulation Y. 
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Up the rental stream without a paddle 
Imagine this: the risk involved in leas­

ing computers might be explained in a way 
that could be insured. The insurance would 
protect against problems the banks might 
have getting their loans repaid; With the risks 
removed, the banks could lend money on 
computer deals and still satisfy Regulation Y. 
The leasing companies, with credit assured, 
could compete and grow. This is what hap­
pened. 

While the most visible organizations 
involved in the leasing of 370 generation 
equipment were big-name financial organiza­
tions, such as Itel and Decimus, the first in­
surance policy from Lloyd's was issued to a 
smallish peripheral equipment lessor in 
Dallas, Surety Industries. 

Charles (Chris) Christopher, accord­
ing to an account published in the Washington 
Post, started Surety in 1971 after having 
worked as an encyclopedia salesman and as a 
representative of Combined Insurance 
Company of America. Somehow, in 1973, 
Christopher got in touch with Lloyd's of Lon­
don, or, more accurately, with a Lloyd's 
broker, Peter Nottage. From this meeting 
came an insurance policy that was to define 
the financial practices of computer equipment 
leasing during the 370 generation. 

Christopher's career has had its ups 
and downs. In the early leasing days he was 
caught bugging a meeting held by Peter Not­
tage with some of Christopher's potential 
competitors. But whatever the merits of 
Christopher's character, one thing is clear: 
he has to be counted among the most creative 
thinkers ever to play a role in computer fi­
nance. 

Peter Nottage is also an independent 
thinker. The firm in which he is a partner, 
Adam Brothers Contingency Ltd., is an in­
surance specialist dealing in policies that pro­
vide protection under unusual circumstances. 
If you wanted insurance against rain on the 
first day of the PGA tournament, for instance, 
you might well end up in the offices of Adam 
Brothers, in London's St. Helen's Place, 
across a desk from Nottage. If he could 
properly define the risk you proposed, it 
would very likely be insured by Lloyd's. 

Rings of the Lloyd's 
Everybody knows you get unusual in­

surance at Lloyd's. Some people know that 
most of Lloyd's business is routine-policies 
covering ships, airplanes, cars, and the prob­
lems common to business. Few people know 
that you can't simply approach Lloyd's for in­
surance. It takes connections. 

For insurance to be underwritten at 
Lloyd's, it must first pass through a number 
of agents or brokers. Typically, you or your 
company will obtain insurance by going to 
your nearby agent. Then the agent will go to a 



Lloyd's broker; who represents Lloyd's the 
way your agent represents you. Lloyd's broker 
then presents the policy to the underwriters on 
the floor of Lloyd's, where it is accepted, re­
jected, or returned for some changes. 

Lloyd's is not really an insurance 
company; it is an association of insurers 
grouped into syndicates: wheels within 
wheels. The risks at Lloyd's are ultimately 
borne by individuals who have agreed to ac­
cept unlimited personal liability for risks they 
undertake. This means that the people who 
are members of Lloyd's-they are known as 
"names" -can go flat broke. There are hun­
dreds of these names, and each name canjoin 
one or more syndicates. The syndicates often 
specialize in one type of insurance. Each 
syndicate elects a leader with the authority to 
make commitments for the syndicate's 
names. The leaders have enough experience 
and wisdom to justify the names' placing 
their personal fortunes at risk. When an insur­
ance risk is presented to Lloyd's, syndicate 
leaders decide whether or not to sign up their 
groups for a portion of the risk. The presenta­
tion to syndicates is handled by Lloyd's 
brokers, people like Peter Nottage. 

All of this can become very compli­
cated, but it has worked remarkably well for 
300 years. The unique arrangement at 
Lloyd's has made it the premier insurance 
market in the world, but premier does not 
mean perfect. 

In any event, Chris Christopher was 
able to get over the hurdles and work out with 
Peter Nottage, and therefore with Lloyd's, an 
amazing insurance policy. 

Slapping on the risks 
In late 1973, Peter Nottage stated, in 

simple form, the nature of the risks involved 
in computer leasing. That statement boils 
down to an insurance policy that says under­
writers agree to "indemnify the Assured for 
their loss sustained in respect of their said ob­
ligations assumed. . . in consequence of the 
termination or nonrenewal of any declared 
Lease Agreement. . . ." 

The initial policy filled only a couple 
of pages of what is called a "J" form at 
Lloyd's; it was quickly nicknamed the "J" 
policy. The underwriters viewed the situation 
of the lessors as requiring insurance against 
what is called a contingency. In this case, the 
contingency was the event of lease cancella­
tion. If a computer were leased for seven 
years under terms that permitted the user to 
return the machine after, say, four years, the 
policy served to protect the leasing company 
and its financial backers from possible losses. 
The policy wasn't quite that simple, of 
course, and it grew more lengthy as time 
passed. 

Among the key terms in the insurance 
agreement was a provision requiring that the 

Tax leveraged leasing was the name of the game, 
and the leasing companies w~re able to do preHy well 

in the business. But they wanted more. 

assured observe "due diligence" with re­
spect to the leasing arrangements made and in 
regard to remarketing equipment that might 
be returned by an initial lessee. While due 
diligence in the' 'J" policy matter may be de­
fined very clearly by the courts if disputes go 
that far, a crude, common-sense definition 
must suffice at this point. Lloyd's expected 
its assured to treat Lloyd's money and the 
funds of lenders and investors as if it was their 
own. In practice, each of the assured inter­
preted due diligence in its own way. 

When the policy was first issued in 
1974, the event might not have seemed that 
important. The' 'J" policy enabled Surety to 
obtain long-term debt financing for short-term 
leases, thus gi ving the young company a leg up 
on its competitors. Surety had no problems 
finding users to. take machinery under the 
terms it was able to offer with Lloyd's help. 

In 1975, Surety, in its efforts to grow 
bigger, made a written presentation to lend­
ing institutions. At that time, Chris Christo­
pher said that his company was involved in 
$36 million worth of transactions set up dur­
ing 1974 and that it had committed to $120 
million more in gear for 1975. In Christo­
pher's words, "Surety Industries [had] de­
veloped a unique method of securing the 
lending institutions involved in funding its 
acquisitions through what is referred to as a 
lease indemnity insurance policy. " 

The lease insurance offered by 

Lloyd's to Surety could not be kept a secret; 
other leasing companies soon applied for 
coverage. Some of the outfits that got "J" 
policies were the big names of leasing: Itel, 
De'cimus, Fina1co, DPF, Comdisco, Lease Fi­
nancing Corp., Alanthus, Federal Leasing, 
Commonwealth, and a few European lessors. 
These companies wrote leases on IBM main-:­
frames, IBM and non-IBM peripherals, and 
other equipment. Lease terms became more 
competitive; investors and lenders flocked to 
fund the seemingly unsinkable deals. The 
race was on. 

The nature of the bets 
Insurance seeks to protect the assured 

against the possibility of some unforeseen 
event, and to do it profitably. The insurer's 
estimate of the odds against the event is trans­
lated into a premium. For example, the annu­
al premium on a simple life insurance policy 
is based on a study of human mortality. While 
it is certain that some of the assured will die 
each year, the only measure of the odds of a 
given individual collecting on life insurance 
is the premium rate and how it compares to 
the face value of the policy.' In order to dis­
courage the desperate or insane 'from bilking 
underwriters, life insurance almost always 
will not payoff in the event of suicide. Anoth­
er common method of reducing unscrupulous 
claims on insurance is called coinsurance. In 
a fire policy, for example, the assured might 
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IBM announces major advances in a major product. 

IBM is proud to announce a series of 
hardware and software enhancements 
so significant they mark a new chapter 
in the history of Series/I. 

We've made one of our most versatile 
computers even more versatile. 

The Hard Facts 
We've added a new processor that 

has more storage capacity and greater 
price/performance. A new, lower-cost 
processor/diskette unit that fits in a rack 
or sits on a desk. 

A new family of higher-quality 
printers designed to meet a variety of 
needs, from lower price to correspon­
dence quality and remote printing 
options. A new multifunction attach­
ment feature that reduces the cost of 
attaching I/O devices. 

And more. For less. 

The Soft Facts 
Series/l's software advances make it 

ideal for tying together your informa­
tion systems into a low-cost, flexible 
network. 

Now both the Realtime Programming 

System and Event Driven Executive 
operating systems have Systems Net­
work Architecture (SNA) at a high level 
of interface. This makes it easier for 
Series/I to talk, in IBM's communica­
tions language, to System/370 and the 
4300 and 303X processors. 

And IBM's new high-speed" data 
ring" can let up to 16 Series/Is in a local 
network communicate with one another 
at up to two million bits per second. 

These new communications 
advances, combined with our already 
extensive facilities to attach Bisynch, 
Asynch andX.25 devices, significantly 
expand Series/l's capabilities as a flexi­
ble, powerful distributed processor. 

And two more major advances-the 
Communications Facility and Com­
munications Monitor-can help man­
age communications for you. So you'.ll 
be able to concentrate more on applica­
tions processing. 

In addition, Series/I's Realtime Pro­
gramming System and Event Driven 
Executive systems now have enhanced 
COBOL, Indexed Access Method sup-
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General Systems Division 
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port and other operating systems ser­
vices to improve ease of use and 
performance. 

The Established Facts 
Because Series/I is a modular sys­

tem, you can use any of the wide 
variety of Series/l offerings as building 
blocks to tailor an overall hardware 
solution to your exact requirements. 

Whether you have specialized needs 
like communications networking, 
industrial automation and energy man­
agement. Or more general needs, such 
as commercial processing and data 
entry. Or the need to tie together exist­
ing data processing and ope?ational 
systems. 

Series/l can handle these jobs, and 
more, on either a local or distributed 
basis. 

No job is too remote for IBM service, 
because it's available across the U.S.A. 

For further details, call your IBM 
General Systems Divisions representa­
tive or write us at P. O. Box 2068, 
Atlanta, Georgia 30055. 



Had Lloyd's viewed the computer leasing risks as 
some sort of financial guarantee, the insurer would 
have been prohibited from geffing involved. 

be required to bear a portion of the loss 
through a deductible or through an agreement 
that has limited the insurer's liability to only a 
portion of the loss. . 

The situation becomes more difficult 
when it comes to insurance against business 
problems. Lloyd's, in insuring against the 
contingency that computer leases might be 
canceled, had to work things so that the as­
sured or the loss payees would not be tempted 
to let things fall apart. That's where the due 
diligence clause comes in. 

When insurance relates to business 
matters, it may not always be insurance in the 
strictest definition. There is a related business 
,called the writing of financial guarantees; 
Lloyd's is not in that business. A financial 
guarantee might be a policy supporting some 
specific future price for a commodity, an 
agreement.that works the wayan option does. 
If you want to keep a lid on the price you have 
to pay for cocoa at some future date; you buy 
a purchase option. It entitles you to acquire 
the foodstuff at a specified price and at a 
specified time. If, when you need cocoa, it is 
more costly than your optioned level, you 
exercise the option. If not, you let the option 
lapse. The cost of the option is your premium. 

Had Lloyd's viewed the computer 
leasing risks as some sort of financial guaran­
tee, the insurer would have been prohibited 
from getting involved. There is a rule at 
Lloyd's dating back to Nov. 25, 1936. It says 
Lloyd's can't make bets that fail a certain test. 

"The test to be applied by the Finan­
cial Guarantee Board in deciding whether an 
insurance is a violation of the Financial Guar­
antee Agreement is whether the happening of 
anyone or more ofthe following events, viz:­
a) the financial default or insolvency of any 
party; 
b) the financial failure of any venture; 
c) the shortage of receipts, sales or profits of 
any venture; 
d) lack of support 
will cause a loss to become payable under the 
insurance, or brings into operation a peril or 
contingency insured against which will cause 
a loss under the Policy, unless it is a condition 
of the insurance that any loss recoverable. 
must be a direct result of a specified contin­
gency, which is not precluded under the term 
of the agreement. " 

In other words, Lloyd's can only in­
sure against specific possibilities, and it can­
not insure against bad business practices. 
Under the "J" policies, if an insured company 
goes bankrupt, or if a key party in the lease 
goes under, Lloyd's may be off the hook. 
Some press accounts of the Lloyd's' 'J" poli­
cy matter, including the one in the Washington 
Post, imply that coverage of computer leasing 
risks was really a financial guarantee, that the 
situation insured against was a decline in com­
puter values, a general business situation, not 
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A LEGENDARY TALE OF 
LLOYD'S 
One unrecorded day, an. underwriter 
whose pipe had become gummy and 
charred from excessive use. during the 
tense activities that occur daily • at 
Lloyd's attempted to clear his smoking 
apparatus by knocking it a couple of 
times on his heavy ceramic ashtray. 

On hearing the two claps of pipe 
on porcelain, all the underwriters in the 
Great' Hall ceased working, stood up, 
and applauded. 

the ability ofthe leasing companies to recover 
the funds of investors. The fact is that the poli­
cy was carefully reviewed by insurance ex­
perts at Lloyd's; it was accepted as a legitimate 
contingency risk. Losses at Lloyd's and the 
unhappiness of individuals who may have had 
to take the losses has raised some questions 
that might never have surfaced if Lloyd's had 
come out ahead. 

Limehouse views 
In the Lime Street offices of Lloyd's, 

the opinions of Peter Nottage regarding the 
"J" policy were accepted by underwriters 
with great enthusiasm back in 1974, if the 
amount of risk taken and the level of premi­
ums can be said to mirror the underwriters' 
assessments. All told, the various policies is­
sued by Lloyd's covered equipment that 
when new cost well over a billion dollars. 
And the odds placed on the contingency 
covered by the policy, the odds Lloyd's set on 
the lessors' deals failing to work out, were 
very long. Lloyd's had figured that the leases 
were safe. 

In one policy issued to Surety in 1974, 
Lloyd's placed a $6 million limit on its liabil­
ity; the premium paid for this coverage, 
which was to be in force for a five-year peri­
od, was $120,000, or 2% of the maximum 
risk. Itel, which had insured risks of nearly 
$380 million, paid Lloyd's premiums of 
about $8.6 million, or 21~%. Other policies 
bore higher premiums and had other condi­
tions to limit Lloyd's possible losses, but the 
premiums peaked in the range of 5% to 6%. 
In other words, Lloyd's considered the odds 
against losing as anywhere from 20: 1 to 50: 1. 

Lloyd's did realize that the risks on 
leases get worse as a generation gets older. 
By 1977, Lloyd's felt the situation was get­
ting too chancy. Certain" J" policies were no 
longer written; the following year, Lloyd's 
stopped accepting the rest of these agree­
ments. By this time, problems had begun to 
show up, but the eventual magnitude of the 
leasing industry rout was not yet apparent. -

The rate at which mainframes have 
sunk in price during the past few years seem 
to be much faster than the rate of declining 

IBM 360 values. Today, it seems obvious that 
computers, like other electronic gadgets, are 
part of a trend toward much more for much 
less. And competition in the industry, which 
helps drive prices down, appears to be strong­
er than ever, with IBM-compatible companies 
in the fray, along with IBM'S older adversaries 
and IBM itself. Computer rentals can't buck 
the trend. 

This was not so obvious in the middle 
of the last decade. So Lloyd's acted in ways 
that implied the bankers and leasing compa­
nies knew what they were doing and all the 
insurer had to do to make out was to under­
write the aggregated risks. Simultaneously, 
the bankers and investors and lessors behaved 
as if they all thought Lloyd's understood the 
situation. In the 370 generation, the leasing 
business was saying that its portfolios of 
equipment could be managed for the duration 
of the financing agreements, past the termina­
tion point and on into the 1980s. 

Most of the leases written in 1975, 
1976, and 1977 under "J" policies have 
reached their four-year walk points. The rent­
als the 370 machines can bring in are a lot 
lower than they were when the computers 
were new. They are much less than any of the 
parties to the leases had figured on. Even if a 
lessee is happy keeping-his rented machine, 
he is going to offer a very low amount each 
month for that privilege. If the initial lessor 
won't take the offer, there are plenty of com-

. petitors around who will. The game, these 
days, is nearly over. 

Lloyd's had taken most of its risks on 
370 models 158 and 168. Users of 158s have 
a lot of alternatives, including 168s, 3031s, 
4341s, and IBM-compatible systems. Owners 
of 168s also have choices, like 3032s, 3033s, 
Amdahl machines, and so forth. 

Lloyd's also insured peripherals, and 
the considerations here are similar. But the 
values of disks and tapes have held up well 
compared to the prices of mainframes. 

They do things different in taxes 
The IBM 360 generation declined in 

value, too, although the 360 leasing compa­
nies did not suffer the way 370 lessors did. 
The history of the IBM 360 was reviewed by 
Lloyd's before the 370 insurance was written, 
and it was implicit in any advice Lloyd's 
might have received. If events had gone as 
well with the 370s as they had with the 360s, 
Lloyd's would not have been burned so 
badly, nor would any of the assured. They 
might have emerged in good shape. But that's 
not the way it happened. 

For one thing, the 370s were financed 
in a very different way from the 360s. A big 
part of 360 financing was in the form of equi­
ty, sold to investors as shares in leasing 
companies. The equity in the 370 deals was 
related to machines, not companies. Equity 



Tell me more about ISSCO GRAPHICS . 3 E 
Name ____ ~ ____________ ~ ______ ~ ____ ~ 

Title _________ Phone ___ ......-: __ 

I Company -----------------

I 
Address 

City _____ _ 

Iml 
St. ___ Zip ___ _ 

IllllllTIT 

HI just 
installed 
the most 
flexible 
graphics 
software 

·1 bl . " aval a· e ... 
It It sure paid off." 

A revolution was taking place. We learned 
computer graphics dramatically improved 
the decision-making process. Graphics soft­
ware with "FLEXIBILITY" was the only 
way to make it happen. We already had some 
basic graphic software. It was hard to main­
tain and not adequate for our needs. Our 
users were demanding more productive and 
higher quality tools. 

After installing DISSPLA 8 and TELL-A­
GRAF'~, ISSCO trained our users so that we 
were discovering profitable new applications 
immediately. Before ISSCO left our center, 
all of our output devices were interfaced. 
Field-proven code, maintenance, support, 
and ISSCO's 11 years of experience-for me it 
really paid off. 

TELL-A-GRAF's8 English-like commands 
made graphical representations of the infor­
mation in our data bases simple and easy to 
access. We now can produce a graph with 
only one command and as needs dictate we 
can easily adjust any aspect of our graphics 
to enhance understanding. Both our highly 
demanding computer specialists and our 
secretaries easily learn to chart or graph the 
masses of data already in our computers. 
ISSCO GRAPHICS imbedded in existing ap­
plications programs has become very popu­
lar. 

For us, installation of DISSPLA.B and 
TELL-A-GRAF~ was the right decision. 

ISSCO GRAPHICS run on IBM, DEC, CDC, 
CYBER, CRAY, BURROUGHS, PRIME, 
UNIVAC, and HONEYWELL. 

Call or write now for more free information. 
714/452-0170 
4186 Sorrento Valley Blvd., San Diego,CA 92121 



was a much greater portion of the 360 pur­
chase funds than it was for the 370s, which 
means that the debt on the 370s was propor­
tionally a lot higher. 

Tax leveraged leasing is really a tech­
nique of the 370 generation, much as high­
flying leasing company stock was a financial 
style of the 360 era. When 360 deals----Qr 
leasing companies-went awry, the ma­
chines themselves could be sold. When 370 
deals got shaky, the nature of the tax laws 
made it impossible to liquidate the machines. 
Investment tax credit on the new 370s bought 
by leasing companies was the biggest incen­
tive to investors. In order to realize the full 
benefit, the machines have to be held by the 
owner for seven years. 

By the time the deals turned sour, the 
equity investors were in too deep to back out. 
The possible losses of tax benefits offset any 
strategy involving cutting losses by liquida­
tion. The equity partners had to ride their 
computers on down, which they did. 

It is unclear whether this really affect­
ed lease rates. The link between resale prices 
and rentals was stronger in the 360 era than in 
the 370 generation, and Lloyd's strategy 
might have contributed to some of the tempo­
rary dislocations in the market. 

In order to comply with the due dili­
gence clause in the "J" policy, lessors felt 
they had to keep machines out on lease. Dur­
ing the 360 era, when prices dropped quite 
low, machines were taken off rent and put in 
warehouses. Was this diligent? Nobody can 
say, but it was done nevertheless. In the 370 
generation, lessors kept lowering rents until 
the machines moved, which might have 
created some kind of 370 glut on the market. 
Again, nobody knows. If Lloyd 's did contrib­
ute to the weak leasing market for 370s in 
1978 and 1979, it did so inadvertently. The 
business ofleasing did become cutthroat; but, 
again, leasing has always been a game that is 
played hard. 

ITEL AT A GLANCE 
(IN M.ILLIONS OF $) 

INCOME 
YEAR REVENUES (LOSS) 

1974 144 9.7 
1975 204 10.7 
1976 260 16.1 
1977 402 30.7 
1978 

(originally 
reported) 689 47.2 

1978 
(restated) 683 21.5 

1979 643 (443.6) 

lTEL'S NET WORTH ON DEC. 31,1980 WAS 
NEGATIVE $260 MILLION. 
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ITEL TELLS ABOUT ITEL 

1918 Form 10-K 
Although the [IBM 4300] announcement 
appears to have had an adverse impact in 
the first quarter of 1979 on profits from 
sales of Advanced System computer and 
from computer lease underwriting of IBM 
computers, no conclusive assessment of 
the impact of the announcement for the 

, full year of 1979 on Hel's computer sales 
and financing operations can be made at 
this time. 

In 1975, Itel introduced a market­
ing program for IBM System 370 computer 
equipment under which ltel could be re­
quired in certain circumstances to assume 
certain financial obligations relating to the 
lease. Itel is insured against resulting loss 
in the event it is unable to re-lease or sell 
the equipment at rates sufficient to cover 
such obligations and related expenses. 

1919 Form 10-K 
The causes of the 1979 loss are varied and 
complex and involve many aspects of the 
company's business. The loss was exacer­
bated by the company's inability ade­
quately to anticipate and react to 
developments in the computer equipment 
market. .., Among the significant 
causes of the loss was an announcement , 
by IBM, early in 1979, of a new series of 
computer products. 

. If Lloyd's did realize it was making a 
strategic error in playing off leasing compa­
nies on the due diligence clause, that realiza­
tion must have come late. Then, too, Lloyd's 
could have been influenced in the direction of 
false confidence by the way the financial 
world was treating its biggest insurance risk, 
Itel. 

Events and price 
Right through 1978, Itel and the other 

leasing companies seemed to be doing well, 
at least in the eyes of the financial institu­
tions. Remember, most people had no idea 
that the IBM 4300 series was going to be an­
nounced in January 1979, setting new price/ 
performance levels for mainframes and 
drastically reducing the cost of power, air 
conditioning, and support. 

Itel, the king ofthe lessors, was going 
at IBM from two directions-pushing IBM'S 
own 370s against the 303X line at the high 
end, seIling compatible machines under its 
Advanced Systems label at the low end. Itel's 
behavior, however, indicates that. it might 
have begun to suspect that a test of its. 
strengths was coming. For, while the picture 
was still rosy, the company went to its lead 
banker, Manufacturers Hanover Trust, and 
worked out a credit agreement that would 
prove to be as big a mess as the Lloyd's insur-
ance. 

In 1977, Manny Hanny had lined up a 
handful of banks to pump $82.5 million of 
unsecured credit into Itel. Itel, in turn, had 
taken down a chunk of the money and made 

THEY ALL TELL ABOUT ITEL 

1914: 
Value Line 
Financial expertise is Itel's middle name. 
The company's real strength lies in its 
ability to create, structure and market 
complex financial transactions. The high 
level of activity in the capital equipment 
markets has increased the demand for 
ltel's services as companies seek the most 
advantageous method of financing, espe­
cially in times of high interest rates. 

Business Week: 
ltel's portfolio includes some $300 'mil­
lion worth of IBM 370 computers, but ltel 
only manages the machines. They are 
owned by individual and institutional 
investors. Financing for such deals is ar­
ranged by Itel 's financial services group, a 
lease underwriter that brought in about a' 
third of last year's earnings and has be­
come a cornerstone of the restructured 
company. 

1980: 
The Economist 
ltel, a one-time glamour stock, has been 
losing money hand over fist and wants its 
bankers to restructure some $1.2 billion of 
debt (by lowering the interest payable and 
extending the repayment time). Its prob­
lems stem from its computer business. 

more money with it. The next year, Itel was 
back at the trough. 

The managers of the San Francisco 
lessor had told the bankers most of what was 
going on, citing the leases insured by Lloyd's 
and its commitments to buy more IBM-com­
patible mainframes. As of June 1978, when 
Itel got more credit, the company had on or­
der $47 million in Hitachi As-61arge systems 
and $26 million in National Semiconductor 
As-4 and As-5 medium-size mainframes. 
Coming in, and in need of financing, was 
another $21 million in disk drives and other 
related gear, plus $180 million in rail cars, 
$102 million in marine vessels, and $207 mil­
lion worth of big jet planes. 

Itel was making money, but not 
enough to fuel the growth it felt it· could 
achieve. In 1974, when Surety got its "J" 
policy, Itel had earned $9.7 million on reve­
nues of $144 million. By 1978 the company 
reported earnings of $47.2 million (which 
was later adjusted downward) on a gross of 
$689 million. Itel had $1.3 billion in assets 
under its control. Reported earnings per share 
had jumped from $1.28 to $3.86. 

This must have impressed the bank­
ers. On July 15, 1978, Itel got an unsecured 
credit line of $500 million, with Manny 
Hanny taking the biggest share, $55 million. 
Chemical and Citibank took $45.5 million 
each. The complete list included banks like 
Bank of America, Bank of Montreal, Crock­
er, Chase, Security Pacific, Bankers Trust, 
Mellon, Marine Midland, First Pennsy, Gi­
rard, Bank of California, Northern Trust, Na-
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.. But Ie» your 
software,lt's . . . 
an IBM 370. 

At last. A low cost, realistic 
alternative to the IBM 370. The 
Formation 4000 Information 
System is a complete minicom­
puter system that runs DOS/VS, 
OS/VS1 or VM370, plus your 
370 applications software. With-
out reprogramming. . 

Think of the savings in time 
and money. Thanks to our unique 
Program Equivalent architecture, 
your library of 370 software is 
ready to put on your Formation 
4000 as soon as it's operational. 

Not a plug-compatible CPU. 
The Formation 4000 is a power­
fu�' 32-bit minicomputer system 

that includes processor, control­
lers, and peripherals. In a com­
plete, integrated system. 

The Formation 4000 reduces 
. costly downtime in two ways. 
Our unique, modular redundancy 
extends system performance 
and can automatically compen­
sate for failing modules. Access 
via a remote console is available 
to provide instant hardware and 
software support, as well. 

We supply the total package 
-complete installation, service 
and support of Formation 4000 
systems. 

Whether you market 370 

software, develop customized 
computer solutions or manage 
data processing services, the 
Formation 4000 is the smart 
alternative in computer systems. 

To learn more, write 
Formation, 823 East Gate Drive, 
Mt. Laurel, NJ 08054. Or call 
(609) 234-5020. 

See us at Interface '81, booth 1025. 
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Datapoint: The Future Works Now 

"If the data processing system 
you're buying today can't handle offIce 

functions, it's already obsolete." 

. Vic Poor is }Executive Vice President of Research and Develop-· 
·ment at Datapoint. He pioneered dispersed data processing, 
design.ed the first computer-on-a-chip, and'developed ARG:M

-

the mpst widely used coaxial network for linking business 
machines. Now, as architect of Datapoint's integrated Electronic 
Office, he discusses the new realities of office automation. 



T o make the decision that's 
right for today, you must keep 
one eye on tomorrow. It won't 

be enough for your next computer to 
solve today's problems well. It must 
also be ready to solve tomorrow's, 

Word Processing, Electronic Mail, 
Voice Communications. You're going 

to need them all. 
People are multifunctional. But 
most office machines are not. That's 
why we developed the first com­
puter that handles all the basic busi­
ness functions - data processing, 
word processing, electronic mes­
sage service, and management of 
voice and data communications. 

All functions are truly inte­
grated and available at every 
workstation. You can enter data ... 
compute and file ... retrieve and in-
corporate in text ... transmit to other 
workstations across the hall or 
across the nation ... and receive con­
firmations automatically. The result 
-increased productivity and tighter 
management control. 

This is Datapoint's Integrated 
Electronic Office, a unified ap­
proach to office automation with 
virtually unlimited growth potential. 

The cornerstone is a local network 
that's at work now. 

Datapoint introduced local net­
working over three years ago. Now 
more business is processed on 
ARC™ coaxial networks than all 
other cable systems combined. 

ARC 
Local 
Network 

Datapoint Attached Resource 
ComputerTIl Networks are 
delivering resuJts nOw in more 
than 1000 customer installations. 

MULTIFUNCTION 
WORKSTATIONS 

~~ 
~~ 
~~ 
~~ 

COAXIAL CABLE 
UP TO 4 MILES 

FILES 

ARC networks enable worksta­
tions, processors,printers, and files 
to be linked together so that all 
resources are available to all users. 
Shared access brings significant 
economies while uniting all mem-

bers of an organization with a 
high-speed artery for information 
excl1ange. 

But ARC goes well beyond con­
ventional cable networks. Users 
may access physically distributed 
files as a common information base 
containing both words and data. 
And this information base may be 
organized to match a company's 
structure with comprehensive secu­
rity controls at all levels. 

You decide what to start with, what 
to add next. 

Start with a single workstation or a 
small cluster. Order data processing 
and word processing to begin. 
Graduate to communications man­
agement and electronic mail as you 
go along. Or vice versa. 

A choice of compatible pro­
cessors and a broad range of 
peripherals allow you to match 
capacity precisely to thejob. 

Stop replacing hardware. Stop 
rewriting. programs. 

Many computers bog down trying to 
provide more and more functions to 
more and more users. This one won't. 

PROCESSING 
POWER 
(MIPS) 

With conventional computers you 
can only add processing power in 
large, expensive steps. With ARC, 
you can add power in small incre­
ments, closely matching capacity to 
user needs. 

With ARC you add processing 
power, workstations, storage, and 
peripherals as your needs require 
without. constant reprogramming. 
And no matter how large the system 
grows, you'll still get responsive per­
formance at each workstation. 

Word processing with new search 
power. 

Add word processing to existing 
workstations whenever you're 
ready. Because WP and DP are truly 
integrated, you can retrieve infor­
mation fromDP files and incorpo­
rate it into WP documents. 

And Datapoint word processing 
offers you a productivity tool no one 
else can. It's AIM™, Datapoint's 

Associative Index Method™. It 
brings automation to the filing 
cabinet at last. 

With AIM you can search files 
and documents by their content. You 
don't need to know the document 
number or title. Search by subject or 
a remembered phrase. AIM will find 
every document or data file in which 
the key words occur. 

Electronic message capability 
allows completed documents to be 
transmitted to other Datapoint 
workstations, cutting paper work 
and speeding communications. You 
can even use it to send file updates 
and new application programs to 
your geographically dispersed 
processors. 

Cut long distance telephone costs 
up to 40 percent. 

Your telephone expense may be 
rivaling your data processing costs. 
We can help there, too. 

The Datapoint Long Distance 
Control System operates with your 
existing PBX or CENTREX and au­
tomatically routes each long dis­
tance call over the least-cost line. It 
can hold specified calls until a low­
cost line becomes available. And it 
prints out information on phon'e 
costs and traffic to let you optimize 
and control your telephone usage. 

You get an immediate reduction 
in telephone charges, plus the ability 
to interleave voice, message, and 
data traffic through integration with 
ARC. 

Begin now. We're ready with service 
and support. 

Apply the power of 
the Integrated 
Electronic Office to 
your organization 
now. Datapoint sys­
tems have beeri 
proven in more 
than 30,000 user lo-

cations and are backed nationwide 
by over 800 customer service 
engineers. 

For more information, send for 
"The Executive Guide to the Inte­
grated Electronic Office." Write: 
Datapoint Corporation, Corporate 
Communications T-41DM, 9725 
Datapoint Drive, San Antonio, TX 
78284. Or call (512)-699-7059. 

DATA POI NT 
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itel be·came a monument: it had the largest negative 
. net worth of any company in American history before 
it w~~t bankrupt. . 

.tional . of Westchester, Morgan Guaranty, 
National of North America, United Cal, Seat­
tle First, Sanwa, Wells Fargo, Pittsburgh Na­
tional, Hartford National, First of St. Louis, . 
Midlantic, Mercantile of Dallas, Credit 

o Lyonnais, Banque National de Paris, Credit 
Suisse, Swiss Bank Corp., and Banco di 

. Roma-an awful lot of very good bankers 
o putting a huge sum into Itel 's open hands. Itet 
is now in Chapter XI bankruptcy. On Sept. 
30, 1980, it reportedOa negative net worth ex­
ceeding $250 million, so much of that bor­
rowed money, some $362 million, is injeop-o 
ardy. 

When ltd began to drown in debt dur­
jog 1979, the bankers tried tq devise a way to 
fish the company out, but the empire in 
Embarcadero Center went down even faster 
than it had previously gone up. Itel·became a 

o monument: it had the largest negative net 
worth of any company in American .I:tistory 
before it 0 went bankrupt. °For months, the 
banks worked with Itel, trying to avoid pull­
ing the plug. At the same time, the lenders 
were aware that the red ink hel had reported 
did not include possible losses on Lloyd's 
claims that might tum out to be invalid; those 
could double the depth of the water Itelis 
under. 

prompted the insurer to engage special talent. 
In 1979, Lloyd's brought in the First 

National Bank of Boston to help process the 
insurance claims. The bank worked with 
Information coming from the assured, from 
accountants Coopers & Lybrand, and from a 
consultant's forecast of future computer 
values. The bank encouraged Lloyd's to pre­
pare for bigger losses, so Lloyd's raised its 

I'm looking through you loss estimate to about $340 million. Then the 
Many of the lease insurance claims at estimate rose again, to $400 million. Along 

Itel and the other assured do not immediately the way, the claims evaluation moved from 
.involve the lessors. Policies and leases were Boston to New York, and was placed in the 
written so that certain disputes could end up hands of Lloyd's litigation counsel, Lord, 
being fought by users and lenders, then by Day & Lord. 
Lloyd's, before the lessors were dragged in. The decline in the Boston bank's re­
In other instances, lendersolook to the lessor 0 sponsibility might be tied in with an insurance 
first, then to Lloyd's. In general, if the insur- loss underoa "]'.' policy. Lloyd's was aware 
ance doe·s not pay, the liability of a user that that First of Boston was the lead banker for 
signed a complex lease remains an Issue of DPF, which had made some big deals on 138s 
debate. But no matter how the deals look on and 148s. Lately, it seems as if a large part of 
paper, the leasing companies will get dragged the insured value will be lost, making the 
into all arguments. relationship between Lloyd's and Boston an 

Once the leasing liabilities move past awkward one. Nobody is talking much about 
calm discussion, they are going to bum up a the DPF deal, which could lead to claims in the 
lot of billable hours at law firms. Suits have 0 . $20 million range, according to various leas-
already been filed; more will likely come. ing industry estimates. Of all the 370s, the 
Federal Leasing has gone to the courts for re- 138 and 0148 models were hit the hardest by 
lief and was granted temporary mercy. Com- newer systems .. 
monwealth Leasing worked 0 out a 
compromise wjth Lloyd's. Others 0 are· alter­
nately making threats and trying to achieve 
compromise. Itel is one· of these. There is lit­
tle Lloyd's can .do but try to handle the claims 
carefully, a proc;ess that has taken a great deal 
of time and effort. . 

It also takes a lot of advice, and in the 
advice department, Lloyd's does not seerp. 
entirely happy. . 

The first assessment of the computer 
lease problem was .prepared by insurance ad­
justers Toplis & Harding, which later got out 
or was removed from the situation. Toplis 
said Lloyd's would lose $225 million. This 
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The loan star state 
In the· meantime, insured peripheral 

deals, believed to be nearly half of the more 
than $1 billion covered by "J" policies, have 
fared relatively well. One sore spot involves 
Surety Industrieso, the original "J" policy 
holder, because a lessee, Southwestern Bell, 
had an unscrupulous fellow handling some of 
its computer equipment leases. Lloyd's says 
the rotten aspects of the leasing deal should 
take it off the hook, and it's willing to return . 
the premiums it has received. Southwestern 
Bell is holding out for more than that. 

The largest insured peripheral lessor , 

Lease Financing Co., seems to be doing 
pretty well and probably won't be much of a 
headache for Lloyd's. Other peripheral les­
sors have kept out of the courts so far. 

The ghost of Chris must pass 
With new IBM machines coming out 

and new leases on the computers being writ­
ten all the time, it would seem that the recent 
disasters would lead to cleaner arrangements 
and smarter deals .. Users have certainly be­
come aware of the potential threats posed by 
indemnity leases and walk clauses, but they 
are still under pressure to find bargains. Leas­
ing companies have learned to sell deals at 
more realistic rates, but there seems to be no 
shortage of hungry leasing salespeople, will­
ing to low-ball a deal and worry later. 

As for Lloyd's, well, it isn't back in 
the business, although there are policies guar­
anteeing residual values on some computing 
equipment. These policies guarantee less and 
cost more than the old' 'J" arrangements, but 
in many cases they're good enough to enable 
banks to get around Regulation Y. The· 
company leading the market is Chicago's 
International Capital Equipment, and its 
stock, which has recently gone public, is 
doing well. 

The echoes of the Lutine bell, had it 
been rung to signal the sinking of a billion 
dollars' worth of computer deals, would have 
faded out of the Great Hall at Lloyd's by now. 
The 370s are fading away, too. 

Sometime during this new decade 
we'll find out. if anybody learned enough 
from the old generation's leasing debacle. Put 
another way, we'll surely find out if nobody 
learned about the risks of leasing. ~ 

Mr. Wiener publishes 'Computer and 
Communications Buyer and Main­
stream newsletters and Techno-
logy News Df America news service. 
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N ow you can add twice as many 
DZ lines to your PDP-II in half the. 
space and at a lower cost than 
ever before. Our new DZ/16 is a 
microprocessor-based controller which fits 16 asyn­
chronous communications channels into a single 
board but sells for much less than the two-board 
DZII-E it replaces. There's no waiting either. 
You'll probably have your card plugged in and run­
ning less than 30 days after we get your order. 

The unique mUltiplexer installs in any standard 
hex-width slot and presents only one load to the 
Unibus. It supports all DZll baud rates, provides 
modem control on all lines and is compatible with 
DEC diagnostic and operating system software. 
The data format is program-selectable for 
each channel. 

This isn't the first time we've 
been first. It won't be the last. 
The advantages we've sent your 
way again and again will keep 

coming. Get the most out of your VAX or PDP-I!. 
Write today for details on our remarkable line of 
memory, communications and general-purpose 
cards for use in the PDP-II family. 

Abie91tlhle COm]p)1Ulterc <e:i{1P>ell[§ 
ABLE COMPUTER, 1751 Langley Avenue, Irvine, 
California 92714. (714) 979-7030. TWX 910-595-1729. 

ABLE COMPUTER-EUROPE, 74/76 Northbrook Street, 
Newbury, Berkshire, England RG13 1AE. (0635) 32125. 
TELEX 848507 HJULPHG. 

."---. , .. _-------,-_._-_ ... _-... 
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Valedictorian of the 
Smart EditingOass of Terminals. 
CompareJhen~vv 
VISUAL 400 with the 
other smartterminals~ .. 
Then compare itto 
your own specification. 
Andif thatdoesn't doit, 
we have"Roomfor RAM" 
for custom modificati()ns 
in large quantities~ 

FEATURE COMPARISON CHART 
lear Perkin 

Visual Seigler Elmer 
FEATURE 400 ADM-42 1251 

STD NO NO 
Set-up Modes Eliminate External Switches STD NO STD 

Typomatic Solid State Keyboard STD NO NO 
STD STD OPT 
STD NO NO 
STD NO STD 

STD NO NO 
STD NO NO 
STD NO NO 
STD NO NO 

Video Attributes Require No Display Space STD NO NO 
8 Area Qualifications STD NO NO 
8 Resident Nat'l Char. Sets Including Line Drawing STD NO NO 
Programmable Non-volatile Function Keys STD OPT STD 

Display of ALL Control Codes STD STD STD 

Insert Delete Line with Push Up or Down STD NO NO 
Insert Delete Character with Push Right or Left STD NO NO 
Select Editing Extent to Field, Area, Line, Page STD NO NO 

STD STD OPT 
Programmable Message Framing (non-volatile) STD NO STD 

Programmable Answerback STD NO STD 

Baud Rates to 19200 BPS STD NO NO 
STD NO NO 
OPT OPT STD 

NO 

ADDS Hazeltine 
Regent Executive 80, Beehive 

60 Model 30 DM30 

NO STD NO 
NO NO NO 
NO STD NO 
NO STD STD 

NO NO NO 
STD STD NO 
NO OPT NO 
NO OPT NO 
NO OPT NO 
NO STD NO 
NO STD STD 

NO NO NO 
NO NO NO 
NO NO NO 
STD NO STD 

NO NO NO 
NO NO NO 
NO NO NO 

OPT OPT STD 

NO NO NO 
NO NO NO 
NO STD STD 

NO NO NO 
STD OPT STD 

STD STD 





Some straight talk about 
computer terminals 
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~~~~~~~~) We're Direct! ' 
'~ the straight-talk terminal people. 

The last official count identified 256 companies 
marketing display terminals. One of every four ter­
minals brought to market in the past ten years has 
been discontinued. Makes it pretty tough on some­
one who's responsible for making the company's 
terminal buying decisions. Like, whom do you 
believe and who will be around tomorrow to 
talk to? 

Direct, Inc., waited 2 years before introducing our 
products. We knew all about this volatile market 
before we entered it. We knew that to succeed we 
had to market the finest terminal possible ... but 
more important, we knew that we had to back it up 

. with honesty, integrity and good service. We're not 
perfect yet, but we're close. And we'd like the 
chance to tell you about how we can fill your ter­
minal needs. And if we can't, we'll tell you.' 

[Do .. lu~~~ Il·~ ~.'~:J DIRECT, INCORPORATED 
l' '\1 ~\~. Sunnyvale, CA 94086 

U -= __ ~/ 800/538·8405 
CIRCa:'------O. E 
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HE MAKES 
IT 
HAPPEN 
If someone's looking to sell, rest assured 
Ken Miller knows it. You won't have to call 
him. He'll find you. 

The 59-year-old electronics engi­
neer's aggressive acquisition strategy has 
transformed Penril Corp., Rockville, Md., 
from dirt to diamond in 7% years. When 
Miller took command as president of the 
small electronics firm in March 1973, it was 
sporting a $337,000 deficit on sales of $1. 7 
million. Since May of that year, every divi­
sion has made a profit every month. Sales 
for the fiscal year ending last July 31 were 
$33 million, and profits were expected to 
exceed $1.5 million. Penril is now one of 
the top 10 independent manufacturers of 
modems in the U. S. 

What hath this man wrought? 
"It's a little bit knowing the data 

communications field and a lot through 
acquisitions of unrelated areas," Miller 
says. "It's been fairly successful because 
we did it all with a combination of internally 
generated cash and loans. " 

The task was hardly that simple. 
Miller arrived at Penril with an extensive 
computer and electronics background, in­
cluding two stints at Lear Jet Corp., where 
he lielped develop the Lear Jet and, to the 
undying gratitude of music freaks, the 
world's first eight-track stereo tape system. 
He got the call to rescue Penril while at Wil­
cox Electric, a subsidiary of American 
Standard. Many an eyebrow was raised 
when he left Kansas City for Rockville. 

"Yes and no," he answered when 
asked if he had been scanning the employ,,; 
ment sections. "My operation with Stan­
dard Brands was comfortable and 
profitable. But in a corporation that big, . 
your earnings often get lost. What's $100 
million in a $1 billion company? About 
10%, and that's it. 

"From the point of view of career 
advancement, visibility, and seeing the re­
sults of your personal decisions that affect a 
lot of people, you can't beat running your 

PEOPLE 

KENNETH M. MILLER: "We take the 
position that cash. talks the loudest, 
and we're pretty hard-nosed about it." 

own show. American Standard failed to ful­
fill what 1 wanted, which was to be in an 
env·ironment where 1 could react fast and 
move rapidly. " 

Hello, paradise. Penril, begun in 
1968, was originally planned as the first and 
foremost in an expected wave of credit 
terminal companies. By the time a machine 
was developed, it was too fancy and costly 
even for the tastes of such backers as Bur­
roughs and American Express. The fledg­
ling had moved into a nest suitable to its 
sales but not its revenues, and was shelling 
out more than it was raking in. 

Enter Miller; though hardly on a 
white horse. First, he had to cope with the 
political sensitivity of succeeding the firm's 
founder. Second, he had to borrow $75,000 
to meet a payroll. He went to Riggs Bank, 
the Washington area's largest. They 
showed him the door. But he met that obli­
gation and several others during those first 
tense months, and after that it was up, up, 
and away. The red ink quickly turned black 
and has not yet stopped flowing. 

"The main thing we had to do was 
restructure," Miller says. "It's textbook, 
but it works. We had to restructure the 
spending in line with the revenue. Every­
thing was out of whack. We had to reappor­
tion it, then at the same time do things to 

jack up the revenue." 
The first of those was to devote 

attention to the modems, then the compa­
ny's sole source of support. Once that was 
accomplished, and the oem modems de­
veloped, Miller began searching for bar..: 
gains. He found them in manufacturers of 
test instruments, digital panel meters, high­
perform~nce power supplies, and stereo 
systems. All but one were bought for book 
value or less, and each was strictly cash. No 
plastic, thank you. 

"We try to find businesses that have 
some uniqueness about them, that will give 
us some niche in the industry, and will add 
to our earnings per share', which is the 
whole game plan for us," Miller explains. 
"We take the position that cash talks the 
loudest, and we're pretty hard-nosed about 
it. We're able to make acquisitions partly 
because we have cash and partly because 
we're able to get in and out while someone's 
still making up his mind at the first-level 
decision in a large corporation. We can do a 
deal in a third the time they can. " 

So when Miller talks about $100 
million in sales for a lO-year anniversary 
present, people listen. 

"I think we'll do it, " he says em­
phatically. "During our first 18 months, it 
wasn't that clear we'd make it. Our first 
objective was to get the business into the 
black rapidly. Then we decided if we made 
it to $10 million it'd be a hell of a milestone. 

"But once you get the momentum 
going, get a taste that you can do it, and get 
acceptance in a number of areas, you can 
truly set your goals higher. Our next goal is 
to double our business after we reach $100 
million. Of course, we can't do that forever 
or we'll have the whole GNP. But it's a helt' 
of a lot easier than going from ground zero 
to the first $1 million." 

It's much simpler to get money, too. 
Last time Miller visited the folks at Riggs, 
they gave him $15 million. Unsecured. And 
they felt so good about it they took a 
quarter-page ad in a local paper to tell 
everyone what they'd done. 

"I felt very proud of that, " Miller 
admits, "especially after what happened in 
'73. But 1 can understand why they did it. 1 
wouldn't have loaned the money to me ei­
ther, then. 

"It's a long way between then and 
now." 

-Willie Schatz 

MARCH1981221 



You've seen it in everything from fine 
wines to fashion jeans. And now you're 

seeing it in small computer software. But to 
take advantage of the new choices, you 

have to know what to look for. 

Consumer facts: 
1. Microcomputers are now as 

powerful as minicomputers for 
many business. science and 
education applications - at a 
fraction of the cost. 

2. Today you can independently 
select the best software to 
match your computer hard­
ware. 

3. An operating system provides 
the basis for specialized soft­
ware. such as word processing 
and data base management 
packages. Therefore. once the 
operating system is selected. 
you have determined the range 
and cost of available applica­
tion packages. 

Digital Research: The So¥tware Experts 

Computer manufacturers are not the best 
source of powerful, flexible software. We at 

Digital Research are experts in small 
computer software. We designed CP /M®, 
the world's most widely-used computer 

operating system. Our operating systems, 
utilities and PL/I Programming Language 

give you access to a virtually unlimited 
supply of specialized software. Let us 

show you how to maximize your 
computing power. 

U.SA. 
DIGITAL RESEARCH 
Post Office Box 579 

801 Lighthouse Avenue 
PacitlC Grove. Caiii. 939:>0 

(408) 649-3896 
TWX 910 360 5001 

, 1980. DIGITAL RESEARCH 

It's your choice. 

EUROPE 
VECTOR INTL. 
Research Park 
B-3030 Leuven 

Beigium 
32 (16) 20-24-96 

Telex 26202 VECTOR 

FAR EAST 
MICROSOFTWARE ASSOC. 

102 Plasada 
3-16-14 Minami Aoyarna 

Minaw-ku 
Tokyo 107. Japan 

03-403-2120 
Telex 2426875 MSA 

Photograph by Batista Moon Studio 
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PERQ - A Landmark C 

A Time Sharing Alternative 
PERQ provides all the benefits of a time shared mainframe 

cost per user each user gets a very powerful CPU, a minimum 
virtual addre~s space, a high resolution video display with f 
large .capacity rigid disk- integrated into a complete system 
response time, unaffected by other users' load. System re 
workstation does not affect other users. . 

PERQ FEATURES: 

Microprogrammable CPU 
32-bit Virtual Address 
256K-byte memory 
12 Megabyte disk 
768:x: 1 024 Raster Display 
Keyboard and Tablet 
10 Mbit!Sec. NetW'ork 

PERQ. High Resolution. 
And all the power you need. 

That's what you get with PERQ, Three 
Rivers' revolutionary, complete single­
user computer system. 

PERQ gives you an 8%" x 11" vertically 
oriented screen that's flicker-free. 
The display isn't interlaced - all 
1 024 lines are refreshed 60 times per 
second. So PERQ can display multiple 
fonts, proportional spaced text and 
graphics in a black-on-white, high­
resolution presentation. 

PERO is all the power you need. 

PERQ provides you with a complete 
single-user system - all the 
processor, display, disk and memory 
one person needs, sitting right at his 
desk. And because PERQ 
workstations provide complete 
computing resources on a per-person 
basis, installations can be expanded 
incrementally. PERQ's Packet Stream 
Local Network interconnects PERQ 
systems in a distributed processing 
environment, allowing processor-to­
processor communication at 10 
megabits per second over a single 
coaxial cable. 
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PERO is more powerful than any 
current microprocessor-based system 

PERQ's CPU is a Three Rivers­
designed, sophisticated, 
microprogrammed minicomputer 
which directly executes Pascal P­
Code at up to 1 million P-Codes per 
second. A 32-bit virtual address means 
that very large programs can execute 
with ease. Even PERQ's operating 
system is written in Pascal, the front­
runner in high-level languages for 
structured programming. 

PERO is leading the revolution against 
the mainframe. 

Across America, PERQ is 
revolutionizing the way work gets 
done - because it provides all the ' 
benefits of a time-shared mainframe 
without any of the drawbacks. 

. OEMs who need low-cost, highly. 
flexible computing systems are 
choosing PERQ for CAD/CAM 
workstations, phototypeset 
applications, business systems and 
office automation applications. 

Engineers and scientists are using 
PERQ to provide all the facilities 
of a good timesharing system, 
plus uniform response time, 
incremental expandability and 
high reliability which a timesharing 
system cannot provide. 

Government agencies see PERQ as an 
ideal way to provide computing 
resources in command and control 
situations, analysis and in R&D. 

Join the revolution. And find out more 
about what PERQ can do for you. 

Three Rivers Computer Corporation 
720 Gross Street 
Pittsburgh, Pennsylvania 15224 

412/621-6250 



OFF-LINE 
Texas Instruments now offers 
a line of master s·lice logic 
arrays -- and, quite impor­
tantly, supporting design 
software.-- using Schottky 
transistor logic (STL). Two 
members of the STL family 
currently are in production: 
the TAT008, a 1,008-gate mas­
ter logic array, and the 
TAT004, with 540 gates. Nom­
inal internal-array gate 
performance is given as 2.5-
nsec at 600 microwatts. Maxi­
mum flip-flop clock frequency 
is 80MHz. I/O is compatible 
with low-power Schottky TTL 
devices. The TAT008 has 108 
I/Os, and the TAT004 has 84. 
Packaging options include DIP, 
chip-carriers, and 100 mil 
array of pins. I/O operates 
at 5 volts, with internal 
logic operating at 2 volts. 

The VLSI components are 
supported by software that 
lets the user specify his re­
quirements in two high-level· 
languages provided by TI. 
Hardware Description Language 
(HDL) allows description of 
behavioral and structural 
information typically found 
in the function table and log­
ic diagram supplied with 
common LSI data sheets. A 
second language, Test Descrip­
tion Language (TDL), describes 
required inputs and output 
response characteristics for 
the desired design .. Support 
is available for TI's Houston 
facility, and will become 
available at three Regional 
Technology Centers (RTCs) 
this year. The three RTCs 
will be located in Boston, 
Chicago, and Los Angeles. 

MIT has come up with a three­
dimensional display system 
using a rotating array of 
LEDs. As the array rotates, 
different cross sections of 
the image are displayed in 
rapid sequence. Tri-Vi Corp., 
of Flint, Michigan., supported 
the development of the MIT 
prototype. 
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HIGH-SPEED NETWORKING 
Last fall, while assembling our special issue 
for 1980, we learned of Sytek, and its 
LocalNet data communications system that 
uses the same co-ax cable as cable televi­
sion franchisees (and, indeed, can coexist 
with cable tv programming). The firm was, 
at that time, introducing its System 20, 
which can multiplex thousands of 9600bps 
data streams onto a co-ax link. 

. Of course, the number of channels 
on the co-ax is dependent on how you slice 

up the bandwidth, and Sytek is back with its 
System 40, offering higher-speed (lMbps) 
channels. Intended primarily to link com­
puters to other computers, the initial System 
40 offerings interface to the Unibus used.in 
DEC'S 32-bit VAX line and the PDP-II. Stan­
dard Network Adapter Units will be com­
patible with Intel's Multibus. 

The System 40 LocalNet can 
support high-speed packet communications 
on up to five logical channels. Additionally, 
it can coexist with System 20 and other 
transmissions on the same cable. A System 
40 bridge can logically connect up to four 
channels, while the System 40/20 bridge 
performs speed matching and multiplexing 
functions linking System 20 and System 40 
nodes on the same co-ax. Gateways are of­
fered to other LocalNets as well as external 
nets, including those adhering to CCITI 
Recommendation X.25. A System 40 Net­
work Adaptor Unit sells for $8,515 with 
Multibus compatibility; the VAx/PDP-II 
interface is an additional $1,500. The Sys­
tem 40/20 Bridge is $5,800, while the Sys­
tem 40 Bridge has yet to be priced. System 

40 uses the same head-end T -Verter as Sys­
tem 20; it is priced at $3,500. SYTEK, INC., 
Sunnyvale, Calif. 
FOR DATA CIRCLE 300 ON READER CARD 

STATISTICAL MULTIPLEXOR 
Intertel 's SMx8000 statistical multiplexor­
offered in four- and eight-channel versions 
-reportedly can multiplex a group of asyn­
chronous devices (having an aggregate data 
rate of as much as four times the output 
channel) onto a single high-speed synchro­
nous line. The microprocessor-controlled 
mux uses an error-correcting full-duplex 
protocol on the high-speed line, protecting 
the user against transmission errors. A 
built-in test pattern generator and a loop­
back feature facilitates troubleshooting the 
complete link, including the high-speed 
line, local and remote SMx8000s and tpeir 

associated asynchronous devices, and the 
modems. An eight-channel. standalone 
SMx8000 sells for $2,675; the rack-mount 
version sells for $2,475. INTERTEL, And­
over, Mass. 
FOR DATA CIRCLE 302 ON READER CARD 

MINICOMPUTERS 
The Sperry Univac minicomputer family 
has two new members, the V77-500 and 
V77-700, augmenting the midrange of the 
V77 line. The 16-bit microprogrammable 
minis will be marketed to both cnd users and 
oems. Compatible with the remainder of the 
V77 series made by Sperry Univac's Mini­
computer Operations (nee Varian Data Ma­
chines), both provide software 



WJhiy pay l1bw rertmmHIrnaIl caIrnH<e§ 
you aJhrea«fiy Ih1awe? 

With the Teltone Data Carrier 
System, wherever there's a tele­
phone, you can now have a computer 
terminal, using your existing PABX 
wInng. 

This means you can now talk to a 
customer while your terminal talks 
to the computer. At the same time, 
over the same phone. At different 
frequencies-so neither conversa­
tion interferes with the other. 

You're saving the cost of cabling, 
you're saving the cost of a phone-

hogging modem. And you're gaining 
unheard of mobility and ease of 
computer access. 

With all this, you don't sacrifice a 
bit of performance. The exclusive 
Teltone DCS tranceives up to 9600 
bps, full duplex, asynchronous 
data. And since the data doesn't go 
through your PABX, it's compatible 
with any system. 

So if you're a data systems man­
ager fighting the tangle of problems 
associated with cable or limited dis-

tance modems, consider using the 
existing wiring in your buildings. 

The Data Carrier System. It's 
another reason it pays to talk to 
Teltone. 

Teltone Corporation, P. O. Box 
657, Kirkland, WA 98033. Phone 
(800) 426-5918. In Canada: 91 
Telson Road, Markham, Ontario 
L3R 1E4. Phone (416) 495-0837. 

t:~ rLlI: (Q) [N](~~r 
It pays to talk to Teltone. 
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compatibility with other V77 -models as 
well as field upgradeability. A basic cpu 
configuration of the V77-500 sells for 
$29,500, while a basic V77-700 goes for 
$36,100. Both can be used as nodes in dis­
tributed processing networks, where they 
can function within Sperry Univac's Dis­
tributed Communications Architecture 
(DCA). Operating with a remote IBM host, 
the minis can support 3270s. 

. Both processors sport hardware 
multiply and divide, memory mapping and 
control, and error detecting and correcting 
memory-up to 1MB on the V77-500 and 
2MB on the V77 -700. Optional writable con­
trol store (2K 48-bit words) can be added to 
either processor. The V77-700 also sup­
ports an optional floating point processor to 
speed execution of FORTRAN programs. 

As with other members of the V77 
family, the two new machines run under the 
VORTEX II operating system. Programming 
languages offered include FORTRAN IV, 
COBOL, RPG II, and both micro and macro 
assemblers. Shipments are to begin this 
month. SPERRY UNIVAC MINICOMPUTER 
OPERATIONS, Irvine, Calif. 
FOR DATA CIRCLE 304 ON READER CARD 

5Y4 INCH WINCHESTER 
Shugart Associates has entered the 5.25 
inch Winchester disk drive market with a 
family of three drives with formatted ca­
pacities ranging from 2.6MB to 7.8MB. The 
sA600 familyhas the same physical mount­
ing and DC power requirements as Shugart's 
existing Minifloppy line, and it offers two 
interfacing choices. One choice is pin-out 

compatible with the Minifloppy line, allow- -
ing both rigid and floppy drives to interface 
via the same control lines. The other inter­
facing choice is said to be compatible with 
other 5.25 inch Winchesters already on the 
market. 

The three drives differ in capacity 
and in the number of platters they contain: 
the sA602 has a single platter and a capacity 
of 2.6MB formatted (3.33MB unformatted), 
the dual-platter sA604 has a formatted ca­
pacity of5.2MB (6.66MB unformatted), and 
the sA606 uses three platters for a formatted 
capacity of7.8MB (10MB unformatted). All 
three drives have an average access time of 
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WORD PROCESSING 
Sony-probably best known for its con­
sumer electronics-recently made its entry 
into the word processing market with stand­
alone word processor and a radical enhance­
ment to the current state of the art in source 
document creation. The Sony Typecorder 
can perhaps best be compared to the old IBM 
MTST (magnetic tape Selectric typewriter), 
dating back to the summer of 1964. Not in 
size or technology, but it's n~t at all un-

reasonable to suspect that the Typecorder of 
today-a three-pound, self-contained, elec­
tronic editing typewriter (using a 40 charac­
ter LCD instead of paper), with magnetic 
tape for storing documents-will evolve 
into an entirely new generation of high­
technology smart typewriter-equivalents. 
The size of a standard piece of typing paper 
and only 1.5 inches deep, the Typecorder 
has a full-size keyboard, 2KB of internal 
buffer memory, microprocessor-controlled 
editing functions, and a dual-function mi­
crocassette recorder that can be used for 
dictation and transcription (voice) or storing 
up to 120 pages of text. Because of the se­
quential nature of tape, the unit lacks fancy 
text processing functions such as block 
moves. It can operate on either batteries or 
house current. The basic unit sells for 
roughly $1,400. An Rs232 interface is op-
tional. ' 

75msec (160msec maximum), transfer rates 
of 4.34Mbps (the same as Shugart's SA 1000 
8 inch Winchester), and a track-to-track ac­
cess time of 18msec. Deliveries are slated to 
begin in the third quarter, with prices start­
ing at $760 a unit in lots of 500 or more. 
SHUGART ASSOCIATES, Sunnyvale, Calif. 
FOR DATA CIRCLE 320 ON READER CARD 

. TOUCH-SENSITIVE DISPLAY 
The VuePoint is a touch-sensitive plasma 
display terminal with a microprocessor­
based controller. The display's format is 12 
lines of 40 characters, with 240 touch-sensi­
tive points on the screen. The controller can 
store up to 51 pages of data; it communi­
cates with a computer via an Rs232 interface 
at data rates ranging from 300bps to 
19.2Kbps. Options include a 40 character 
per line printer and a 128 character ASCII 
keyboard. Pricing starts at $3,500 with 

To get hardcopy from the Typecord­
er, Sony also introduced an Actuator Unit 
that fits over the keyboard of a standard 
electric typewriter, punching keys in tune to 
the tape ($700). The Japanese giant also 
introduced its portable Silent Compact 
Printer ($800), which uses a thermal print 
head. This printer can use thermal paper or, 
with a special film ribbon, plain paper. 

Tapes of text created on the Type­
corder can be read into the Sony Series 35 
word processing system. The standalone 
word processor has a full-page display (said 
to have the highest resolution of any avail­
able on the market today), and two Sony­
developed 3.5 inch microfloppy disk units 
(each capable of storing 437.5KB-that's 
not a typo; it really is close to half a meg). 

The unit also can be had with a 40 character 
LCD in place of the full-page display. The 
software-based system boots itself from dis­
kette at power-up. With a 55cps letter qual­
ity printer and dual disk drives, the unit's 
pricing starts around $9,000. 

Sony also plans to oem the micro­
floppy drives, although pricing has yet to be 
determined. A company spokesman said 
they will be competitive with currently 
available diskette drives. SONY CORP. OF 
AMERICA, New York, N.Y. 
FOR DATA CIRCLE 301 ON READER CARD 

quantity discounts available for orders of 10 
or more units. GENERAL DIGITAL CORP., 
East Hartford, Conn. 
FOR DATA CIRCLE 305 ON READER CARD 

INSTANT COLOR FILM 
For computer imaging (not to mention 
professional photography, Polaroid Corp. 
has come up with an extended range color 
instant print film called Polacolor ER. 
Available in two formats, 8 x lO and 5 x 4, 
the film uses new chemistry and a new 
magenta dye that are said to provide in­
creased exposure latitude and improved 
color rendition. The film produces prints in 
as little as 60 seconds, and can handle image 
brightness contrast ranges of roughly 5.5 f­
stops (1:48). Developing at room tempera­
ture for 60 seconds produces an image of 
low contrast with color curves closely 
matching professional studio photographer 
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The Difference Is Clear 
Write or call for complete information today. 
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a General Dynamics subsidiary 
P.O. Box 82449, San Diego, California 92138 / (714) 291-9960, Ext. 481 
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:Designedby you. 
With its own intelligence and our HP 3000 computer behind it (including 

the powerful new Series 44), our new Laser Printing System takes information 
directly from your data base, formats it exactly the way your users want, and 
prints it out on manageable, "people-sized" paper. Reports. Letters. Documents. 
And every one an original. 

Software for creative 'writing. 
The 2680's two interactive software packages let you design your own char-· 

acters, symbols and logos, and format them any way you like on a familiar 
8~" x 11" page: with windowing, scaling, shading and zooming. You can even 
reduce the print size to get four logical pages on a single sheet. Or rotate the 
forms 90° so your Z-fold output reads like a book. Then, simply tell the computer 
what data you want on the forms, and the 2680 does the rest-including 
monitoring and correcting its own print quality! 

Handle less paper. 
Handle more information. 

Think of it - with fewer pre-printed forms to stock, the 2680 dramatically 
reduces purchasing and inventory expenses (and the paperwork that goes with 
them I). And that means fewer chances for costly printing or delivery delays 
when you want to change the forms you're using. Add to that what you'll save 
on copying and reducing costs, and you'll find that the system pays for itself 
before you know it. 

When you're ready to expand, our advanced networking software lets you 
send information to an HP 3000 anywhere in the world, where a local 2680 can 
print out your data. (As originals, of course.) And with data base management and 
other software features, the 2680/3000 
can be a powerful part of your entire 
information processing system, in­
cluding connections to your mainframe. 

If you'd like to find out more about 
our new Laser Printing System, call 
your local HP sales office listed in the 
White Pages. Or write for more infor­
mation, including print samples, to 
Hewlett-Packard, Attn: Bill Murphy, 
Dept. 493, 11311 Chin den Blvd., Boise, 
ID 83707. 

rhO- HEWLETT 
a!~ PACKARD 
CIRCLE 173 ON READER CARD 

46001 HPB5 



HARDWARE 
films; allowing the film to develop for 75 
seconds yields a slightly higher density. 
Polacolor ER Type 809 (8 X 10) comes in 
boxes of 10 exposures and carries a sug­
gested list price of $71 per box. Four-by­
five format Type 59 comes in 20 exposure 
boxes, listing at $42.75 per box. POLAROID 
CORP., Cambridge, Mass. 
FOR DATA CIRCLE 307 ON READER CARD 

PRINTER 
General Electric ,has added a split-platen 
printer to its TermiNet 200 series of dot ma­
trix impact printers. The printer can operate 
at up to 200cps, accepting data at strap-se-

lected data rates ranging from 110bps to 
9600/bps; a 2KB input buffer is available as 
an option. Interfacing is Rs232. The print­
er's split platen uses a pair of independent 
tractors, each with its own servomotor, 

allowing different forms lengths of from 
one to 199 lines. Up to nine-part forms can 
be accommodated. The left platen accepts 
forms ranging in width from two inches to 
8Ih inches; the right handles those from two 
inches to 4lh inches. End user quantity one 
pricing for the split platen TermiNet 200 is 
$3,895, with deliveries ranging from eight 
to 10 weeks ARO. The terminals will be built 
to order, according to a GE spokesman, not 
warehoused. GENERAL ELECfRIC CO., Data 
Communications Products Business Dept., 
Waynesboro, Va. 
FOR DATA CIRCLE 306 ON READER CARD 

DISTRIBUTED PROCESSING 
SYSTEM 
Seeing two-thirds of the distributed pro­
cessing market-by units-going to sys­
tems with fewer than 12 terminals, 
Northern Telecom has developed its largest 
system to date, the Model 585, which the 
firm targets directly at the segment with 
seven to 11 terminals per system. The 585, 
which can handle up to 16 workstations and 
printers, extends the company's potential 
market and brings it into direct competition 
with smaller HP 3000s and IBM 8100s, as 
well as members of Texas Instrument's 990 
series and potentially some offerings from 
Datapoint and Four Phase, according to 
Northern Telecom's analysis of the market. 

The 585 uses a new processor that 

SCHEDUUZE 
with 'Magnetic Controls 

FREE 
16 PAGE 
ILLUSTRATED 
BROCHURE 

REPRESENTATION THROUGHOUT 
MOST OF THE UNITED STATES 
• SHOW FACTS INSTANTLY 
• CHANGES MADE IN SECONDS 
• ELIMINATE FILE REFERRALS 
• SYSTEMATIZE YOUR WORK FLOW 
• GET THE JOB DONE 

For Scheduling • Programming • Personnel • Sales • 
Shipping • Inventory • Maintenance • Production • 
Quotations • Computer • Special Situations 

201-938-6000 

mETHODS RESEARCH 
70 ASBURY AVE., FARMINGDALE, N.J. 07727 
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can support from 128KB to 512KB oimain 
memory and a maximum of 342MB of disk. 
Compared to the company's previous top­
of-the-line 'Model 445, the 585 is said to 
have twice the throughput (and twice the 
memory capacity). After going through a 

lengthy make/buy study, Northern Telecom 
went ahead and developed its own eight­
inch Winchester disk for the 585. The disk 
is made in 11MB and 22MB (formatted) ca­
pacities, and includes an itegral 15MB car­
tridge tape for backup. 

In addition to the main processor, 
the 585 off-loads 110 functions into separate 
processors in each peripheral controller. 
The 585 can use peripherals and software 
originally developed ,for the smaller 405, 
43~, and 445 systems, and it can be con­
nected via the coaxial cable Omnilink to 
other 585s or to the smaller systems. Up to 



A must for 
your consideration 
because the Series 630 
starts where other terminals stop. 
The 630 is a smart state-of-the-art ergo­
nomically designed terminal which 
incorporates quality, reliability, and the 
flexibility to adapt to your system at a 
price which helps keep your overall 
system cost down. 

The 630 has many standard features to 
complement your system. A few of these, 
are detached keyboard with the reliable 
reed switch technology, non glare 
screen, full editing capabilities, 
user.programmable auxiliary I/O ,. 
port and horizontal split screen, 
six user defined function keys, 
and upper ,and lower case 
characters. 

TEC also offers an array of 

Made in U.S.A. 

Quite frankly, 
when it comes to OEM 

terminals, TEG far exceeds com petition. 

designed with 
the OEM in mind 

options to make the 630 even more 
attractive to you, some of which are til V 
swivel terminal base, 96 character limited 
graphics set, composite video output, 2, 
4, or 8 pages of memory with paging or 
scrolling. ' 

TEC has been in business for over 23 
years. We know how to make OEMs 
happy, we have built CRT terminals for 
them for over 15 years. That's a long time 

and we're proud of it. We believe 
in providing individual support 
toall of our customers, espe- . 
cially after the sale has taken 
place. TEC will also modify or 
completely redesign its ter-

I minals to meet your exact 
requirement. . 

For a detailed brochure on the 630 or 
other TEC terminals, or for applications 
assistance, contact TEC today. 

TEe, Incorporated 
DECADES OF SUPPORT 
Corporate Headquarters 
2727 N. Fairview Ave. 
Tucson,Arizona USA 85705 (602) 792-2230 
TWX 910-952-1377 Telex 16-5540 

• Boston (617) 879-6886 
• Chicago (312) 655-1060 
• Cincinnati (513) 984-6620 
• Los Angeles (714) 848-3111 
• Minneapolis (612) 941-1120 
• Philadelphia (201) 780-6700 
• San Francisco (408) 374-2660 
• Washington D.C. (703) 354-1222 
• West Palm Beach (305) 684-1604 

TEG Int.ernational, Inc. E 
European S~les Office 1"'® 
Avenue Louise 148-Box 6 ~ 
1050 Brussels, Belgium 
(02) 649-81 54 Telex 846-63553 
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nine systems can participate in a local Om­
nilink network, sharing files and peripher­
als. Omnilink reportedly is being enhanced 
to allow 3270 access. The 585 also supports 
3270 pass-through applications. A variety 
of communications protocols are supported 
by the 585; including async, bisync, and 
SOLC. Emulators allow communications 
with machines from IBM, COC, and Bur­
roughs. 

The 585 can be programmed in 
Northern Telecom's proprietary TAL 2000 
language or in COBOL. Its operating system 
can handle up to 32 concurrent tasks. For 
word processing, the firm offers its Omni­
word software package. 

A Model 585, with 11MB of disk, 
cartridge tape, 256KB of main memory, 
four workstations, a printer, and a com­
munications adaptor, sells for $49,600. The 
same system can be leased for $1,966 per 
month for one year or $1 ,573 per month for 
three years. Deliveries are to begin in May. 
NORTHERN TELECOM, INC., Electronic Of­
fice Systems, Nashville, Tenn. 
FOR DATA CIRCLE 308 ON READER CARD 

COMMUNICATIONS TESTER 
Atlantic Research Corp. 's Interview 4500 is 
that firm's latest test system for data com­
munications protocol diagnostics. The 4500 
can check out packet protocols and SNA, and 
includes capabilities for detailed frame 

analysis ofSOLC and HOLC traffic. The stan­
dard tester also works with BSC and asyn­
chronous protocols, and handles a variety of 
character codes, including EBCDIC and 
ASCII. An integral cartridge tape drive is 

used to store and load test programs as well 
as capture data traffic frome the line under 
test. 

Interview 4500 uses a "simultane­
ous trigger technique, " allowing the user to 
specify up to eight conditions (e.g., time­
outs, receiving a specified character string) 
and actions, such as sending a message, 
controlling timers or counters, sounding an 
alarm,or reformatting the display to en­
hance' or suppress data. 

The tester can be used to emulate 
hosts, terminals, and nodes as well as moni­
toring network performance. Up to 600KB 
of traffic can be captured and stored on a 

single data cartridge. An option 1 megabit 
capture memory is available for recording 
high-speed data streams (up to 72 Kbps). 
The Interview 4500 can be rack-mounted or 
purchased as a portable unit. It sells for 
$14,500. Existing Interview 3500s can be 
upgraded for $5,000. ATLANTIC RESEARCH 
CORP., Alexandria, Va. 
FOR DATA CIRCLE 309 ON READER CARD 

PERSONA~ COMPUTING 
Additional peripheral support, more memo­
ry for its top-of-the-line pocket programma­
ble calculator, and a new entry-level 
configuration of its personal professional 
computer were all announced by Hewlett­
Packard's Corvallis Div. at the recent Con­
sumer Electronics Show in Las Vegas. 
More software offerings and a' "custom 
calculator" marketing effort put the icing 
on the cake. 

Users of the Desktop Series 80 per­
sonal computers now can ,enter graphics via 
the HP 9111A Graphics Tablet. The digitizer 
transfers pen tracings from the tablet's sur­
face onto the computer's screen and into its 
memory. The tablet lists for $1,950. 

A parallel Printer Interface, also for 
the Series 80, allows connection oflow-cost 
printers. The iriterface sells for $295. 

The new top of the line in HP'S pro­
grammable pocket calculator family is the 
HP-41 cv . That" 'v ' , suffix is a Roman 

In by 8=00=00 
Out by 8=02=40. 

Introducing our new 
360 ips Mark X, the 
world's fastest 
magnetic tape 
cleaner. It can 
clean and rewind 
2400 feet of tape 
in 160 seconds 
flat. That's 20% 
faster than the best 
our competitors can do. The 
Mark X uses two patented rotating; 
self.·~sharpening cleaning cylinders-guaranteed 
for the life of the equipment. Contaminants are 
removed by an efficient vacuum system. No costly 
blades or tissues to replace. You save on time 
and supplies, tape errors are reduced, tape life 
lengthened. Whether you buy, rent or lease, the 
Mark X can pay for itself in less than a year 
under normal circumstances. For more 
information call us at (213) 998-2900 .. 

Data Devices 
Data Devices Intemational 

20235 Bahama Sf., Chatsworth, Callfornia 91311 
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You're probably skeptical of at 216/327-5050. And don't 
uninterruptible power supply forget to ask for our new "UPS 
(UPS) manufacturers 'claims and Decision Makers' Guide." 
boasts. Even ours. 

We make just one: "Our's works!" 

But, you don't have to take our 
word for it. Ask any of our 
customers about LorTec UPS 

LorTec: 15 years of documented 
UPS dependability. Units from 
12.5 kw to 125 kw; 50 Hz and 
60 Hz. 

performance and our genuine I 
commitment to customer service. . [I If, ,/' / =[' J" , 
We'll provide our customer list ,_ ___ .. 
and you can check us out for 
yourself. PovverSystems. 
To simplify your search for the 5214 Mills Industrial Parkway 
most reliable UPS around, write North Ridgeville. Ohio 44039 
or call Tom O'Neill, Vice President, 216/327-5050 
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The IBM 6670 Information Distributor takes the leg 
work out of paper work. 

Instead of running from the printer to the copier, 
now word processing operators can save time and 
make prints ~thout ever leaving their desk. 

That's because the IBM 6670 has communications 
capabilities which can connect with many word 
processors. 

So, not only does our system eliminate a lot of walk­
ing, but it also eliminates the need for individual 
printers. 

And since the IBM 6670 prints with a laser, each 
copy is of original typewriter-like quality. 

It can print on one or both sides of your paper. As 
well as collate your work -electronically. 

For special emphasis, it can reformat your docu­
ments. And offers up to 4 type-styles per page. 

You'll find the IBM 6670 is so automatic that word 
processing operators won't be getting much exercise in 
the office anymore. 

Except in their skills at word processing. 
,----------------.., 
I I am interested in learning more about the IBM 6670 Information I 
I Distributor. Please have your representative get in tOllch with me. I 
INa~e I 
I Title Company _________ I 

Address _______________ _ 

I City ________ State _______ I 
_______ Tel. ________ I 

I --- ------ - ---
:: - -..:,=,:" ~ I 

0;;: ;;:;uc: D;vi:: 0 I 
400 Parsons Pond Dr./Dept: 804 Franklin Lakes. N.J. 07417 I 

Or call 800-631-5582 Ext. 7IJIn New Jersey, 800-352-4960 Ext. 71 
- _____________ ...l 

• • • • • 
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HARDWARE 
numeral, representing the fivefold memory 
increase over the existing HP-41c; the 
41cy",s memory can store up to 2,000 pro­
gram lines or more than 300 pieces of data 
(or a combination of the two). The 41cy 
lists for $325. If you've already got a 41 C, 
don't despair-HP also announced a "super 
memory module" that plugs into one of the 
four "ports" on the back of the calculator, 
providing a fourfold memory increment 
(over its internal memory), and thus the 
same total memory as the 41cy. This Quad 
~emory lists at $95, and the 41C's price 

has been reduced to $250. HP also an­
nounced reduced prices for its 32E and 32C 
calculators, and packaged prices for 41 sand 
peripherals purchased at the same time. 

HP'S new entry-level personal com­
puter, the HP-83, is identical to the HP-85 
introduced little more than a year ago, ex­
cept that it is configured sans integral ther­
mal printer and cartridge tape drive. In 
dropping the two 1/0 DEYICES, HP also cut 
the price by $1,000: the HP-83 lists for 
$2,250. HP is aiming the 83 at those who 
want 'a disk-based system and their own 

VOTRAX LVM-80 

Talks 
e."" BUSiness 

with voice response systems for: 
When your people need telephone access to 
stored information, the Votrax LVM-80 is 
the answer. The LVM-80 works with your 
computer to provide customers, contractors, 
vendors, or salesmen telephone access to 
vital business information. Each LVM-80 
gives you maximum capacity, feeding as 
many as 64 telephone lines simultaneously 
with .up to 1000 individually-addressable 
human voice messages. , 
Votrax is a leader in voice response systems 
and provides everything from hardware and 
modems to software and systems design. You 
even have' the capability of programming your 
messages in your own voice on a real-time 
basis. You'll especially like Votrax depen­
dability; no moving parts, all ,solid-state 
translates into a highly reliable peripheral. 
Before you plan your next voice' response 
system, call Votrax and let's talk business. 

• Banking 
• Computer 

Services 
• Data Processing 

Management 
• Credit Card' 

Information 

• Warning 
Systems 

. e, Order-Entryl 
Inventory· 
Information 

• Process Control 
• Paging Systems 
~ And Many 

Other 
, Applications 

1/oAaa;@ 
A Division of Federal Screw Works 

500 Stephenson High~ay, 'froy, Michigan 48084 • (313) 588-2050 
TWX 8102324140. Answer Back - VOTRAX-TRMI 
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choice of external printer-aside from lack­
ing integrated peripherals, the HP-83 is the 
same BASIc-speaking personal computer 
with graphics capabilities as the HP-85. 

HP has drawn a bead on the business 
market, offering the widely acclaimed Visi­
Calc developed by Personal Software (com­
puter dealers have told us that package has 
been responsible for selling entire systems). 
HP'S version, dubbed VisiCalc PLUS, is an 
enhanced implementation of the dynamic 
electronic spreadsheet package, with capa­
bilities for producing four-color charts and 
graphs of VisiCalc tables. VisiCalc PLUS 
sells for $200. 

An Information Management Pac, 
priced at $200, provides database manage­
ment functions, including searching and 
sorting, as well as report and graphics gen­
eration. A Graphics Presentation Pac, also 
priced at $200, produces four-color charts 
for overhead projection or incorporation 
into reports. Bar, pie, and line charts can be 
created, and annotated with three different 
character sets. A Data Communications 
Pac, priced around $200, lets a Series 80 
computer function as an intelligent asyn­
chronous terminal operating over either a 
direct line or through a modem at transmis­
sion speeds ranging from 300bps to 
9600bps. 

For software developers-not end 
userS-HP has released a System Monitor, 
allowing development and' debugging of 
assembly language code. An Advanced 
Programming ROM containing (additional 
BASIC commands and a plug-in drawer for 
EPROMS has also been released to software 
package developers. 
; - '-', The Custom Calculator marketing 
effort lets those with specific applications­
such as aircraft navigation or investment 
analysis-buy HP-41s with th~ir code burnt 
into the calculator. HP completes the cus­
tomization with application-specific label­
ing of the keyboard, and the purchaser's 
logo. Beech Aircraft and International Dia­
mond Corp. are two companies currently 
taking advantage ofthe program. HEWLETI­
PACKARD CO., Palo Alto, Calif. 
FOR DATA CIRCLE 310 ON READER CARD 

GSD'S LATEST 
IBM'S General Systems Div. launched a raft 
of products and enhancements, including 
two new processors in the Seriesll family, a 
new communications controller that allows 
Sil minis to participate in local ring net­
works, new printers, additional communi­
cations facilities for the Systeml38, and 
enhancements to the 5280 Distributed Data 
System. 

The Seriesll now has both a new 
top-of-the-line processor and a new entry­
level processor (with an integrated floppy 
disk drive). At the top, the IBM 4955 Model 
F supports twice as much main memory as 
any of its predecessors-512KB. The low­
end 4952 Model C can accommodate up to 
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HARDWARE 
128KB of main memory. An IBM spokesman 
says that, all things considered, the 4955 
ModeJ C has about a threefold processing 
advantage over the 4952 Model C. Prices 
range from $8,500 to $11 ,550. Four print­
ers, the 4975 iine, offer print speeds ranging 
from 40cps to 160cps. Models can be had 
for both local and remote attachment, and 
two of the printers are software-switchable 
from draft- to letter-quality printing. Prices 
range from $2,500 to $3,650. 
FOR DATA CIRCLE 311 ON READER CARD 

Equipping each S.l with the Seriesll 

Local Communications Controller allows 
each to function as a node in a peer-to-peer 
local ring network. The network uses co-ax 
cable for links up to 2,000 feet, and twin-ax 
for links to 5,000 feet. Communications are 
full-duplex and allow the various nodes ~o 
access common files and resources. Each 
unit can send messages to any other unit on 
the ring, as well as being able to broadcast 
messages to any or all nodes (under user 
program control). The Local Communica­
tions Controller sells for $3,825. 

New Communications Monitor 

Right now you may be making a good salary doing what you're doing, but 
we know that you could be making up to 42% more working at Oasis Oil 
Company's Corporate Headquarters in Tripoli, Libya. 

We are located on the Mediterranean, with climate similar to that of 
Southern California, within two to three hours from most major European 
cities. 

Salaries are commensurate with experience plus 42% (TAX PROTECTED) 
Expatriate Premiupt, cost of living subsidies, very lucrative savings plan and 
30 days annual vacation plus travel time. Other exceptional benefits include: 
Family residence, company furnished accommodations, excellent local 
school K-9 and generous tuition subsidy grades 10-12. 

IMMEDIATE OPENINGS FOR: 

COMPUTER SYSTEMS ENGINEER - Degree required plus a minimum of 
five (5) years experience in the design and maintenance of process control and! 
or data acquisition computer systems. Knowledge of micro-processors and 
mini-computers is necessary. Familiarity with instrumentation, peripherals, 
power requirements for total system design is highly desirable. Respon-: 
sibilities will involve the development and maintenance of computer 
hardware used in SCADA system for pipeline, electrical distribution, produc­
tion and terminal facilities. 

PROGRAMMER/ANALYST (SCADA SYSTEMS) - Degree required plus a 
minimum of five (5) years in depth experience in SCADA application pro­
gramming. Experience in both Assembler and Fortran programming is re­
quired plus a working knowledge of operating system, utilities, data base 
systems. Hardware and diagnostic programming experience is desirable. 
Responsibilities will involve the development and maintenance of the 
software for SCADA systems for pipeline, production, electrical distribution 
and terminal facilities. 

Please do not phone. 
For a confidential, local interview, send your resume including work experi­
ence, salary requirements and personal data to: 
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software--carrying a one-time charge of 
$5,280-handles the flow of messages be­
tween devices and processors in an S/l-con­
trolled network. An enhancement, the 
monitor reportedly provides all the func­
tions of the earlier release and adds new de­
vice support, a high-level language 
interface, and other features. RPS/SNA Ex­
tended Support, a separate licensed pro­
gram ($2,784 one-time fee) provides 

\ Seri.es/l applications with a GET/PUT level 
interface to IMS/YS and CICS/YS applications 
on the host. The RPs/Multiple Terminal 
Manager Version 2 adds 3270 emulation 
upstream to a host and terminal support for 
the 3270 and 3101 full screen terminals. For 
a development system, there is a one-time 
charge of $15,000. No additional license is 
needed for execution systems. 
FOR DATA CIRCLE 312 ON READER CARD 

COBpL for both EDX and RPS systems 
is now at Version 2, offering LINAGE sup­
port, logical connectives, and blocking of 
relative files, for a one-time charge of 
$4,512. RPS and EDX have a new (one-time 
charge of $1,440) Indexed Access Method, 
which adds multiple secondary index sup­
port, a data paging function, and enhanced 
utility functions to the capabilities of the 
earlier release. 
FOR DATA CIRCLE 313 ON READER CARD 

The IBM 5520 Administrative System 
got a new letter quality printer, the 5219. 
Two models are offered, with maximum 
burst speeds of 40cps and 60cps (printing at 
10 pitch). The bidirectional impact printers 
can be fed continuous forms, or sheet paper 
with an optional dual-drawer feeder. Ten 
type· wheels, packaged in drop-in car­
tridges, are offered. Proportional spacing as 
well as 10-, 12-, and 15-pitch horizontal 
spacing are features of the 5219. Prices 
range from $5,050 to $5,450. 
FOR DATACIRCLE·3140N READER CARD 

System!38 got its share of attention in 
the form of a new printer, additional com­
munications support, and enhanced soft­
ware offerings. The 3203 Model 5 prints up 
to 1,200 Ipm, and features a power stacker. 
Two of these printers can be attached to a 
S/38. The printer, with attachment, leases 
for $1,545 per month, rents for $1,731 per 
month, and sells for $41,050. 
FOR DATA CIRCLE 315 ON READER CARD 

The S/38 also got a promise of bisync 
communications support, deliverable in 
February of next year. Bse support will 
allow COBOL and RPG III programs on a S/38 
to send and receive data from a variety of 
terminals as well as other IBM computers 
(ranging from the aging System!3 through 
the 3081 mainframe). 

BSC leases for $75 per month, rents 
for $86 a month, or can be purchased for 
$2,925. A second communications attach­
ment and two more workstation controllers 
also were announced for the S/38. All dou­
ble the number of devices previously attach­
able to an S/38: to eight lines from four on 

.---------. -----



See us at Interface '81 
Booth #920 

Who offers peripheral switches 
with higher capacity 

and more reatures at lower·cost? 

·Data/Switch ... the outperrormer. 
Simply stated, Data/Switch outper­
forms every other peripheral switch. 
Its integrated semi-conductor matrix 
assures the highest throughput for 
data transparency. You can even 
reconfigure off-line control units while 
the channels remain active. 

Start with the industry's single 
largest matrix: 16x24 or build up to it 
gradually from a 2x2, because 

Data/Switch is modular and easily field 
upgradable. 

A unique channel diagnostic 
display monitors data passing through 
the switch to isolate hardware prob­
lems in the computer room. And with 
the vyidest selection of expandable 
matrices at the industry's lowest cost 
per crosspoint, Data/Switch provides 
unrivalled economy. 

CIRCLE 179 ON READER CARD 

For higher capacity and more 
features at lower cost, Data/Switch is 
the outperformer. 

For more details,write or call 
Data/Switch at (203) 853-3330. 

III000teN 
LANDMARK SQUARE 
NORWALK, CT. 06851 • (203) 853-3330' TWX 710-468-3210 
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the communications attachment, and up to 
80 IBM· 5250 Information Display System 
devices on the workstation controllers. 
Prices for the new equipment are the same 
as for their predecessors. The communica­
tions attachment sells for $780, and the 
workstation controller goes for $5,070. 
FOR DATA CIRCLE 316 ON READER CARD 

System/38 software also received en­
hancement. The Interactive Data Base 
Utilities (IOU) were upgraded. A new 
Source Entry Utility (SEU) user interface is 
said to have additional functions as well as 

being easier to use. The IOU also picked up a 
Screen Design Aid (SDA) for designing and 
maintaining screen layouts, application 
menus, and Control Language programs for 
executing the menus. A Log Recovery fea­
ture has been added to the S/38 Data Base 
Logging function, freeing users from the 
need to develop and implement their own 
logging and recovery procedures. Finally, 
the list of software offerings includes a Sys­
tem/34 to System/38 Conversion Aid, to 
help current S/34 users migrate applications 
to the S/38. The Conversion Aid carries a 

FOCUS: The English-language 
information control system. 

FOCUS is a high~level, English~language software system for on~line 

report writing, applications development and data base management. 

FOCUS can develop complete applications faster than any other 

system available. Non~programmers using FOCUS can learn to make 

basic queries within hours and write ad hoc or formatted reports in a day. 

Systems designers can write complex self~documenting applications in 

up to one~tenth the time required by procedural languages. Either way, 

FOCUS eliminates data production bottlenecks. 

Using relational file structures to link individual data fields in separate 

files, FOCUS reduces data redundancy and data file dependence. 

Whether you use FOCUS data bases or your own existing files - such as 

IMS, IOMS, YSAM, and ISAM - the same English~language report 

writer is available. FOCUS operates in an interactive environment 

(CMS/TSOICICS) on IBM 370,4300, or equivalent mainframes. 

Over 400 major companies, institutions and government facilities are 

using FOCUS to prepare reports, financial models, statistical analyses, 

and graphs to process information rapidly and make informed decisions. 

Among them are: J.C. Penney, IT'f..Continental Baking, RCA, Yale 

University, and the U.S. Army Corps of Engineers. 

Typical applications are in: personnel, finance, general administra~ 
tion, marketing, sales, research, results tracking, manufacturing, and 

customer service. 
FOCUS can save you time, effort, and money. For more information, 

call or write for our brochure. 

~ FC"'US Information Builders, Inc., 1250 Broadway 
~ ... New York, N.Y. 10001 (212) 736~4433 

- . 
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one-time charge of $1,300; the enhanced 
IOU goes for $65 a month, and the S/38 Log 
Recovery feature is $50 per month. 
FOR DATA CIRCLE 317 ON READER CARD 

In the 5280 Distributed Data System 
product line, IBM introduced a new printer, 
controllers with additional memory, and 
3270 communications emulation. The 5224 
impact matrix printer works. with both 
5280s and S/34s, providing standard 10cpi 
printing and compressed 15cpi operation. 
Two models are offered, one printing at 140 
1 pm and the other at 240 1 pm (both mea­
sured at lOcpi). The 5224 Modell leases 
for $237 per month and seIls for $6,150. 
The 5224 Model 2 goes for $270 a month on 
lease and $7,000 for purchase. 

The 5285 Programmable Data Sta­
tion and the 5286 Dual Programmable Data 
Station have had their maximum memory 
capacity increased by 50%, to 96KB from 
64KB. The 5288 Programmable Control 
Unit-which had a maximum memory size 
of 160KB-can now be had with 224KB or 
slightly over 288KB. The 5285 is offered in 
fi ve models ranging in price from $6,730 to 
$9,015. There are two models.ofthe 5286, 
ranging in price from $8,620 to $9,870. 
Prices from $9,855 to $16,695 span the 28 
models of the 5288. 

The IBM 5280-3270 Emulation Li­
censed Program lets 5285 and 5286 termi­
nals communicate as 3270s to a host under 
SNA or bisync protocols. The program 
carries a monthly charge of $35. INTERNA­
TIONAL BUSINESS MACHINES CORP., General 
Systems Div., Atlanta, Ga. 
FOR DATA CIRCLE 319 ON READER CARD 

CRT TERMINAL 
The TAB 132/15 seemingly derives its name 
from its ability to display 132-character 
lines on its 15 inch screen. The upper and 
lower case ASCII editing terminal, de­
veloped by Tab Products' Office Products 
Group, can operate in either 80 column or 
132 column mode; screen-labeled softkeys 
and English language prompts help the 
operator set operating modes. Softkeys also 
can be programmed by the user. 

The terminal, which can display 
true descenders on lower case letters, can 
transmit a character at a time, line at a time, 
partial or full page, or all four pages of dis­
play memory provided in the standard unit. 
Protected fields can be transmitted, if de­
sired. Character attributes are available, in­
cluding bold, blinking, and reverse video. 
An Rs232 interface is standard, supporting 
communications at speeds of up to 
19.2Kbps. A printer port and a second 
Rs232 interface are offered as options. The 
132/15 also offers bidirection smooth or 
jump scrolling, horizontal panning, hori­
zontal split-screen operation, and a status 
line. A basic 132/15 sells for $2,450, quan­
tity one. TAB PRODUCTS CO., Electronic Of­
fice Products Group, Palo Alto, Calif. 
FOR DATA CIRCLE 303 ON READER CARD 



Everyone Working 
I on Network Software 
. . Should Stop. 

\\e've Started Giving It Away. 
Introducing a one-of-kind 
communications system called 
C/30. Based on a micropro­
grammable mini and priced 
under $25,000, what makes 
the C/30 special is that it 
comes with all the communi­
cations software you need to 
build a network of any size. 
Efficient, cost-effective, packet­
switch software. 

Only BBN Computer packet­
switching gives you true adap­
tive routing, both node and 

network transparency regard­
less of hardware, plus speed 
and message control. All field 
proven for over a decade on 
the. world's largest packet 
network. 

If you've discovered network 
hardware is easy to come by 
and network software impos­
sible to find, stop. Our new 
C/30 gives you the best of both. 

And at this price, it's like 
getting the software absolutely 
free. 

I------~~m~------I 

I BBN Compute, Cmporotion, C/30 Mmketing, 33 Moulto~ St,eet, Cambridge, MA. 02238. (617) 49n800. I 
I 0 Send me complete Name I 
I 

C/30 product infor - Title/Dept. I 
mation. 

I 0 Have your represen- Company I 
tative call. Address ____________ _ 

I 0 Tell me more about City State __ Zip __ I 
I packet-switching. I 

Phone No. ____________ _ L ______________ . _______ ~~ 
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UPDATES 
The System 2000/80 Multi-user 
database management system has 
completed a successful beta 
test under VM/370 CMS, reports 
Intel's Commercial Systems Div. 
(formerly MRI), developers of 
the database system. The test 
was completed at ECRI, a medi­
cal equipment research firm 
in Pennsylvania. Intel sees 
VM/CMS (Conversational Monitor 
System) gaining increased 
acceptance, particularly in 
the 4300 sector. 

The SEED database management 
system user's group, called 
the Grange, held its first 
meeting in Philadelphia short-

. ly before year's end. The 
organizational meeting drew 
more than 50 users. A group 
of four members was named as 
an interim committee of the 
Grange, with responsibilities 
of drafting working guidelines 
and objectives for presen­
tation at the next users' 
meeting, slated for May on the 
West Coast. 

Data General began shipping 
its AOS/VS software to users 
of its 32 bit Eclipse MV/8000 
three months ahead of sched­
ule. Encouraged by positive 
feedback from its five beta 
sites, DG began shipping the 
MV/8000 operating system,' 
FORTRAN 77, PL/l, BASIC, Macro 
Assembler, and the SWAT source 
language debugger. 

~ 
Thomson-CSF, the large, 
OTversified French electronics 
manufacturer, has signed a 
distribution agreement with 
3M, giving the Minnesota 
company distribution rights 
for a desktop facsimile 
machine developed by Thomson­
CSF. The machine, complies 
with CCITT recommendations for 
Group 2 and the recently fin­
alized Group 3 specifications 
for high-speed digital fac­
simile communications. 

240 DATAMATION 

SOFTWARE 
AND SERVICES 

OPERATING SYSTEM 
Texas Instruments now offers a new operat­
ing system, DNOS, and an enhanced COBOL 
compiler for its Ds990 series of computers. 
DNos-the Distributed Network Operating 
System-reportedly combines the strengths 
ofthe existing DX 10 operating system with a 
"flexible job architecture." TI says that 
DNOS will form the basis for networkinK 
support using bit-oriented protocols-an 
apparent allusion to SDLC and X.25. DNOS 
requires a Ds990 Model 8, 20, or 30 with at 
least 256KB of memory. Users of these sys­
tems can get job accounting from DNOS plus 
improved use of system resources through 
such features as prioritized output spooling, 
multivolume files, interprocess communi­
cation, job and task synchronization, and 
increased terminal support for time-shar­
ing. Upward compatible from DXlO, DNOS 
error messages are stored in files, allowing 
the user to customize messages as appropri­
ate for the application. Supplied on mag 
tape, DNOS is priced at $4,000, including 
the first year's support. 

DNOS supports COBOL and Pascal; 
programs developed under DXlO require 
only relinking to run under DNOS. Data files 
are compatible between the two operating 
systems. COBOL Plus is a faster version of 
COBOL 3.3.0's run-time interpreter. It runs 
only under DNOS, and exploits the' writable 
control store of the 990/12 processor to 
achieve a 10% to 20% average speed im­
provement. The language is identical to the 
existing COBOL, and existing object mod­
ules can link with COBOL Plus programs. 
COBOL Plus carries a $2,000 price tag. 
TEXAS INSTRUMENTS, INC., Austin, Texas. 
FOR DATA CIRCLE 327 ON READER CARD 

C CROSS-COMPILER 
The C68 cross-compiler runs under the 
UNIX operating system on PDP-lIs, produc':' 
ing object code for the 16 bit Motorola 
68000 microprocessor. Comprising a pni­
processor, compiler, relocatable assembler, 
linking loader, support library and utilities; 
the C68 package can produce object code 
that can execute standalone or under control 

of an operating system on the target 68000 
system. The compiler generates assembly 
language code, which is then processed by 
the assembler, producing relocatable object 
code. The linking loader then combines ob­
ject code files with any referenced library 
functions, creating an executable object 
file, including symbol table. Getting the ex­
ecutable file from the host POP-II to the 
68000 is simplified through the use of a 
utility program that sends the object file 
over a serial communications line in a for­
mat acceptable by the MACSBUG loader. A 
single cpu binary license goes for $950. 
Standard distribution media for the C68 
package is 9 track mag tape. ALCYON CORP. , 
San Diego, Calif. 
FOR DATA CIRCLE 328 ON READER CARD 

OUTPUT FORMATTER 
The n-Up Output Generator, which runs 
under as or MVS, is such an elegant program 
that we're surprised we haven't seen some­
thing similar until now. Instead of requiring 
applications programmers to go through the 

----,--,--------------
----- nt.mber of forms ------
I I I 
I I I 
I I I 
I I I ---- -----

I I I 
I I I 
I I I 
I I I 
I I I 

row 1, col 1 row 1, col 2 I I row 1, col 3 I 
I I I 
I I I 
I I I 
I I I 
I I I ---- ----- ----

I 
I 
I 
I 
I 

row 2, col 1 row 2, col 2 row 2, col 3 I 
I 
I 
I 
I 
I 

<-- form width --> <-- form width ... -> <-- form \IIldth -) 
(-) (--) 

I I 
-gutter width-

drudge work of formatting output for n-up 
printing (i.e., several forms horizontally 
'spaced across the page), the n-Up Output 
Generator acts as a post-processor, refor­
matting output files from any application 
progr~m. In addition to saving programmer 
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SOFTWARE AND SERVICES 
time, printing several forms side by side 
should reduce printing time. Printing pa­
rameters are set to default values for each 
installation, but can be altered when the n­
Up Output Generator starts. Collating se­
quences can be protected by the program's 
ability to print the output in row or column 
sequence. It leases for $120 per month, in­
cluding maintenance. Multiple processors 
at the same address are covered by a single 
license agreement, and a copyright release 
is granted so the documentation can be 
reproduced for internal use. APPLIED SOFf­

WARE, INC., Palm Beach Gardens, Fla. 
FOR DATA CIRCLE 326 ON READER CARD 

S/34 DOCUMENTATION 
Mann Data Corp. does custom' program­
ming, much of it troubleshooting System! 
34 applications. In the course of this work, 
it developed a S/34 documentation pack­
age, which has been used internally for 
several years. Now, the firm has decided to 
offer the System!34 documentation package 
to others for $1,200. 

The package is inserted into the job 
stream along with the programs to be docu­
mented. It generates 12 reports, including a 
table of contents, descriptions of proce­
dures, files, and programs, screen/program 
cross-reference, procedure/program cross­
reference, "exploded" procedures show­
ing the files used, and a report layout show­
ing titles and format. And, of course, the 
package can be rerun whenever program 
modifications are made, keeping the docu­
mentation up-to-date. MANN DATA, INC., 

Newton Upper Falls, Mass. 
FOR DATA CIRCLE 329 ON READER CARD 

SCREEN FORMATTING 
Sperry Univac has added the Display Pro­
cessing System (DPS) to its software offer­
ings for the 1100 series mainframes. DPS 

1100 helps users interactively develop input 
and output screen formats, and provides a 
screen-handling interface to applications 
programs. Actual screen design is per­
formed at the terminal, 'with the user enter­
ing formats and field attributes. A tutorial 
mode, for novice users, provides prompts 
and explanations on how to create or revise 

"I think we're going to have 
problems sharing lines with CBS." 

©DATAMATION 

a screen. Application programs can use pre­
stored screens created by DPS 1100 by call­
ing the screen handler and providing the 
screen's identifier. The screen handler takes 
care of displaying the screen format, ac­
cepting and validating the input, and pass­
ing the resulting data back to the calling 
program. The DPS screen handler functions 
in a transaction system such as the Series 

SOFTWARE SPOTLIGHT 

APPLICATION DEVELOPMENT 
Ever have one of those weeks (or months) 
when you wished the days had 48 hours, 
just so you could keep up with your work­
load ? Yet the poor user departments can't 
understand why, if the computer is so fast, it 
takes so long for the dp department to bring 
up a new application. Even hiring more pro­
grammers, when you find them and find the 
money in the budget, doesn't seem to help 
all that much. In introducing its new aprli­
cation development system, Series 80 Man-

tis, Cincom president Thomas M. Nies 
~w an analogy between programming and 

manual labor-hiring more ditchdiggers 
may get the job done a bit faster,but buying 
a steam shovel will have far more impact. 

Mantis is Cincom 's "steam shovel" 
for program development. Here, Nies' 
analogy breaks down-a steam shovel re­
quires a skilled operator, while Mantis is an 
attempt to simplify on-line program devel­
opment, increase the productivity of profes­
sional programmers, and hopefully 
simplify the task so intelligent end users can 
build systems as needed. Mantis comprises 
capabilities for screen and file definition 
and interaction, processing, and generating 
batch or on-line hardcopy reports. 

The menu-driven application devel­
opment tool runs under os or DOS, using ei­
ther CICS or Cincom's En viron/ 1 
teleprocessing monitor. Using a "paint­
brush" approach, the user can layout and 
edit a screen format; Mantis will prompt the 
user for the attributes of each user-specified 
field. Once the user is satisfied with the 
screen, Mantis can make it available im­
mediately for use (there's no waiting for a 
systems programmer to update CICS tables). 

Mantis also simplifies file defini­
tions and the creation of subsequent mainte­
nance programs. Records are defined with 
named fields and user-specified attributes, 
including field-by-field encryption for 
sensitive data. Each application sees the 
database through logical views. Mantis 
comes with the capability to interface auto­
matically with Cincom's Series 80 TOTAL 

DBMS and standard file structures, such as 
VSAM. The interface between file or data­
base management system and Mantis is 
implemented as an independent module, 
making it easier to adapt the system to work 
with other file and database systems. 

Once the screens and files are de­
fined, Mantis lets the user write the 

1100 Transaction Interface Package (TIP), 

or in interactive mode, using the Conversa­
tional Timesharing System (CTS). DPS 1100 
supports additional features, such as pass­
word protection for screens and fields and 
the creation and controlled access to multip­
age screens. DPS 1100 carries a monthly fee 
of $250. SPERRY UNIVAC, Blue Bell, Pa. 
FOR DATA CIRCLE 330 ON READER CARD 

processing part of the application. Mantis 
has its own prograinming language that 
allows interaction with screens and files 
with a single statement. It seems straight­
forward enough and includes structured 
programming constructs. For those who 
don't want to learn another language, or 
want to include previously compiled mod­
ules written in COBOL or another language, 
the Mantis procedure definition language 
supports calls to external programs. 

. Mantis also offers security features, 
including multilevel passwords, restrictions 
on who can access what data through the use 
of logical views, and access restrictions for 
menus (thus limiting the functions available 
to any given user). To make applications 
easier to use, Mantis has a HELP facility that 
lets the user get short form instructions, or, 
upon request, more detailed directions. 
Help messages can be provided by the 
developer as the application is written, or 
edited into existing applications. 

l' IMASTEA RECORD UPDATE PROGRAM 
211 
31 SCREEN MAP I "EMPLOYEE MASTER I 
.1 filE RECORD f "EMPLOYEE FILE lEVEl·) I 
SI FilE INDEX ( NAME INDEX UPDATE) 
61 SHOW' DO YOU WISH TO SEE RUN INSTRUCTIONS" 
71 IF ANSWER= YES , 

IE ~~~~:::E::;TER INSTRUCTIONS ~I 
:~: W~~:NM~:pN~~~3CANCEL 
13. DO EDIT NEW ENTRY 
1.1 IF COUNTRY= 'USA AND CURRENCY= DOLLARS 
1 SI CALL CALCULATE FICA 
161 00 CALCULATE SOC SEC 
171 ENO 
181 INSERT RECORD 
191 CONVERSE MAP 2" END 

Mantis has undergone beta-testing 
at a number of sites, and Cincom is quoting 
some dramatic comparisons, such as an ap­
plication that took 80 hours of development 
time using COBOL (and 24 hours with IBM'S 

DMS) versus five hours with Mantis. Prices, 
as of Jan. 10, were quoted at $20,000 for an 
initial single-use license, plus $2,000 for in­
stallation. Under a one-year lease, the 
monthly charge would be $500. This price 
is for either os or DOS and support for up to 
eight terminals. Support for each additional 
group of eight terminals (up to 32 terminals) 
goes for a $750 installation fee and either 
$150 per month for a one-year lease or 
$6,000 for a single-use license. The next 
step adds support for a group of 32 termi­
nals, then 64 additional terminals; finally, 
all terminals beyond the 128th are included 
in the final support offering. CINCOM SYS­

TEMS, INC., Cincinnati, Ohio. 
FOR DATA CIRCLE 325 ON READER CARD 
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Pillsburys recipe calls for 
plants to do their own processing, 

with Level 6 computers 
and a dash of central control. 

. Er Pillsbury, Level 6 com­
puters were the yeast that 
made plant efficiency rise. 

A Level 6 computer in each 
of 12 plants allows managers 
to do their cost accounting/ 
general ledger work in-house. 

Before they were installed, 
raw, end-of-month data had to 
be transmitted to headquarters 
for processing. 

Each plant ran as many as a 
dozen jobs to get its final 
figures in. This took time and 
errors took longer to detect 
and correct. 

As a result, plant managers 
had to wait for news of their 
precise financial condition. 

N ow, however, information 
flows smoothly and quickly. 

Thanks to on-line editing, 
information going to headquar­
ters is now error-free. 

And this information can be 
sent in a single 10-minute job. 

The main advantage of 
Pillsbury's move to distributed 
processing has been in giving 
plant management instant con­
trol of the data they need to 
run their operations. 

There have been other bene­
fits too. 

Uniform hardware and soft­
ware have gone a long way 
toward integrating the four 
organizations brought together 
in Pillsbury's Consumer Foods 
Division. 

And, as you might expect, 
processing and communications 
costs have dropped. 

Naturally, Pillsbury has 
more than cost accounting in 
mind for its Level 6 computers. 

Right now, they are being 
used to maintain employee files 
locally. 

In the near future, Pillsbury 
intends to institute automated 
office procedures, word proc­
essing, and electronic mail. 

Here at Honeywell, we know 
these plans will come off without 
a hitch. 

After all, distributed proc­
essing at Pillsbury is a piece of 
cake. 

For more information on the 
family of Level 6 computers 
write Honeywell, 200 Smith 
Street (MS 487), Waltham, 
Massachusetts 02154. 

Honeywell 
CIRCLE 188 ON READER CARD 
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MINDSTORMS 
by Seymour Papert 
Mindstorms, subtitled Children, Comput­
ers, and Powerful Ideas, is based on a de­
cade of Dr. Papert's work at the LOGO group 
in the Artificial Intelligence Laboratory at 
MIT. There, learning environments have 

,been developed in which children com­
municate with computers in a relatively 
simple and natural way. This is primarily 
accomplished utilizing the Turtle, a floor 
robot which the children come to see as "an 
object to think with. " The basic methodol­
ogy is that of Jean Piaget, who felt that chil­
dren learn fundamentals by building their 
own intellectual structures. 

Mindstorms attempts to show how 
the fundamental concepts of mathematics 
can be comprehended by young children 
through the "discovery" method, which 

SOURCE 
DATA 

Papert outlines in considerable detail. He is not true to say that the image of a child's understand or even care about the magic of 
tells us how the system works, and gives us relationship with a computer ... goes far the gears. I no longer think much about 
a "Piagetian learning" interpretation ofthe beyond what is common in today's schools. gears, but I have never turned away from 
children's progress via intellectual "jumps My image does not go beyond: it goes in t~e the questions that started with that discov-

, and leaps". These intellectual experiences opposite direction. " ery: how could what was so simple for me 
are then related to total cognitive develop- And that, perhaps, is a weakness of be incomprehensible to other people? ... 
ment. The description ofwhattakesplace in Seymour Papert's book. It is not based on A modem-day Montessori might propose, 
Dr. Papert's laboratory is quite different experience with teachers and educational ifconvincedby my story, to create a gear set 
from what occurs in the typical American administrators. Previous reform efforts for children. Thus every child might have 
classroom. based only on theoretical studies and care- the experience I had. But to hope for this 

, The' 'status quo" approach is also-fully controlled laboratory settings have not would be to miss the essence of the story. 1 
analyzed in a careful and systematic study, done well. It was over 50 years ago that the fell in love with the gears. This is something 
and Papert shows how our present approach' Dalton Plan and other innovative quality that cannot be reduced to purely "cogni-
turns off many of our children, burdening systems for educational reform were intro- tive " terms. Something very personal hap-
them with math-phobia. duced. They, too, initially went in "oppo- pened, and one cannot assume that it would 

Will the introduction of new educa- site direction" to the norm. Papert's be repeated for other children in exactly the 
tional technology make the situation better weakness may be that he has limited himself same form ... My thesis could be summa- 0 

or worse? Papert argues that "all of us, to his own models, and has become "abso- rized as: 'Whatthe gears cannot do the com- <i! 
professionals as well as laymen, must con- lutist" in his own approaches. puter might.' " ~ 
sciously break the habits we bring to think- The author shows his awareness of Seymour Papert feels that the ~ 
ing about the computer ... It.is hard to how thinking differently can separate a per- computer is the "Proteus of machines." <3 
think about computers of the future without son from society in the opening passage, Because it can take on "a thousand forms ~ 
projecting onto them the properties and called "The Gears of My Childhood." He and serve a thousand functions, it can ap- z 
limitations of those we think we know relates his early and intense involvement peal to a thousand tastes." Mindstorms is 0 

today. " Papert feels that this is especially with automobiles and their gear systems: the result of Papert's attempts to tum com- ~ 
true in the area of computer applications to "One day I was surprised to discover that puters into instruments flexible enough so ~ 
the total learning process. He states that' 'It some adults-even most adults-did not that children can create for themselves what :3 

L-________________ ~--------------~------~------------------------~--------------------------------~~ 
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The 7 most common mistal<es 
made in designing computer 
room environment. 

Mistake No.3 
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Using energy-wasting compressors 
for winter cooling. 

It's a costly error to run com­
pressors in-thewinterwhen using a 
standard or partial savings system 
(Diagrams 1 and 2). In the temper­
ate zone, temperatures fall below 
50°F for at least half the year. The 
elimination of compressor opera­
tion during this period can save 
thousands of dollars each year. 

However, in a computer room, 
using outside air for cooling de­
stroys critical humidity control. 
Closed-circuit glycol systems with 
an auxiliary coil avoid this problem. 
But, some of them are poorly de­
signed (Diagram 2 shows restrict­
ed air flow and an undersized cOil). 
These systems limit savings by 
requiring extended compressor 
operation. 

The EDPAC Solution 

The EDPAC "ECX" System 
(Diagram 3) avoids these costly 
mistakes and offers maximum sav­
ings. "ECX" can reduce energy use 
by as much as 60%. It is available 
either as a standard option on new 

EDPAC equipment or as a retrofit 
to existing systems. I n ten years 
it can save $100,000 in a typical 
3,000 sq. ft. computer room. * 

To make this kind of savings 
possible we've made the "ECX" coil 

oversized (14 fins per inch, 6 rows 
deep, full face area) and made sure 
the airflow is unrestricted. 

In fact, the "ECX" isso efficient 
that it provides 100% of the sensible 
capacity with glycol temperatures 
of 52°F or below. 

And to make sure there is no 
sacrifice of reliability, automatic 
controls return the system to com­
pressor operation whenever the 
room temperature doesn't hold. 

For a brochure detailing the 
solutions to all seven "mistakes," 
contact your local 
EDPAC represen­
tative or write to 
the address below. 

®~92i~!~ 
Cooling for Computers 

*8ased on cities in most populated temper-:­
ate zones with a projected average rate of 
.08¢/kWh over ten years. 

EDPAC is a product of AC Manufacturing Company, Cherry Hill, New Jersey 08034', Telephone (609) 428-9800 

EDPAC also offers products for mini-computer rooms and water-cooled computers. 
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SOURCE DATA 
gears were to him. 

To some extent, the author has fall­
en in love with his own creation, the Turtle, 
carefully showing the concepts that can be 
learned with it. But given the hundreds of 
thousands of Apples, PETS, TRS-80s, and TI 

99/4s now entering schoolrooms, transition 
applications are conspicuous by their 
scarcity. (LOGO is a relatively sophisticated 
computer language, and such interface 
work is under way at the TERC group, and at 
Brookline, Mass., public schools.) 

The headlong rush into the era of 
educational computers has now begun, and 
things will never be the same. Yesterday's 
theory and today's laboratory results may 
well be obsolete by tomorrow, as our 
learning-via-technology pace accelerates. 
Educational change will be everywhere, 
and every facet of society will feel its im­
pact. Seymour Papert's book has only 
scratched the surface; but nothing to date, 
whether LOGO, 2001, or the FORBIN Project 
compares to what the future of computers in 
learning will actually be. 

Because of this, Mindstorms is an 
important contribution. The book is an 
excellent starting point to meet this chal­
lenge of change: how we utilize educational 
computers, how we evaluate, interpret, and 
communicate these advances and all of their 

To ALl EMPLO~S 

ramifications, and how we react to their ef­
fects will determine the shape of tomor­
row's society. 

Mindstorms is a thought-provoking 
presentation of the ideas of Prof. Seymour 
Papert and the LOGO group at MIT. While the 
reader may not agree with all of the content 
and approaches presented, it is an excellent 
entry into a series of issues that may well be­
come a major concern of the last decades of 
this century. Basic Books, Inc., New York 
(1980, 230pp., $12.95). 

-Dr. Harvey J. Brudner 

VIDEOTEXT: THE COMING 
REVOLUTION IN HOME/OFFICE 
INFORMATION RETRIEVAL 
edited by Efrem Sigel 
The first book on using the television set as 
an information-retrieval tool is a slim 
volume bearing a hefty price. Hailed in 
jacket copy as a state-of-the-art report, Vid­
eotext is a collection of five essays on pro­
posed and actual television set information 
systems and their technology, bracketed by 
brief introductory and concluding sections. 

Take away the two appendices, 25 
full pages of illustrations (mostly photos 
from Great Britain), and extraneous matter, 
and the 154-page volume shrinks to 104 

--__ I 
~----kS-.~ 
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pages of actual text. Whether Videotext is 
state of the art or already historical-having 
been overtaken by the rapid changes occur­
ing in this field-is relatively unimportant. 
Whether it supplies enough information to 
justify its $24.95 price tag is something 
else. 

Efrem Sigel (editor-in-chief of 
~ledge IndustrIes PubhcatIons, pub­

lisher of thIS volume) prefers the word vid­
eotext as a general term for television 
information systems. Teletext is the one­
way (noninteractive) transmISSIon of 
"printed" information via the regular or 
cable tv broadcast signals; a control keypad 
allows the viewer to cut out the scheduled 
program and dial the teletext "pages." 

The interactive system on the other 
hand,~viewdata~turns the television set 
into a computer by linking it to databases 
through phone or cable tv lines; a special 
decoder (built in or attached to the set) and a 
handheld control panel allow two-way com­
munication. 

The heart of the book-and more 
than half the text-is the 62 pages on Cee­
fax and Prestel, the British videotext sys­
tems. ""Colin McIntyre, editor of Ceefax (for 
"see facts' '), the British Broadcasting Cor­
poration's teletext operation, describes in 
detail the history, content, scheduling, and 
staffing of this news and information ser­
vice. Ceefax draws its content from the 
BBC'S worldwide news-gathering resources 
and gets its funding from the receiving li­
cense required of every television or radio 
set owner or renter. The Independent 
Broadcasting Authority-the commercial 
television in Britain-has its own teletext, 
called Oracle. One would.have wished for 
more details on how this private system 
works and gets its revenues; it would better 
serve as a model for American teletext. 

Prestel, the interactive viewdata 
system, is still in the startup stage, with 
numerous problems to be solved, not the 
least of which is how to attract enough sub­
scribers to bring down the costs. Developed 
by the British Post Office in conjunction 
with tv set manufacturers and "information 
providers, " Prestel uses telephone lines for 

. communication with computers. The Post 
Office, which owns and operates the tele­
phone system, has invested a lot of money 
and several years in Prestel, and success 
will depend on how quickly subscribers 
sign up. The chapter on Prestel, written by 
Max Wilkinson, electronics correspondent 
of the Financial Times of London, is of par­
ticular interest for its "Third Wave" vi­
sions of the future. 

Videotext devotes a chapter to 
American viewdata experiments and tele­
text tests, written by Sigel. Here he dis­
cusses the test transmissions of teletext 
conducted by tv stations in the District of 
Columbia, Salt Lake City, and Philadel­
phia, and the interactive viewdata· experi­
ments planned or already launched by 
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OUR FREE DEMONSTRATION 
·WON'T SOLVE EVERYBODY'S 
PROBLEMS ••• 

JUST YOURS. 
Let Pertec® do one of your 
input application or da~a 
entry jobs free, on our 
XL40 System. Then you'll 
see how easy our distrib­
uted data entry can be. 

The XL40 'is a 
powerful distributed 
system that gives you 
flexibility to put proc­
essing power where 
you need it most-at 
remote sites-without the 
added cost of going through 
your mainframe. ' 

Pertee's outstanding XL System features: 
Data Capture. Our XL System eliminates the 
need for keypunching or costly mainframe 
validation runs. You correct errors as they're 
entered at each terminal, and get clean, 
computer-ready datain one step. 
File Management. You'll save time retrieving 
files with the XL40's multi-key capability. You' 
can access and update remote data base files 
and getY9ur reports immediately. All possible 
with ournew;Winch~ster-typ~,d.iskstorage of ' 
up to 120 megabytes.' ""," 
Concurrency. You'll get greater 
because the XL40 lets you do up to eight 
tasks at once, with the fastest keyboard 
resRonse around. It supports up to 16 
terminals in a variety of configurations, 

and you have a choice of 
480- or 2000- character 
CRT displays. 
Ease of Operation. Pertec 
designed the XL40 to be 

quiet and compact. So no 
matter where you put the 
system, your people can 

operate it easily. 
You wouldn't expect less 

from a company that's been 
perfecting technology for over 

14 years. In fact, we back- the 
XL40 with outstanding reliability, 

nationwide software support, and a 
superb customer service network. 

, We're sure the XL40 will make a big 
difference in your company, and we're willing 
to prove it. 

For your free demonstration, or more 
information call (213) 822-9222, Ext. 2593, or 
just mail the 
coupon and 
we'll do 
the rest. 

Pertec Computer Corporation 
P.O. Box 92300 
Dept. 50-56 
Los Angeles, CA 90009 

Z Take my problem and give me a free demonstration of your XL40 system. 8 
~ c:: 

SYSTEmS 

Perfecting 
Technology 

© 1981 Pertec Computer Corporation 

5 Name ~ 
u Z 
I Company I 

I Address I 
I City State Zip I 

Telephone Title ' , L _____ ....... __ COUPON _______ .J 
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SOURCE DATA 
Telecomputing Corporation of America, 
GT&E, Knight-Ridder Newspapers, and 
Warner Cable. This is the section that suf­
fers most from a lack of currency. By now, 
other experiments have been planned, those 
in the planning stage are under way, and 
those described as launched are bearing 
fruit. 

Also discussed at length are the vid­
eotext operations and plans of such coun 
tries as France, Germany, Japan, and Cana­
da. This section and the one on the technol­
ogy of teletext and viewdata were written by 
)~ph Roizen, listed ~ent of Tele­
~. The technology chapter gives a good 

description for the nontechnical reader-in­
formative, but not befuddling. 

A six-page concluding section. by 
Sigel raises for the fIrst tlli!e the question of 

, 'whether the videotext serviees are really all 
that useful. This is a somewhat sour note 
after all the enthusiasm of the preceeding 
chapters, but one that should have been de­
veloped further. 

An index consisting mainly of the 
names mentioned in the text and two appen­
dices round out the volume. One appendix 
lists U.S. videotext involvement, ,and the 
other lists British Prestel providers. 

Is this book worth $24.95? The an­
swer depends on your needs and resources. 
How much do you need to know of what is 
behind the development of the British vid-

AOSOn 
A NOVA® 4/X? 

Wild Hare's 

eotext systems? The technology chapter is 
valuable for those who would like a fairly, 
detailed description for the layman. If you 
can make do with less, for very much less 
you can get a pretty good picture of the vid- ' 
eotext fIeld in the February. 1980 issue of 
American Libraries, the 'monthly magazine 
of the American Library Association. 
Knowledge Industries Publications, Inc. 
(1980, 154pp., $24.95). 

-Harriet Rosenfeld 

REPORTS AND REFERENCES 

CIB 20 
The Computer and Business Equipment 
Manufacturers Association (CBEMA) and 
the American National Standards Commit­
tee have announced a new COBOL Informa­
tion Bulletin (CIB 20). The bulletin contains 
the latest information about X3.23-1974 
(American National Standard Prograinming 
Language COBOL, or COBOL 74). This CIB 

was produced by the ANS Technical Com­
mittee x3J4, which is responsible for main-

,taining the COBOL standard. It is the third 
CIB published since the approval ofX.3.23-
1974; CIB 18 was issued in March '79 and 
CIB 19 came out in May '80. Numbers 18 
and 19 can be purchased for $6 each, and 
the latest bulletin, No. 20, sells for $7. Send 
check and self-addressed mailing label to 
CIB 20, X3 Secretariat, CBEMA, 1828 L St. 

MTSS Provides NOVA® Users 
With Multi-User Capabilities 

DG users now have a choice when upgrading to a mul-
ti~user environment. Previously. the only way to support a 
true multi-user environment was to upgrade to AOS. but 
not anymore. 
MTSS provides all of the standard RDOS features tor up 
to.16 users simultaneously and each user is totally in-
dependent. Users may edit. compile and execute pro-
grams written in FORTRAN IV. FORTRAN V. ALGOL. BASIC. 
MACS. etc. 
This means no software rewriting is necessary. No new 
operating system need be installed. 

, More importantly. MTSS supports all NOVA"s as well 
,as ECLlPSE;"s so no expensive hardware upgrade is 
required. ' , ' 

Now Data General Users 
Have A Choice! 

N.W., Suite 1200, Washington, Dc20036. 
Phone orders not accepted. 

NIPPON FUTURE 
An update of the 1975 report produced by 
the Japan Electronic Industry Development 
Assn. (JEIDA), "The Future of the Japanese 
Electronic Industry" is being distribu~ed by 
Strategic Business Services, Inc. It presents 
data going back to 1968 and forecasting out 
to 1990, examining in detail the outlook for 
computers, peripherals, videodisks, lasers, 
optical fibers, as well as all types of general 
consumer goods. Information is included 
on Japanese exports and imports with the 
U.S., West Germany, France, Italy, and 
other countries. The 626-page report sells 
for $425 from Strategic Business Services, 
Inc., 4320 Stevens Creek Blvd., Suite 215, 
San Jose, CA 95129, (408) 243-8121. 

MULTINATIONAL MARKETS 
"The European Computer, Word Process­
ing and Copier Markets: Opportunities and 
Challenges For the Major Multinational 
Companies" is an intensive analysis of 
developments in those industries in Western ' 
Europe. This report highlights the strategies 
of 15 multinational companies, including 
IBM, Cii Honeywell Bull, Sperry Univac, 
Amdahl, Nixdorf Computer, Wang Labora­
tories, Prime Computer, Intel, and Texas 
Instruments. Current growth trends, an 

PURCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwrlter II •••••••••••• $1,095 $105 $ 58 $ 40 
LA34 DECwrlter IV •.••••••••• 995 95 53 36 
LA34 DECwrlter IV Forms Ctrl. •• 1,095 105 58 40 
LA120 DECwriter III KSR ••••••• 2,295 220 122 83 
LA120 DECwrlter III RD •• ' •••••• 2,095 200 112 75 
VT100 CRT DECscope ••••••••• 1,595 153 85 58 
VT132 CRT DECscope ••••••••• 1,995 190 106 72 
Tl745 Portable Terminal ••••••• 1,595 153 85 58 
TI765 Bubble Memory Terminal. 2,595 249 138 93 
Tl783 Portable KSR, 120 CPS ••• 1,745 167 93 63 
Tl785 Portable KSR, 120 CPS •• c. 2,395 230 128 86 
Tl787 Portable KSR, 120 CPS ••• 2,845 273 152 102 
T1810 RO Printer ••••••••••••• 1,895 182 102 69 
TI820 KSR Printer •••••••••••• 2,195 211 117 80 
730 DeskTop Printer ......... 715 69 39 26 
737 W/P Desk Top Printer ••••• 895 86 48 32 
704 RS232-C Printer •••••••••• 1,795 172 ' 96 65 
6081 High Speed Band Printer •• 5,495 527 293 198 
DT80/1 CRT Terminal ••••••••• 1,695 162 90 61 
DT80/1L 15" Screen CRT •••••• 2,295 220 122 83 
DT80/5 APL CRT ••••••••••••• 2.095 200 112 75 
ADM3A CRT Terminal ••••••••• 875 84 47 32 
ADM5 CRT Terminal •••••• ; •• 975 93 52 35 
ADM31 CRT Terminal ••••••••• 1,450 139 78 53 
ADM42 CRT Terminal ••••••••• 2,195, 211 117 79 
1420 CRT Terminal ••••••••••• 945 91 34 
1500 CRTTermlnal ••••••••••• 1,095 105 40 
1552 CRTTermlnal ••••••••••• 1,295 125 48 
LeHer Quality KSR, 55 CPS ••••• 3,395 326 123 
LeHer Quality RO, 55 CPS ••••• 2,895 278 104 
2621A CRT Terminal •••••••••• 1,495 144 54 
2621P CRTTermlnal •••••••••• 2,650 255 96 

ACCESSORIES AND PERIPHERAL EQUIPMENT , 

!. . ' CIRCLE 191 ON READER CARD 
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ACOUSTIC COUPLERS. MODEMS. THERMAL PAPER. RIBBONS· INTERFACE MODULES. FLOPPY DISK UNITS 

u, nllOn .'u.-.,uon TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 

TRiiVSN ET CORPORATION 
1945 ROUTE 22· UNION, N.J. 07083· (201) 688-7800 
TWX 710-985-5485 
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EDP SYSTEMS ANALYSTS, 
. PROGRAMMERS 

Earn up to 40 percent more, save more, . 
vacation more as you take on new job challenges 

with Aramco in Saudi Arabia 

Aramco needs outstanding peo­
ple on the energy frontier in 
Saudi Arabia. We're offering 
outstanding incentives to get 
them. Up to 40 percent pay pre­
mium. 40 day's paid vacation 
every year. And. a chance to 
work on a teleprocessing net­
work for the world's largest oil­
producing company-a network 
that's in the process of growing 
from 800 to 1500 terminals. 

Our advanced computer net­
work is the absolute intelligence 
center for all of Aramco's many 
activities. Everything depends 
on it: exploration, production, 
refining, materials supply, en­
gineering, finance, personnel, 
process control, and more. 

Here are the highlights of the 
system: Two IBM 3033's, one 
370/158, one 370/168. Smaller 
systems include an MVS/SE, 
JES2, TSO, IMS/VS and 
VTAM. 

Aramco's regional telepro­
cessing network, running under 
IMS and TSO, will be growing 
from 800 terminals to 1,500 
te~minals. 

That's why we need good EDP 
people like you. 

The immediate openings 
• Analyst/Programmers. We 
need you if you have experience 
in engineering, finance, power 

systems, inventory control, 
purchasing, payroll, industrial 
relations. Requirements: a BS 
or a BA in physical science, 
computer science, engineering, 
math, finance or business ad­
ministration. You should also 
have at least 3 years' experience, 
preferably in one or more of 
these languages: PL/l, IMS­
DB/DC, ADF, MARK IV, 
COBOL, FORTRAN. 

• Systems Programmers. Our 
Computer Science Division 
needs you to work on IBM 
3033's running MVS/SE, JES2 
and VTAM. Requirements: a 
BS or a BA in physical science, 
computer science, engineering, 
math, finance or business ad­
ministration. You should also 
have at least 2 years' experience 
in one or more of these areas: 
MVS, JES2, VTAM. 

Unsurpassed compensation 
and benefits 

The Aramco salary is competi­
tive and a cost-of-living differ­
ential increases it even further. 
In addition, Aramco people 
in Saudi Arabia receive a tax­
protected premium which can 
amount to up to 40 percent of 
the base salary. 

Money aside, Aramco offers 
an outstanding combination of 
benefits, including the long va-

CHALLENGE BYCHOlCE 

ARAMCO 
SERVICES COMPANY 
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cation, comfortable housing, 
abundant recreation, and an ex­
cellent American-style school 
system for the children. 

Extra overseas bonus and new 
voluntary "bachelor" status 

for married employees 
Newly hired employees for Saudi 
Arabia also receive a one-time, 
lump-sum, fully tax-protected 
Overseas Employment Bonus 
of up to $5,000. 

And now all of the attractive 
compensation and benefits are 
available for married employees 
who may want to work overseas 
on a temporary "bachelor" sta­
tus for the first year .. This pro­
gram includes three free repatri­
ation trips by air during this 
one-year period, and the option 
to request family status at three 

. conversion dates during the 
same year. 
Interested? Call our 24-hour 
line any day: (713) 750-6965. If 
you wish, call toll-free: (800) 
231-7577, ext. 6965 between 7 
A.M. and 5 P.M., Monday­
Friday, Central Time. 

If you prefer, send your 
resume in full confidence, or 
write for more information to: 
Aramco Services Company, 
Department DM0301NB04C, 
1100 Milam Building, Houston, 
Texas 77002. 



SOURCE DATA 
evaluation of the European economic envi­
ronment, and a comparison between IBM'S 
H Series and the Amdahl 580 are examined. 
Priced at $475, the study runs 66 pages. 
Available from MSRA, Inc., 115 Broadway, 
New York, NY 10006, (212) 349-7450. 

LISTING FROM RYE 
Contracting for dp program development is 
often a problem for executives and MIS man­
agement, and this' 'Checklist for Computer 
Software Contracting" addresses the devel­
opment of customized software for new 
applications and conversion of existing pro­
grams. The first eight pages discuss the 
problems encountered in this area, and the 
other 12 make up the checklist. Covered in 
the checklist are the following five phases: 
precontract, proposal evaluation, contract­
ing, performance period, and post-contract. 
The checklist is available for $5 from Rey­
mont Associates, 29 Reymont Ave., Rye, 
NY 10580, (914) 967-8185. 

VENDOR LITERATURE 

REMOTE POSSIBILITIES 
This vendor offers a 20-plus-page booklet 
that supplies the reader with the how-tos of 
buying and using remote computing ser­
vices. The step-by-step instructions are 
simple guidelines for companies consider- ' 
ing remote services for the first time. The 

booklet answers such questions as, How do 
I begin to look for a vendor? When is ajob a 
candidate for remote computing services? 
How do I make the most effective use of my 
remote computing services investment? 
MARTIN MARIETTA DATA SYSTEMS, Balti­
more, Md. 
FOR DATA CIRCLE 350 ON READER CARD 

110 SUBSYSTEMS 
"Industrial vo Subsystems" is a 32-page 
booklet that provides a general look at lio 
subsystems used in process control and on 
the factory floor with the vendor's DPM 
family of management systems for indus­
try. Specifications and configuration sum­
maries are included. DIGITAL EQUIPMENT 
CORP., Northboro, Mass. 
FOR DATA CIRCLE 351 ON READER CARD 

AMBASSADOR FROM, MICHIGAN 
A four-page flyer details the capabilities of 
the vendor's Ambassador crt terminal. The 
flyer consists of pictures of the terminal, the 
terminal's command and control set, a spec 
sheet, and environmental requirements. 
ANN ARBOR TERMINALS, INC., Ann Arbor, 
Mich. 
FOR DATA CIRCLE 352 ON READER CARD 

UPGRADE YOUR MICRO 
This condensed, six-page catalog describes 
the vendor's line of AC remote controls, 

data acquisition modules, printer adaptors, 
and interfaces for use with micros, includ­
ing PETS, TRS-80s, and Apples. CONNECT­
ICUT MICROCOMPUTER, INC., Brookfield, 
Conn. 
FOR DATA CIRCLE 353 ON READER CARD 

BARTENDER'S GUIDE 
Designed for users and producers of bar 
code labels, this illustrated 64-page booklet 
explains the basics of bar code structures 
and wand scanners. Chapters discuss how 
scanners work, bar code structure, charac­
teristics of popular bar codes, bar code 
printing, and bar code label design criteria. 
MSI DATA CORP., Costa Mesa, Calif. 
FOR DATA CIRCLE 354 ON READER CARD 

HIGH 'SPEED DATA TRAP 
The vendor's TRAP (Transient Recorder/ 
Analyzer & Plotter) is described in this 
four-page brochure on the Model 57-TR 
high speed trap. PEDERSEN INSTRUMENTS, 
Walnut Creek, Calif. 
FOR DATA CIRCLE 355 ON READER CARD 

VIDEO, STORAGE 
DISPLAY COPIERS 
Two four-page brochures available from 
this vendor highlight its 4611 storage dis­
play copier and its 4612 video copier. TEK­
TRONIX, Beaverton, Ore. 
FOR DATA CIRCLE 356 ON READER CARD 

pedestal bases 

They don't call us "The Company with a Lot of 
Connections" for nothing! Whatever your 
interface cable needs, calion Data Set. 
All types of cables and connectors, pinned to your 
specifications - ribbons, coax, twin-ax, Telco, 
junction boxes ... to name just a few. 

THESE ~ EIA RS 232-C Cables - All 25 Pins Wired 
ITEMS IN, MALE-to-MALE or MALE-to-FEMALE 

STOC K S ·f h d· peel y w en or enng: 

LENGTH PRICE LENGTH PRICE LENGTH PRICE 
3 feet $17.50 20 feet $26.00 40 feet $36.00 
5 feet $18.50 25 feet $28.50 45 feet $38.50 

10 feet $21.00 30 feet $31.00 50 feet $41.00 
15 feet $23.50 35 feet $33.50 

New catalog available * See us at Interface '81 booth 915 

d & The Company with a lot of Connections 

CC ~~~~e ~~~ f~:~I~c~=pany.lnc. 
722 Danbury Road-PO Box 622 
Ridgefield, Connecticut 06877 
(203) 438-9684 TWX 71 (}-467 -0668 

3001 Contract Avenue 
Las Vegas, Nevada 89101 
(702) 382-6777 
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and components for 
terminal stands~~il 

The EST Company offers a complete line of 
pedestal bases and components for stationary 
or movable stands for terminals or printers. 

We offer seven styles of 4-leg pedestal bases in 
sizes from 19" to 34" spreads, and three styles of 
5-leg pedestal bases in sizes ranging from 22" to 28" 
spreads. ' 

, Our line of uprights and top plates can match your 
needs for those stands. 

Let us quote your custom casting needs or work ' 
with you on your stand unit deSign. 

EST EST COMPANY, BOX 251, GRAFTON, WI 53024 
(414) 377-3270 

A DIVISION OF LEGGETI & PLATT, INC. 

CIRCLE 195 ON READER CARD 



Ardell Nelson, 
Director of Purchasing 
and Administrative Services, 
Milbank Mutual Insurance Company, 
Milbank, South Dakota 

"Our Pitney Bowes 
Computer Output 
Mailing System lets 
one person do the work 
of.three and gets our 
premium notices out in 

one-quarter the time. It's a truly cost­
efficient means to improved cashflow!' 
"For years we've relied on the most 
advanced computer systems to 
generate premium and lapse 
notices for our customers in 1 0 
midwestern states. But once the 
computers were done, the notices 
always went through a real obstacle 
course before they hit the mail. 

"The forms would be taken from 
the third floor computer room 
down to the first floor mail room 
for bursting and trimming. Then, 
someone would, take them over 
to the print shop for folding. Finally, 
they were brought back to the mail 
room for inserting and metering. 

"But, now all that's changed with 
the help of our new Pitney Bowes 
Computer Output Mailing System. 
One person simply takes the com­
puter output to the mail room, loads 
it into one end of tile Pitney Bowes 
system and pushes a button. 

"Seconds later-fully bursted, 
trimmed and folded-letters are 
being automatically inserted, sealed 
and metered. As the letters emerge 
from the other end they're ready 
to mail-they're even presorted by 
zip code so that we can take easy 
advantage of the Postal Service's 
2¢ first class presort discount. 

"It's also a very flexible system. 

We frequently have to insert special 
notices into certain mailings, for 
example when a state changes its 
insurance laws. Befor~ we did it 
all by hand-adding a day or two 
to the mailing. Now we simply load 
the system with the special notices 
-several can be handled at once­
and it automatically inserts the 
notices into the appropriate enve­
lopes. Not a second is lost. 

"Now our payments are coming 
back one to two days sooner. 
Cashflow is improved. Manpower 
costs are down. And it's all thanks 
to the Pitney Bowes Computer 
Output Mailing System." 

For complete details return cou­
pon to Pitney Bowes, L?179 Pacific 
Street, Stamford, CT 06926. Or 
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call toll free anytime (except Alaska 
and Hawaii) 800-621-5199 (in 
Illinois 800-972-5855). Over 600 
sales and service points throughout 
tile United States and Canada. 
Postage Meters, Mailing Systems, 
Copiers, Dictating, Labeling and 
Price Marking Systems. 

Name ____________________ _ 

Title ____________________ _ 

Company _____________ _ 

Address __________________ __ 

City, State, Zip _______________ _ 

::!JIU: · =i1 rr= Pitney Bowes 



The Marketplace ... 
ADVERTISERS' INDEX SOFTWARE SERVICES 

SOFTWARE & SERVICES 
Allen Services Corporation ....... 255 
Allen Services Corporation ..•.... 256 
Allen Service Corporation ......... 256 
Amcor Computer Corp. . .•........ 257 
American Used Software Co. . ..... 255 
Atlantic Software Inc. . ............ 254 
Bancroft Computer Systems, Inc ..• 254 
Bi Moyle Associates, Inc. ..; ...... 256 
Central Canada Software Research 255 
C-S Computer Systems Inc. . ...... 257 
Dataware, Inc. . .................. 256 
Duquesne Systems Inc ............ 256 
Duquesne Systems Inc .....•.•.... 256 
EPS Consultants, Inc. . ........... 257 
Evans Griffiths & Hart, Inc. . .•..... 257 
Federated Consultants Inc. . ...... 257 
Information And Systems 

Research, Inc. . ................ 254 
Micro Data Base Systems, Inc .•.... 255 
Mitchell & Gauthier Associates, Inc. 256 
Plycom Services, Inc .••........... 254 
Andrew Rubel & Associates, Inc. .. 256 
S-Cubed Business Systems .•.••.. 254 
SI Associates .................... 255 
lCS Corporation ................. 255 

BUY, SELL, LEASE 
C.D. Smith & Associates, Inc ....... 258 
Unitronix Corporation ...•......•• 258 

PERSONAL COMPUTING 
Micro Management Systems, Inc. .. 258 

JOB MARKETPLACE 
Enviroplan, Inc. . ...........•..•.. 258 
Fleming Companies, Inc .........•. 258 
Hamad General Hospital ......•... 258 

TIRED OF 
REINVENTING THE WHEEL? 

Our new multicompany FINANCIAL 'RE­
PORTING SYSTEM will help end your 
General Accounting Problems. (in RPG II) 
(Compatible AlP and other systems) 

13 Digit Acct. #, Budgets, Comparative, Quar­
terly, Allocations, Consolidations, Depart­
ments, Billion $ amounts, Recurring entries, 
Change in financial position. 

BANCROFT COMPUTER SYS [EMS, INC. 
P. O. Box 1533, W. Monroe, LA 71291 

(318) 388·2236 
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~--------------------------------------------------------~ Source Code Program Generator 
For RSTSIE™ And RT -11TM Systems 
gRIMS/MPG 1M 

Reduces Program Development times by 70 - 90%'*, 
• Produces clean, consistent source-level code in BASIC­

PLUSJM COBOL-11 JM COBOL-PLUSJM DIBOUM and/or DBUM 

• More than 100 installations in less than one year! 

• Come and see RIMS/MPG at our expense ... 
(ISR offers an airfare reimbursement plan to 
licensees who review RIMS/MPG at our Gr. Pgh. 
Airport-located offices.) 

• Call or write ... 
~RlMS~PG" [EU Airp::rt OffICe RJrk 'BUlk:Jrrg O"€ 

410 fbJser R:x::d Coraq::x)ilS, PA 15"03 USA. 
Frore· 412/202/5W7 

THE PROGRAM 
THAT WRITES 

PROGRAMS INFrnMt\TION ,AND SYSTEMS RESEARCH, INC, 
'Based on a June. 1980 survey of more than 40 RIMSIMPG users. 
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The Effective Solution for 

DETAILED JOB COSTING 

J.A.M.I.S. 
(Job Cost & Management.lnformation System) 
Integrates: 

• Job Cost 
• Payroll 
• Accounts Receivable 
• Accounts Payablel 

Purchase Orders 
• General Ledger 
• Inventory larder Entry 
• Fixed Assets 

•Q~ S-Cubed Business Systems 
Box 1620, La Jolla, CA 92038 
PH: (714) 755-7237; 453-0060 
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PACKAGES FOR SERVICE 
BUREAUS USING 

PDP-11'S AND RSTS/E 

Specifically designed for timesharing PL YCOM 
has general accounting applications available 
for immediate delivery. Already installed at over 
20 Service Bureaus, this software is extremely 
solid and reliable. Menu orientation and excel­
lent documentation make these systems easy 
to learn and to use. Have your staff work on cus­
tomer specific projects. Let PL YCOM solve 
your problems in: 

• Accounts Payable 
• General Ledger 
• Financial Reporting 
• Accounts Receivable 
• Payroll 
• Fixed Assets 

~I)'c ()m .. services. 'Inc. 
P.o. Box 110 

Plymouth, IN 41583 
(211) 135·5121 
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Call us for structured solutions 
to hel,p you address your 

ReoRle Qroductivity challenges ... 
We can help you with 

SDMI70™ for Designing, Maintaining, Enhancing 
& Documenting Systems 

E$TIMATOR™ for Estimating Project Ti'me & Cost 
PCI70™ fot Project Planning & Control 

Components of CSF -An Operating System for People 

~ Atlantic SotIwaie Inc. 
320 Walnut Street, Philadelphia, PA 19106 (215) 922-7500 

Contact: Robert P. Wolk, Executive Vice President 
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,. The deal of the '8O'st" 
CP/M* BusinessSoftware Includes: 
• Accounts Receivable • all fou(systems 
• Accounts Payable • source code 
• General Ledger. • sample data 
• Payroll • Comprehensive users manuals 

For a modest one-time fee, TCS offers to you fully integrated, fully 
operational business software - over 500 pages,of documentation. 

If you have an 8080, 8085 or Z8D CPU system, a minimum of 48K of 
memory and Microsoft Basic, CP/M*, we have the Business Software 
(available 'in both interpretive and compiled versions) - and more ... 
for you. ' *CP/M is a registered trademark of Digital Research 

J~allus today for more information and our ,new price list! 

les Corporation 
,~ , 

5582 "Peachtree Road 
Atlanta,Georgia 30341 
404/455-6162 

TCS[ I SOlt:LUare -
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KEEP IT SI.MPLE 
Interactive COBOL? 

Menus, menus, menus .•. ? 
Changes-what if •.. ? 

UCP Universal Control Program. 
e gran,ts you freedom. to create. 
e automatically builds menus as you 

buildortakeover programs. 
e self documenting; 
e grants user access by function name, 

but only to those properly 
authorized. 

e comes ready to run on your Data 
General COBOL system. 

e will let you know who did what, 
when and what took the time. 

e "HELP" will always list your 
options. ' 

e comes with source programs. 
For details call: 
USA: Emec Inc. (305) 457-9400 
UK: Grqup NH Ltd. (990) 20435 
Continental Europe: Gradata AG, Switzerland 
(62) 522053 . 

or write: 51 ASSOCIATES 
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.. B~x 59, A·1035 

Vienna, Austria, Europe 
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PREVENT ""Wi'd Cards" 
IN YOUR DATA SUPER-

~
LLEN SERVICES 

CORPORATION 
III 

+ r 

with ••• 

CondMr_SvnR-MSI_!SHARED DASD USERS: 
ePROTECTS YOUR DATA INTEGRITY by eProvides powerful operator commands to 

preventing simultaneous destructive up- Control and Monitor performance and ac-
dates by jobs in different systems. tivity. 

eEliminates RESERVE Lock-outs (both per- els TRANSPARENT to users, and almost 
formance Lock-Outs and "deadly transparent to operators. 
embrace'1. . . els Independent of system environment -

eDOES NOT SACRIFICE RELIABILITY as do for example, it works equally well with 
other approaches to the problem. MVS, MVS-SE, SVS, MVT, VS1, MFT, HASP, 

eNow has extended VSAM Dataset Integrity ASP, JES2,JES3, etc. 
to specifically handle the internal VSAM eCan be installed in 10 minutes without an 
Dataset SHR options. IPL and with NO SYSTEM CHANGES what­

elnforms O~rators and/or TSO users (as ap- soever. 
propriate) about the precise task Gob, TSO eMSI is already being used In well over 400 
user, etc.) causing dataset conflicts. installations throu2hout the world. 

For More ItJfoIrrISt;o;" or to Order a No-Obligation FREE TRIAL.,. 

I.B"_IN: ~~EIu: 
Mr. JA Kaluzny ALLEN SERVICES CORPORATION 

UN4LA~~~~~H. ·~~sP~'!'~~n~all Softwar~fn1a~il,16.% ~tJ~~nal Rd. 

Tel: 040 3490 2229' Toll-Free: 800-543-7583 x 4311 (in OH: 513-890-1200) x 4311 

CIRCLE 309 ON READER' CARD 

CIRCLE 308 ON READER CARD 

SOFTWARE 
CHANGE 

CONTROL 

Universal Cross-Reference Program 
Automatically Generates Installation 
"Wide Cross-References Between Main- ' 
" Lines And External Sub-Routines. 

When a sup-routine changes it' is 
essential to find out what other pro­
grams are calling it because they all 
have to be re-linked or re-compiled! 

Files used and macros called refer­
ences are also generated. ' 

Now available for cobol and PUl 
shops with OS or VM setups. 

CENTRAL CANADA 
SOFTWARE RESEARCH· 

P. O. BOX 425 :> 
STREETVILLE STATION 

ONTARIO CANADA L5M 2B9 
(416) 826·8473 
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GCO now runs with MVS, SVS, MVT, VSl. and MFT. 

The Global Console Director is an ex­
tremely flexible tool. It allows (se­
lected) messa'ge streams from different 
systems to be logically "blended" to 
create a unified system image to 
whatever degree desired). In a slightly 
different vein, CCO allows any con­
sole on any system to be logically' at­
tached concurrently (and perhaps in 
different ways) to any set of systems in 
your complex! 

processed anywhere in the complex: in 
this respect, all consoles are effectively 
linked to all systems. In almost every 
a~pect, CCO is philosophically and 
operationally compatible with the 
standard system console support. 

CCO can improve overall through­
put by simplifying operations. By 
allowing several physical consoles to 
be logically merged, excess device, can 
be eliminated for immediate savings, 

CCO allows commands entered or deployed elsewhere to strategic ad­
from any console to be directed and vantage. 

CCO is absolutely transparent to 
your users, and aside from major 
simplifications. nearly transparent to 
operations. 

In Europe: 
Mr. J .A. Kaluzny 
UNILEVER GMBH. 15 Dammtorwall 
2 Hamhllr)!: 36 "'est Gt'rman~ 
Tel: 0403490 2229 

FROM ANYWHERE ELSE: 
ALLEN SERVICES CORPORATION 
Snftwart> Dept. 212 \\', National Rd. 
Vandalia. Ohio 4!>37'j 
Toll Free: 800-543-7583 X 4311 
(in 011: 513-890-1200 X 4311 

&:LLEN SERVBES 
CORPORATI N 
lit 
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ACSL 
The Advanced Continuous Simulation Lan­
guage Is a powerful but easy to use program 
designed for modelling the behavior of dy­
namic systems. Applications range from con­
trol system analysis to chemical plant models 
to urban dynamics. 

• Interactive or Batch Graphics 
• Unlimited Problem Size 
• FORTRAN Compatibility 
• Stiff Integration , 

ACSL reduces program development time by 
factors of two to ten: ACSL Is available for 
CDC 600017000, IBM 3601370, UNIVAC 
1100, SEL 32, PDP 10/20 and VAX II comput­
ers. Access through UCS, CYBERNET and 
other national networks. ' 

MITCHELL AND 
GAUTHIER ASSOCIATES, INC. 

P.O. Box.685, Concord, Ma. 01742 
(617) 369-5115 
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a fREE OUTUNE 
for Planning 
a SOfTWARE 
CONVERSION 

If you are facing a software conversion, 
now or in the future, Dataware has 
prepared an outline that can be of 
considerable help in your planning. 
Call or write today for your free copy. 

The Conversion Software People 

B 
Dat:aware, Inc. 

~ 
2565 Elmwood Avenue 
Buffalo, New York 14217 
(716) 876-8722. TELEX: 91519 
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EDP Managers ... 
You need QeM 
You've tried solving your performance problems 
with hardware monitors, sampling software 
monitors, unsatisfactory billing systems, SMF and 
RMF inadequacies, simulators, ... 

Now, try something that works' OCM. 

OCM is the only complete system that precisely 
monitors all hardware and software processes, 
accurateiybills all operations and improves 
performance .. ~ on a full-time b~ 

Let us show you how QCM has meant control, 
efficiency, confidence and dollars to our 
customers. 

F,lIil1.ndm."r,... r-- --- - ---- - - --- ----
coupon or ull: 

~ 
~ 
f.'~=_ 

I 
I 
I 
I 
I 
I 
I 

DUQUESnE: 
SYSTEffiS!nCI 

I 

I'm reed, '0 by .ome.hlnll \h •• wo",.1 P ..... 
provide more Inlorm.non .bou. OeM. 
CMVS CSVS CVSl CMVT CMFT 

Oro·nlZ.I;on ________ _ 

...... _____ T.tepl\o ... __ 

2 Alloghe"yCtr. I 

=:1~~52~ : Ctty ____ S!8t. ___ Z,p_ 
TeI.x: 902 I 
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BIMSPOOL D~S/YS(E) T~rminal 
Pltntar Spoohng 

Retrieves batch printfrom POWER/VS queue, 
converts and prints on 3270-type terminal 
printer via CICS or SHADOW. May be used 
to eliminate RJ E printers. $4000 or $200/mo. 

BIMSERV ~~!~~S(E) Library 

Displays directories and entries in all DOS/ 
VS(E) libraries, plus Label Area and VTOC·s. 
(CICS) $1480 or $74/mo. 

B I M OS LOG DDS/YS(E) Consola 
Hard COpy Fila Display 

Used by operators or prcgrammers to review 
DOS/VS messages via CiCS or SHADOW 
without tying up system consoie $720 or 
$36/mo. 

B I M M 0 N T R DDS/V5E Systam Status 
and Quaua Display 

The original and still best DOSIVS(E) system 
activity, performance measurement, POWER/ 
VS queue, and POWERIVS job output display 
system. (CICS) Numerous options to assist 
operators, programmers, and systems pro­
grammers. $920 or $46/mo. 

[3 ~ [M] B I MOYLE ASSOCIATES 
4355 LYNDALE AVENUE SOUTH 

. MINNEAPOLIS. MN 55409 

(612) 822-2661 
Consultants based in Minneapolis and Wash. D,C. 

DOSIVS(E) and CICSIVS Consulting. Contract 
Systems Programming. and Program Products, 
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RSX-11M MSM for Shared TAPE 
DIGITAL 
COMMAND 
LANGUAGE 

• CREATE COMMANDS. 
• SAVE POOL SPACE. 

SAVES YOU TIME AND MONEY 
• English commands 
• Makes RSX-11 M simple to use . 
• on line help, hints, and examples 
• easy to install NO SYSGEN required 0 
• fully supported ~0~ ~~i 
• complete documentation ~ ('§l,\(.\~· 
• $795, available immediately ~~t00 

IN 
o 
i: 
c.. 
~ 0 
C.?3I::1lfM.L.:lOS 

ANDREW RUBEL & ASSOCIATES, INC. 
One Soldiers Field Park 605 
Boston, MA 02169 (617) 876-7993 
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256 DATAMATION 

and DISK Mounts 
Tmnsparently Manages Shared TAPE and DISK Mounts 

• MSM automatically controls TAPE ALLOCATIONS among your 
systems. MSM also works for SHARED MOUNTABLE DlSKS_ 

• Allows more EFFICIENT TAPE DRIVE UTILIZATION. Your tape 
drives will be treated as a single combined pool, rather than 
several smaller ones. This will have a tendency to reduce overall 
tape drive requirements. 

• Alleviates confusing operator burdens. Without MSM, operators 
must manually coordinate device usage among the various 
systems. 

• ELIMINATES COSTLY ,OB RE-RUNS due to inadvertent multi­
system tape allocation. 

• Provides a SINGLE-SYSTEM IMAGE with respect to device 
allocations. 

• MSM is COMPLETELY COMPATIBLE with the standard 
operating system allocation philosophy. MSM simply extends it 
to cover all systems in your complex. 

.MSM is the ONLY TRANSPARENT APPROACH to handling 
SHARED TAPE and SHARED DISK allocation. 

• MSM now runs with MVS, SVS, MVT, VS1 and MH. 
• New SOHSW AP feature allows MSM to reduce the scope of 

allocation "blockage" when a DDR tape SWAP occurs. 
• MSM can be installed in 10 MINUTES - NO IPL is required. 
,. Requires NO SYSTEM MODIFICATION whatsoever. 
• Additional overhead caused by MSM is INSIGNIFICANT. 
• MSM is now being used in well over 100 installations throughout 

the world. 

To Acquire MSM, or for more information, .. 

TolI·Fr •• 800·543·7583 x 4311 
(in OH: 513-890-1200) x 4311 

A. ALLEN SERVICES CORP. 
Software Dept. 212 W. National Rd. 

Vandalia. Ohio 45377 
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DEC RSTS/E 
APPLICATION SOFTWARE 

ICP MILLION DOLLAR AWARD·WINNING 
DEC GOLD STAR RATED 

ACCOUNTING SYSTEMS: 
• Accounts Receivable 
• Accounts Payable 

• Payroll 
• General Ledger/ 

Financial Management 

BUSINESS CONTROL SYSTEMS: 
• Order Processing/Billing 11 
• Inventory Control 
• Sales Analysis . I 

amcar cam puler carp. 
1900 PLANTSIOE ORIVE • lOUISVillE. KY 40299 • 5021491·9820 

REGIONAL OFFICES: AHln". GA I Sin J .... CA 
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CS-TRAN converts your 1400-series object 
programs directly to ANS COBOL. 

Over 500 users have eliminated 1400-series 
hardware and program maintenance costs, 
and have reduced their operating costs as 
well. 

Can you afford not to join them? 

~s 
GF$GQmputer Systems Inc. 

New York. NY 10038 • 212-349-3535 
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ATTENTION SHARED DASD 
AND SHARED TAPE USERS 
... YOU NEED SDSI/STAM 

EXPAND YOUR 
D A T A S Y S T E M® 3 1 0 

Do you wish you could use a 2nd terminal on 
your present system? What if it was possible 
to go to 16 terminals, and any of those 
through remote phones at your other loca­
tions? The first step is to expand to "Hard 
Disks' [RK05 or RL01] then copy your 
present DIBOL@ programs over to run with 
little or any modification. It's being done all 
over the country . . . 

SOS' 
Shared Dataset 

Integnty 

o SOS' protects data integrity by 0 SOS' eliminates RESERVE 
~~~~1~nProa:a~~,tli~~~c~pueG.t LOCK·OUTS. 

o SOS' provides operator and 
TSO users information about 
dataset conflict conditions. 

• SOS' requires no system or 
user program modi/ications 
and installs in minutes. 

STAM 
Shared Tape 

Allocation Manager 

o STAM automates the sharing of you to reduce tape drive 

~W:w~~~ ~~~c~t~::i~:~i!~~~S to 0 seT~Me~~~I~es global operator 
be made faster and reducing commands and control. 
the possibility of human 0 STAM eliminates JOB re·runs 
errors. due to multiple tape drive 

o STAM makes more eflicient allocation errors. 
use of tape pools thus allowing 0 STAM requires no system or 

~~~ri~~ra~r:Tn m~i~~it~~tiOns 

t;[f DUQUESnE 
~ SYSTEmSJnc 

(5,,01'5"'.0 
'970 

TWO ALLEGHENY eTR. 
PITTSBURGH, PA 15212 

PHONE 412-323-2600 
TelEX 902 803 

CIRCLE 320 ON READER CARD 

Data "DDklet on specialized 
sonware information 
systems covering: 
*SENERAI SOITWARE 
*DATABASE SO'TWARE 
*MICROIMINI SO'TWARE 

A. P. Publications Ltd 
322 ST. JOHN STREET • LONDON. E.C.1 

All Hands on DEC 
Good news. It's smooth sailing for 
financial modeling, analysis and 

consolidation applications because the 
FCS-EPS system is now available on 

DECsystem-lO, DECSYSTEM-20 and 
PDP-1l-70 CPU's. 

FCS-EPS is the comprehensive package for 
developing decision support systems with a 

minimum of time and effort. More than just a 
modeling tool. FCS-EPS is a sophisticated, open­

ended system utilizing a financially-oriented 
language easily applied by non-technical people. 

"What if" analysis, statistical analysis, risk 
analysis, hierarchical consolidation ... it's all 

within the grasp of the financial information user 
with FCS-EPS. 

Find out more about what to look for in truly user­
oriented financial planning systems. Write today for 

our free brochure: 
"Selecting and Evaluating Financial Modeling 

111 •• epa Systems". 

EPS Consultants. Inc. 
8600 W. Bryn Mawr· Chicago, IL 60631 
Phone: 312-693-2470 
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. .. Call and find out more ... 

Phone: 214/428-5300 or 278-4031 Brier 

FEDERATED CONSULTANTSINC. 
1218 S. ERVAY, 

DALLAS, TX. 15215 

@Dibol and Datasystem trademark Digital Equip­
ment Corp. AD-13 
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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 
RSTS/E 
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, In(. 
55 Waltham Street 

Lexington. Massachusetts 02173 
(617) 861-0670 
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BUY;SEL,L, LEASE 

WHEN TUU NEED 

DEC ... 
--------TERMINALS 

• VT.100 • V1~103 , 
.11.120 • LA1BO 

• LA34 • '-'" 23 PDP11/03. PDP11/ 
SYSTEMS' 

LSI/11 MODULES, 
lilierV Demand ... DISc?~nts 

Demand ... De UNITRONIX, ' 
Demand ... 

SYST'EMS 
& 

COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 ' 
Houston, TX 77015 

713-451-3112 
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PERSONAL COMPUTING 

FREE 

COMPUTER 
CATALOG 
UPON' 

REQUEST 

$ DISCOUNT, $ 
on T~S-80rs 

26·3001 4K Color •••••• .'$360.00 
26-1062 16K III ••••... : .. 888.00 
26·4002 64K DRiVE ••. , .. 3440.00 

1·800·841·0860 TOLL fREE 
MICRO MANAGEMENT SYSTEMS,INC. 

Downtown Plaza Shopping Center 
115 C. Second Av .. S.W. 

Coiro. Georgia 31728 
3n·7120 Ga. Phone No. 
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258 DATAMATION 

JOB MARKETPLACE 

DATA PROCESSING 
MANAGER 

COMPUTE~ PROGRAMMERS, 
SYST~M ANALYST 

, HAMAD GENERAL HOSPITAL 
DOHA,QATAR 

ARABIAN GULF 
DATA PROCESSING MANAGER, 2 COMPUT­
ER PROGRAMMERS and SYSTEMS ANALYST 
sought to initiate computer system for the new 660-
bed Hamad General Hospital in DOHA, QATAR on 
the ARABIAN GULF. 

SALARIES are attractive and BENEFITS excel­
h:nt, including free furnished housing, air tickets to 
and from ,Doha for a family of five; 45-60 day paid 
vacation at the end of each 12Tmonths of service, 
liberal allowances for relocation, local travel and 
children's education. " , 

Interviews to be held in the U:S. in late March 1981. 

Candidates are invited to send' their complete re­
sume with telephone numbers to: Dr. G. Gilbert 
Tallau, Director of Personnel Affairs, Hamad 
General Hospital, c/o University Associates, 398A 
Brookline Avenue, Boston, Massachusetts 02215. 

INFORMATION 
SYSTEMS. 
Fleming, a nationwide wholesale food 
distributor and food related products, has 
tripled its sales in the last ten years to 
more than $2.5 billion annually. We have 
implemented new·technolo~y aimed at 
achieving increased productivity, greater 
efficiency and improved service to our 
retail members and their customers. 

We are looking for Information Systems 
personnel with proficiency in COBOL, 
DOSNS and IBM 360/370 equipment. If 
you, have' a strong datil proceSSing 
background with a bachelor's degree or 
equivalent, and would like to take 
advanta~e of these nationwide 
opportunities, please send your resume 
to: ' 

Personnel Administrator 
Fleming Comp.nle., Inc. 
P.O. Box 26647 
Oklahoma City, OK 73126 

FI 
.' An equal opportunity emlng' employer, M/F.' , 
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Scientific App' ications 
Weare one of the largest environmental c~nsuIting 
companies in the U.S. with an outstanding opportunity 
for an individual with a BS. experience in assembly lan­
guage preferably on'minicomputerS and ~xperience in 
D.ata Communications/Computer Hardware. 

As a senior member of our 6 person DP department, you 
will assume certain managerial responsibilities, will 
conduct systems and applications programming. will 
install and develop software for our home office Data 
General Eclipse Ml600 minicomputer and our 10 exist­
ing and rapidly increasing number of in-field minicom­
puter/microprocessor systems. 

We offer a generous compensation package. Send 
resume with salary history and requirements to: M.E. 
CANTWELL, 

ENVIROPLAN, INC. 
59 Main Street 
West Orange, N.J. 07052 

equal opportunity employer mff 
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MOVE 
THE 

GOODS. 

USE THE 
DATAMATION 
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ADVERTISING 

'SECTION 
CALL KATHY 

(212) 489·3473 
OR SHIRLEY 

(212) 489·3460 



Great visual applications 
need a great graphics system 

. VGM® - The Virtual 

. Graphics Machine 
A truly great graphics system providing 
a rich set of operations, developed for 
flexibility and device independence. 
This will allow your own applications 
to drive any graphics device without 
software alteration. VGM Is designed to 
support any output configuration based 
on any display technology, be it raster, 
vector, storage or hardcopy and any 
input device such as lightpen or 
joystick. With VGM you concentrate 
on whars important; the application, 
not the hardware. 
Flexibility the Key 
VGM provides a wide variety of selectable 
features to support a broad spectrum 
of graphics applications including 
engineering, architectural and business. 
Since this set of graphics functions 
implements and extends the 1979 
ACM/SIGGRAPH Core System standards, 
program portability is guaranteed and 
significant reduction in programmer 
training is ensured. In addition, VGM is 
written in ANSI-FORTRAN and is compact 
enough to fit on most processors, 
including micros, making VGM machine 
independent - another key factor in 
VGM's flexibility! 

The Basic Package 
VGM lets you optimally use graphics 
by providing: a complete set of 20 . 
primitives including lines, arcs, text 
polylines; choice of size, colour, 
orientation and intensity; an extensive 
debugging and error handling facility 
which speeds up application software 
development; introductory and user 
manuals; fully documented skeleton 
device driver; a user requested device 
driver from the current VGM library; 
Acceptance Package for system self­
test; 90-day support. These are some 
of the key features now available. 
For your Future Expansion 
VGM's modular design allows you to 
expand your system capability by using . 
VGM options. Increase productivity 
through the ability to interactively build 
quality charts with our Business 
Graphics option. Types handled include 
cartesian graphs, pie charts, polar plots, 
in any color, texture and font. Other 
enhancements include: additional 
device drivers; a 3D graphics package 
which resides on top of VGM, with 
optional hidden line removal. Extended 
support, on-site installation guidance 
and consultation are also available. 

For more information on this versatile 
system which can provide a positive 
increase in performance please 
contact: 

VGM Marketing 
Dept. 8001 
Bell-Northern Research 
P.O. Box 3511, Station C 
Ottawa, Canada KlY 4H7 
(613) 226-5400 

Bell-Northern Research is the 
largest privately owned research and 
development orgranization in Canada. 
It is widely recognized as a world 
leader in electronics and digital 
communications, VGM and many other 
quality software tools help maintain 
its prominence. 

Illustration is an artist's impression. 
VGM is a registered trademark ' 
of Bell-Northern Research. 



. PROCESS COMPUTER 
SPECIALIST 

Aramco needs outstanding process computer 
specialists on the energy frontier in Saudi Arabia. 

We're offering outstanding incentives to get them, including 
up to 40 percent pay premium. 

The application of process com­
puters to Aramco projects has accel­
erated the need for experienced com­
puter system specialists in systems 
engineering, systems software, real-_ 
time application of programming, 
computer hardware, instrumenta­
tion, and NGL process engineering. 

Need best people for-
challenging jobs 

Aramco has challenging job op-. 
portunities on oil, gas and NGL 
control systems, offshore and on­
shore SCADA, metering, chro­
matographic systems, terminal 
systems, and many more. 

. Aramco, the principal oil com­
pany helping the Saudi Arabian 
government develop its energy 
resources, is involved in projects 
that are- overwhelming in scope, 
complexity and inventiveness. 

The Company is dedicated to ap­
plying process computer systems 
to all areas. That's why we need 
some very talented process com­
puter specialists. Openings are 
available immediately for direct 
foreign assignment, temporary 
USA project teams, or permanent 
domestic assignments, depending 
on your particular qualifications. 

Process Computer 
Software Engineers 

We require Pro~ess Computer Soft­
ware Engineers with a B.S. degree 
in engineering, math or computer 
sciences, and 3 or more years' expe­
rience in various real-time pro-

• Software Systems 
Engineers 

• Process Computer 
Control Specialists 

• Hardware Systems 
Engineers 

cesses, SCADA, projects, or pro­
cess systems. 

Process Computer 
Control Specialists 

We also need Process Engineers 
with a B.S. in chemical engineer­
ing, and 3 or more years' plant 
experience and process computer 
control application experience. 

Process Computer Hardware 
Systems Engineers 

_ Process Computer Hardware Sys­
tems Engineers are needed with 
a degree in electrical engineering, 
computer science or engineering, 
computer science or engineering 
technology, plus 3 or more years' 
experience in designing and main­
taining process computer and in­
strumentation systems. 

- Unsurpassed compensation 
and benefits 

The Aramco salary is competitive -
and a cost-of-living differential 
increases it even further. In addi­
tion, Aramco people in Saudi Ara­
bia ~eceive a tax -protected premium 
which can amount to up to 40 per­
cent of the base salary. 

Money aside, Aramco offers an 
outstanding combination of bene­
fits, including 40 days' vacation 
every year, comfortable housing, 
abundant recreation, and an excel­
lent American-style school system 
for the children. 

Extra overseas bonus and new 
voluntary "bachelor" status 

for married men 
Newly hired employees for Saudi 
Arabia also receive a one-time, 
lump-sum, fully tax-protected 
Overseas Employment Bonus of 
up to $5,000. 

And now all of the attractive 
compensation and benefits are 
available for married employees 
who may want to work overseas 
on a temporary "bachelor" status 
for the first year. This program 
includes three free repatriation 
trips by air during this one-year 
period, and the option to request 
family status at three conversion 
dates during that same year. 

Interested? Call our 24-hour line 
any day: (713) 750-6965. If you 
wish,call toll-free: (800)231-7577, 
ext. 6965 between 7 A.M. and 5 
P.M., Monday-Friday, Central 
Time. 

If you prefer, send your resume in 
full confidence, or\vrite for more 
information to: Aramco Services 
Company, Department DM0301-
DR04A, 1100 Milam Building, 
Houston, Texas 77002. 

cHAIJ.~NGE BYCHOICE 

ARAMCO 
SERVICES COMPANY 
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An exchange of readers' ideas and experiences. Your contributions are invited. 

MANUAL 
MADNESS 
Madness, indeed. Judging the many entries to DATAMATION'S 
Manual Madness contest proved to be no small challenge. (And we 
confess that holiday madness took precedence over Manual Mad­
ness; our apologies for the delay in releasing the contest results.) 

We received several dozen entries, including a number from 
Europe. Micros, minis, and mainframes all have been documented 
by writers with senses of humor ranging from extremely subtle to 
borderline obscene. And, of course, there are the outright mistakes, 
such as the microcomputer BASIC Language Reference Manual 
(manufacturer's name omitted to protect the guilty) that tells neo­
phytes: 

Type in the following: 
PRINT "ONE HALF EQUALS", 1h 
BASIC will reply with: 
ONE THIRD EQUALS 
.5 

This entry was submitted by John van Someren, of the Bank of 
Credit and Commerce International, London. 

Errors are all too common; there's the personal computer 
peddler that uses a six-character input example for a four-character 
field, for instance, and the. minimaker that combines typos in its 
explanations along with program examples containing bugs, etc., 
ad naseum. 

The late Xerox Data Systems rated two entries, both from its 
Extended FORTRAN IV Reference Manual. Bill Weisman of the Jet 
Propulsion Laboratory sent the following example of the format for 
declaring blank and labeled COMMON blocks: 

COMMON MARKET, SENSE/OROUP3/X,y,JUMP//OHIA, COLD 
"Common market, common sense, and common cold I can toler­
ate," writes Weisman, "but 'common ghia' is a real groaner!" 

D. S. Galbraith of Canada's Department of National De­
fense, the second submittorofxDs documentation, sheds some light 
on the XDS FORTRAN manual. "Some sort of recognition should be 
given to the pioneers of 'human-written' manuals; there are so few 
ofthem still around. I enclose samples of the work of my candidate: 
someone who wrote the FORTRAN manual for Xerox computers. I 
believe the manual was composed while Scientific Data Systems 
was still alive, since later versions of the same manual, subject to 
more influence from Xerox, became as dull as anyone else's," Gal-

READERS' 
FORUM 

braith says. He indicates a number of entries, ranging from the 
documentation writers' standard of using puns in examples­
CRE(8,ED)=R(ALL,MEN); CALL FOR('PHILIP MORRIS'); ABNORMAL 
PSYCH-to the deadpan "IBM (International Business Machines 
Corporation)" entry in the index. He states that his personal favor­
ite is the possibility to change the value of pi: "The primary purpose 
ofthe DATA statement is to give names to constants; instead of refer­
ring to 1T as 3.141592653589793 at every appearance, the variable 
PI can be given that value with a DATA statement and used instead of 
the longer form of the constant. This also simplifies modifying the 
program, should the value of 1T change. " Actually, that's not as far­
fetched as it sounds: we remember reading that one of the Southern 
states, many years ago, tried to legislate the value 3 for 1T on the 
grounds that it would be easier for schoolchildren. Perhaps that's 
where we get the time-honored excuse "That's close enough for 
government work. " 

Galbraith also found an extremely subtle bit of craftsman­
ship on the author's part. "Perhaps the example having the most 
significance," he writes, "is one of the few known references to 
recursion in FORTRAN, on page 150." That's in the index, and the 
first entry on the page is "Potter, Stephen, 2, 93, 150. "This exam­
pIe' 'suggests that the anonymous author was one Stephen Potter, " 
says Galbraith in conclusion. "Where is he now, when we need 
him?" Indeed. 

WESTING­
HOUSE 
GETS 3 

Westinghouse generated three entries from its 
Disk Utility System User Manual. Steve Cun­
ningham of Bergen Brunswig Data Service Co., 
John Kudlaty of American Hoist & Derrick 

Corp., and Jean S. Lawrence of Abex Corp. all sent us "The Ten 
Commandments of Reliability. " Lawrence and Kudlaty included 
additional pages, elaborating on the mysterious, elusive' 'Function 
00-06 Error Messages. " 

According to the Disk Utility System Manual, "Shortly 
after these programs began to be used by customers other than 
Westinghouse locations a strange random phenomenon appeared­
namely, unpredictable results after a RESTORE. Inover two years of 
continuous internal use no Westinghouse location had experienced 
anything similar. It became known as 'THE' problem. As the num­
ber of external users went up,'so did the incidence of 'THE' problem 
. . . Then one day a core dump came in the mail of a COPYDT failure 
and everything became clear-these external customers hitting 
'THE' problem all had garbage strewn over their disk tracks. [Subse­
quent simulations on Westinghouse equipment demonstrated that 
the programs virtually always dumped and restored the garbage 
exactly.] Next, whenever a user program would attempt to access 
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these garbage tracks and fail, the blame was always, but always, 
placed on the DUMP/RESTORE/COPY programs-not a single victim 
would believe the programs were strictly following the ancient data 
processing maxim of Garbage-In, Garbage-Out." 

A disbelieving user-public necessitated program modifica­
tions to detect and flag garbage tracks encountered by the utilities. 
Westinghouse' 'began then a concerted effort to build extreme para­
noia into the programs. No longer would they be simple, trusting, 
carefree, uncomplaining souls accepting without question anything 
written on a disk track. . . It was fully expected these massive pro­
gram changes would solve 'THE' problem for all time-alas, wrong 
again. [The programs identified bad tracks galore, but few users 
actually believed they had garbage tracks in their files.] In a series 
of actions, which eventually became as stylized as a Japanese 
dance, the following scenario is repeated regularly. 

"FUNCTION 00-06 SCENARIO 

"1. A user runs into a 'Function 00-06' error message. The 
systems programmer is called in. 

"2. [The systems programmer refers to the manual, finds it 
means data out of place, DITTO prints the entire cylinder indicated in 
the error message, and finally receives eight pounds of printout, 
showing everything is where it belongs.] 

"3. [Systems programmer next calls in IBM CE,SE, and FE.' 

All three swear on their green cards that you can't misplace data on 
their hardware using their software.] It just seems regrettable 'for­
eign' software sometimes doesn't understand these devices like IBM 
does, but what can you expect. [The cylinder contains only IBM 

checkpoint records; the IBM DITTO program shows] everything in 
place, so what's to worry. If you can't trust your IBM DITTO program 
and your IBM checkpoint records, what can you trust-the problem 

DATAMATION CROSSWORD 
A FITTING 
RELATIONSHIP 
by 
Brian FitzGibbon Burke 
Across 

1. Author Ayn 
5. " __ thou take this . . ." 
9. Kind of sax 

13. Braid 
15. Involved in 
16. Withered 
17. Chewing surface of a tooth 
18. What to look for 
20. What to look for 
22. "The law is an __ ." 
23. Part of R.S.V.P. 
24. Inland sea in U.S.S.R. 
27. Neuter possessive 
30. Metrical foot 
34. Circular file 
35. James or Dizzy 
37. Karl Doenitz craft 
39. What to look for 
43. Follow 
44. Beyond: prefix 
45. Dash's partner 
46. Kind of party 
47. Johnny __ 
48. Part of N.B. 
49. Position, on the links 
52. Exclude 
54. What to look for 
61. What to look for 
62. Genuine Risk et at. 
64. Prerequisite for a diplomat 
65. Diminutive suffix 
66. Roberta Peters' specialties 
67. Arthur of the courts 
68. Units of electrical 

conductance 
69. Inflamed 

Down 
1. Tachometer concern 
2. Guiness 
3. One billionth: comb. form 
4. Cheerless 
5. Bodily tube or vessel 
6. Serpent: comb. form 
7. Attempts 
8. Gateway of a Shinto temple 
9. Oval spore sacs in yeasts and 

molds 
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10. Baltic denizen 
11. Die or domino with three pips 
12. Above: poetic 
14. Final bugle call 
19. Garlic genus 
21. Type of remark 
24. Word with head or heart 
25. Showers 
26. Dread 
28. Word 
29. Morley of tv 
31. Esq. org. 

32. World, to Weygand 
33. Roger or Francis 
36. Observe 
38. Head, in Le Havre 
40. Former Chinese Premier 
41. Captain Hook had on~ 
42. Teacher 
48. Br'er Rabbit used them 

, 50. Type of legal action 
51. Singer Piaf 
53. __ mater 
54. Genetic compounds 

55. Trace 
56. Seeger or Rose 
57. One quintillionth: comb. 

form 
58. What Borg and McEnroe 

draw 
59. Kingston __ 
60. 525,600 minutes 
61. Thus, to Cicero 
63. Compo dir. 

Solution on page 280 
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just has to be those Westinghouse programs. 

. "4. [The customer calk Westinghouse for help. Westing-
house says it isn't aware of any undocumented bugs, and asks the· 
customer to rerun, and ask for a dump when the error occurs.] 

"5. Repeat the failing job and get a core dump. Send every-
thing to Pittsburgh-14 pounds of paper (it's a virtual storage ma­
chine). 

"6. Original delivery envelope (including the return address 
label) is shredded by the automatic-stamp-canceling-and-zip-code­
routing-machine of the U.S. Postal Service. [Temporary postal 
clerk repackages the now-separated contents and original shredded 
envelope into a number of franked government envelopes, dis­
patching them onward to Westinghouse in Pittsburgh.] 

"7. [Westinghouse in Pittsburgh receives the aforemention­
ed envelopes, sends them to the program support group, which 
attempts to reassemble the output and deduce the identity ofthe cus­
tomer through] bits in the core print. ... 

"A letter is composed to an unknown data processing man­
ager stating the error message is valid, that DITTO reads real 
addresses from the disk but prints simulated addresses on the print­
er, that the record in error is probably on [another track] of the indi­
cated cylinder, and that this problem with the disk checkpoint 
records is a 'known' IBM problem on their release of DOS. 

"Now comes the hard part. Using first principles, it is di­
vined from trace bits in the core dump that the unknown company 
has either just cornered the market in filet of old gnu, or is doing 
advanced geriatric research on aardvarks. The letter and the prob­
able company profile is sent to Pittsburgh. 

"8. Pittsburgh narrows the profile down to only 20 compa­
nies, types the letter, and sends it to all of them. This has been found 
to be an excellent way of suddenly stimulating customer interest. 

"9. Nineteen managers (the wrong ones) get the letter and 
immediately write back wanting to know how Westinghouse 
guessed they had just hit a 'Function 00-06' error message on IBM 

checkpoint records, and to keep confidential the information that 
they are doing advanced geriatric research on aardvarks. 

"10. Manager (the right one) gets the letter, and although he 
is puzzled by the reference to aardvarks when everyone knows that 
they specialize in filet of old gnu, calls IBM, asks what is going on. 
Westinghouse says the problem is real and they knew it all along; it 
is a 'known' IBM problem. 

"IBM rises·to the challenge, company honor at stake, and 

o 

"Mr. Mackenrow is here with his report on three signs 
of spring he spotted today." 
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brings out the big guns. Tell the manager their records clearly show 
that of their 12,546 DOS users, only 11,142, including him and 19 
others just yesterday, have actually hit precisely this same problem, 
and so the problem is still 'unknown' to at least 1,404 DOS users. It 
is common knowledge in the data processing community a problem 
will only become 'known' when every one of those 12,546 DOS 

users hits the same error, after which it is 'known' to everyone, and 
this problem obviously had 1,404 users to go. Ironclad logic like 
that is irrefutable, so no further mention is made of 'known' prob­
lems. 

"[IBM proves its point by making a DITTO print of the track. 
As additional proof, they dump and restore the cylinder of check­
point records, with IBM utilities.] This all comes to pass, and sure 
enough there are no errors. 

, '11. Pacified with this dazzling display of expertise and 
really good reliable software, the manager returns the Westing­
house programs with a note saying they appear to still have some 
'bugs,' but if they are ever corrected to let him know. 

"[Dmo is reassuring to both IBM and its customers, but it 
doesn't print the contents of record zero. It reads real track ad­
dresses, but pnnts simulated addresses. It also assumes data cannot 
be placed on a track after the first EOF record.]" 

Ab, finger-pointing, the bane of the multi vendor shop. it re­
minds us of the dp manager who called the support manager from 
each of his vendors into a group confrontation over an intermittent 
failure in his teleprocessing system. After hearing each explain that 
his part of the system passed all diagnostics, our friend could only 
say, "Well, gentlemen, based on the evidence you just put befor~ 
me, I can only conclude that there is no problem. " (Software turned 
out to be the villain-under certain rare circumstances the code was 
so busy itstopped watching the lines for.a millesecond or so-just 
long enough to lose a message.) 

Westinghouse's seventh commandment: "Thou shalt be­
lieve all Function 00-06 error messages, and gainsay both DITTO and 
your IBM CE, for they speak with forked tongue." 

When not protecting itself from the barbs of forked tongues, 
Westinghouse also endeavored to 'save its customers embarrass­
ment, as evidenced by the first step for operating the 047 tape-to-
card punch: . 

"1. Turn the keypunch machine on. (Red switch near opera­
tor's right knee. Be careful not to offend the operator.)" 

This item was submitted by Paul Carlson of Westinghouse. 

APPLE 
MANUALS 
FUNNIEST 

Apple Computer got two entries, though from 
what we've seen of Apple's manuals, the micro­
maker probably deserved more-its manuals 
seem to be full of wit and wisdom. From the DOS 

3.2 manual, subtitled "Do's and Don'ts of DOS," there's the fol­
lowing explanation: "What happened was this: y~)Ur Apple II went 
on a fruitless unending search for information on a blank diskette 
(on a clear disk you can see forever ... )." Charles Aylworth of 
Taco Time International supplied this example, with a high praise 
for Apple. 

"I think," he writes, "that, in whole, the funniest set of 
manuals ever published is the work of Apple Computer. In their 
Pascal reference manual, there is a program example 'FROG' with 
attributes 'Wartsize,' 'Jump Length,' etc. All in all, a very weI.:. 
come humorous approach to otherwise dry material. ' , 

Jack P. Christenson of New Ulm, Minn., found another 
goodie. He writes, "I would like you to consider the Apple II DOS 

Manual. At least one of their manual writers has a fairly whimsical 
approach to choosing examples of commands . . . I think the com­
puter science industry in particular and any technical discipline in 
general needs a little lighthearted foolishness once in a while." A 
lack of humor might drive some to drink. Our favorite of the half­
dozen or so examples highlighted by Christenson has to be: 

"To LOAD a program named AGATHA, use the command 
LOAD AGATHA 

and the program ofthat name, if there is one in the catalog, will be 
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loaded. To test if AGATHA is loaded, see if she can walk a straight 
line. "If you want AGATHA to RUN after she's LOADed (poor 
thing) ... " 

Maybe AGATHA'S drinking problem prompted three nearby 
examples: "SAVE OUR HAPPY HOME, Dl, s7"; "LOAD UP"; and 
"RUN AMOK, s7." 

DEcsystem-lO (nee the PDP-I0) brought in three entries . 
". ' . .1 think [the enclosed three-page flowchart of a DEC-lO's in­
struction execution cycle] is worthy of being added to your collec­
tion, perhaps to be filed under 'PATHOS,' " writes Peter H. Roosen­
Runge of York University. "As one who attempted to present the 
gyrations of the DEC-l 0 instruction cycle to a class of rather numbed 
undergraduates, by the time we had lost our way on the 'double 
memory operand fetch,' waited to 'start a bus discharge,' fell 
through the 'store second accumulator' branch, and finally found 
the 'Otherwise DONE (thank God)' box ... , we had every sympa­
thy for the author's well-justified expression of gratitude to the 
Diety, for providing an exit box to the most tangled flowcharts of 
life. " (We won't even try to reproduce the flowchart-it really does 
take up three pages.) 

We've always th,ought that DDT was a great name for a 
debugging package, and now, thanks to Merleen Gholdston of the 
Water and Power Resources Service in Provo, Utah, we know the 
history of the name. On the first page of the DDT -10 manual there's 
an "historical footnote" which reads "DDT was developed at MIT 
for the PDP-l computer in 1961. At that time DDT stood for 'DEC 
Debugging Tape. ' Since then, the idea of an on-line debugging pro­
gram has propagated throughout the computer industry . . . Since 
media other than tape are now frequently used, the more descriptive 
name 'Dynamic Debugging Technique' has been adopted, retaining 
the DDT acronym. Confusion between DDT-lO and another well­
known pesticide, dichloro-diphenyl-trichloioethane 
[C(14)H(9)CL(5)], should be minimal since they attack different, 
and apparently mutually exclusive, classes of bugs. " 

A clean computer is a happy computer, and it pays to vacu­
um up all those bugs that bit it when the DDT hit. Manufacturing 
Data Systems, Inc. 's Karlfred Schillack sent us an appendix from 
the DEcsystem-lO Hardware Reference ManuaL Under the heading 
of "Cleaning the Equipment," there's the following cautionary 
note: "When cleaning, be careful not to change the position of any 
switches as this could easily cause a software crash. Also be very 
careful not to jar any disk or drum equipment as serious head prob­
lems may result. 

"It is alright to use spray cleaner on exposed vertical sur­
faces, but do not use it around switches, near intake gratings, or 
near any other openings, because the 'guck' can cause severe prob~ 
lems if it gets inside the equipment. 

"The 'alright' in this caution applies to the sheet metal. 
Whether the carcinogens that come out of aerosol cans are alright 
for your lungs is up to you to decide. It has never been shown that 
the presence or absence of flilgermarks or other stains has any effect 
whatever on the operation of the system. And anyway, it is probably 
much healthier to get a little exercise using something like Spic and 
Span." Arid a healthy customer is a happy customer. 

A LOVELY 
ONE FROM 
PDP-11 

Then along came the PDP-ll-ofwhich so many 
have been installed, we're quite amazed that its 
documentation elicited only one entry. But it's a 
lovely entry, nonetheless, that David L. Hanz of 

SRI International found-in, of all places, the description of a diag­
nostic routine. A. page-and-a-half historical note describes the 
adventure of four engineers-Field Service Engineer, Memory 
Engineer, System Engineer, and the narrator, a Software Engineer 
-who found an "indirect path to thecsRs" in early 1977. "[We 
four] departed the cpu on our search for the CSRS. Memory Engineer 
promised that CSRS would conditionally reside in the shadow of a 
giant memory, depending on whether or not they fell switched. 

"We began our search for the first CSR believing that if we 
found one, that the rest ofthe tribe would surely be nearby. Our task 
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was clear: find CSR 17772100 behind the giant memory 0 through 
16777776 (2 meg words). 

"Field Service Engineer suggested that since we could ar­
rive in the east by heading west, then surely we could find 17772100 
by heading for 152100. This didn't make too much sense to my 
other brothers and myself; however, since Field Service was willing 
to pay for the expedition, we all left cpu city in search of 152100. 
152100. 

"The first village we came upon was managed by an old, 
experienced relocator named Kay Tee. We told Mr. Tee of our ex­
pedition and our high expectations of finding 17772100 by looking 
for 152100. He expressed doubt that the feat could be accom­
plished, but he said since our three most significant bits were six 
that perhaps his most trusted friend Six (one of the Par brothers) 
could help us. So we proceeded to see Six Par. 

"We found Six Par at a busy highway control center direct­
ing traffic with his brothers. He greeted us warmly and assured us 
that we had come to the right place. Six said that his older brother 
Seven was not to be trusted since he preferred devices to people. 
Also, Six told us how his younger brothers were much too inexperi­
enced to guide us, and that they usually only do I-to-l relocations. 
So, at Six Par's highway we were given 177400, which he said to 
multiply by 64 and add to our 12100 (152100 less 3 MSBS). Thus, we 
were leaving Kay Tee's village with a total address of 17752100. 

"At the outskirts of the village there were two tollgates-­
one to·Cash and one to Uni. We decided to take the Cash route at 
System Engineer's suggestion that 'Cash makes no enemies. ' How­
ever, the gate guard would not let us pass because he thought we 
were a device .. We tried to explain, but he insisted that unless our 
most significant bits were 16, we could not pass. Reluctantly, we 
decided to try the Uni gate. Here the guard was more negotiable and 
he let us pass, charging only four bits. Just outside the gate we 
boarded a Unibus with address 752100. 

"The bus trip was supposed to be quite long with many 
stops; however, it turned out the first stop was the last stop for any­
body without a device address. Here we departed the Unibus to find 
a long row of 36 checkout girls at special registers called Maps. 
Each Map register had a number 0 through 36 and a checkout girl 
with a matching bust size. We all agreed to visit Map r~gister 36. 
The checkout girl was very cordial and went on to say that she pre­
ferred customers whose most significant five bits were 36 also. She 
charged us our five most significant bits and added her favorite 
number 17760000 to our address of 12100 and we departed with 
17772100, which Memory Engineer promised would lead to the 
CSR. 

"Next we came to the cash highway, but since the cash 
register was turned off, we were declared amiss and allowed to pass 
all the way down the highway toll free, where we arrived at the 
Memory bus. We gave the driver our address of 17772100 and pro­
ceeded on our way. The driver warned us that no one ever goes 
there, and he waited for us at our stop since it is not a regular part of 
his route. 

"Here waiting at the bus stop with open arms, we found the 
CSR and the entire tribe. We briefly exchanged data and climbed 
back on the Memory bus since we had to return to cpu city before the 
last Unibus timed out. 

"The journey home was without incident. It is interesting to 
note that once home none ofthe engineers, including myself, could 
remember what the checkout girl's face looked like. " 

IBM GETS 
LION'S 
SHARE 

With its overwhelming number of installations, 
IBM garnered the lion's share of entries. Robert 
Hart of Badger wrote, "Unfortunately, I can't 
provide the exact citation, but [Manual Madness 

brings] to mind my favorite--and to my mind rather characteristic 
--IBM error message, namely, 'WRONG ERROR. ' This came up while 
handling tapes, I believe. Can anyone out there give me a 'CORRECT 

ERROR'?" Good question. 
In the same vein, a paragraph explaining error correction 



2 NEW WAYS TO PROTECT 
YOUR INVESTMENT 
from PLESSEY, 
Your Full Service 
Memory Bank 

Increase system speed. End single-bit errors. Plessey's two new dynamic MOS memories increase your 
system throughput. And maintain data integrity. 

COMPLETE YOUR VAX* MEMORY. Up to 
4 Mbytes for maximum return on investment. Plessey's 
S780 provides 256 Kbytes of MOS memory on a single 
hexwide board. Hardware and software compatibility 
with VAX-ll; 8-bit ECC for data integrity. IMMEDIATE 
DELIVERY. 

HIGH YIELD PDP-11/44* MEMORY. Uses 64K 
RAM technology to achieve 512 Kbytes on a single hexwide 
board, the SllE/2. One bus load to the Unibus* - either 
PDP-11/34 or 11/44. Integral ECC/ELR logic with LED 
indicators. AVAI lABlE NOW. 

MEMORIES YOU CAN BANK ON 
Plessey Peripheral Systems is your full service memory bank for all your memory needs - LSI-II *, PDP-8, PDP-II, VAX, 

and DG NOV At. Plessey built its reputation on performance. Billions of bits strong and growing stronger. Backed by years 
of experience. Put your money in the bank. The Plessey Memory Bank. For memories you can trust. 

_
Plessey 
Peripheral 
Systems 

Atten: Marketing Dept. 
1691 Browning Avenue Irvine, CA 92714 (714) 557-9811 

TOLL FREE: 800-854-3581 800-422-4217 (in California) 

• Waltham, Mass 
(617) 890-2654 

• Dallas, Texas 
(214) 387-0229 

• Minneapolis, Minn . 
(612) 881-0190 

• Westminster, Calif. 
(714) 895-1811 

*Trademark of Digital Equipment Corporation. tTrademark of Data General Corporation 
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THINK PARALLEL 
SOFTWARE PROFESSIONALS 

Thinking parallel is not a new thought process, but a 
way of handling large amounts of data faster than with 
sequential processing. 

The leader in parallel processing, Goodyear Aeros­
pace, needs experienced software professionals to 
lead development of ... 

• Operating systems 
• Assemblers 
• HOl Compilers 
• Application Packages 

Presently, for NASA and other government agencies, 
Goodyear Aerospace is developing parallel compu­
ters for ... 

• Image Processing 
• Image exploitation 
• Tracking 
• Command and Control 
• Electronic Warfare 

Sequential experience is just fine. We will teach you 
all you need to know about parallel computing. 

Send r~sume and salary requirements to: 
E.L.Searle 

GOODYEAR AEROSPACE CORPORATION 
AKRON,OHIO 44315 

AN EQUAL OPPORTUNITY EMPLOYER 

CIRCLE 213 ON READER CARD 

Software/Hardware Professionals: 
Getting Ahead ••• 
.•• Or GeHing 
Along? 
If you've found that you're just 
getting along, you need to 
consult with us. Over the past 
twelve years, R.M. Norton and 
Company has been helping 
professionals get ahead by offering the research and 
planning necessary for successful career change. 

Drawing on more than a decade's worth of resources, 
our consultants provide expert resume preparation and 
knowledgeable career path advice. And since we 
represent some of the country's premier companies, we 
enjoy access to the choicest openings in a broad range 
of positions. 

At present, openings for the professional with state-of­
the-art experience include Software Design and 
Development, Computer Sciences, Assembly or 
High Level Language Programming, Data Base 
Design, Compiler and/or Operatin9 Systems 
Design, Digital LoVic Design, Interface Design, 
Microprocessor Utilization, and Computer _ 
Architecture. 
If you're just getting along, contact us. You'll find twelve 
years of experience and service to insure that you get 
ahead. And as you'd expect, client companies assume 
all fees. . 

271 Lincoln Street, Lexington, MA 02173 
(617) 861-7800 
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270 DATAMATION 

READERS' FORUM 
codes (ECC) on the main memory of a 370/155 II explains: "Errors 
of more than two bits, detected as uncorrectable errors, are treated 
as true double-bit errors; those detected as single-bit errors are treat­
ed as true single-bit errors .... Undetected errors are handled as if 
no 'error occurred." Sounds reasonable to us (and thanks to John 
Rich of Charlotte, N.C., for sharing this one with us). 

An IBM public relations man once told us that even manuals 
go through quality assurance before release. But we have the proof 
in our hands that a tech writer can use sufficient subtlety to slip a 
zinger past them, at least once in a while. 

From the os prJ1 Checkout Compiler: TSO User's Guide (an 
October 1976 revision, to be sure) comes such an example. 
"?e Edit unit submode to 

"E?c 250 'f' 'he' 
"1 STATEMENT IN LOGICAL UNIT 

"E?1 

generate a logical unit 

Changed statement 250 
becomes logical unit. 

"250 PUT EDIT('LIST OF PATIENTS FOR HEART TRANSPLANT')(A);" 
"Think of what the original was to produce HEART, " writes 

Procter and Gamble's Philip G. Osborne. We must admit that with 
IBM'S love of opaque command languages, it took us several 

'minutes to deduce that' 'c 250 'f' 'he' "must be an editor directive' 
to change the occurrence of "f" to "he" in line 250. Why the 
change didn't affect the "f" in "of" or "for" is beyond us. (If this 
example still is in print, you can bet it won't be for long.) 

The person IBM calls on the carpet for that example will 
probably wind up putting spaces in the right places of the IBM FOR­
TRAN IV language specification manual's Debug Facility appendix, 
where IBMer Bruce Davidson draws our attention to an example pro­
gram containing the following declaration: 

INTEGER SOLON, GFAR, EWELL 
Davidson says the example has been there for at least 12 

years, and as yet no editor has told it "so long, farewell." 
IBM'S vMISystem Product XEDIT manual caught the attention 

of two readers, Jack Feldman of Boeing Computer Services and 
Marvin L. Weisberg of INSCO Systems. Both sent us the text exam­
ple, "Although porcupine fishes blow themselves up and erect their 
spines, they are sometimes eaten by sharks. No one knows what ef­
fect this has on the sharks." Weisberg sent additional examples, 
some attributed to Ogden Nash (and most sounding as if they sprang 
from his pen). Two of the unsigned verses that we liked were: 

CELERY 
Celery, Raw, 
Develops the jaw, 
But celery, stewed, 
Is more quietly chewed. 

and 

THE PARSNIP 
The parsnip, children, I repeat, 
Is simply an anemic beet. 
Some people call the parsnip edible; 
Myself~ I find this claim incredible. 

After wading through all these entries, we find we can't, in 
all honesty, say that one entry is funnier than another. So we've de­
cided to make all contest entrants winners. Every contributor will 
receive a wallet-sized calculator with a memory constant. 

Finally, to unwind after this massive typing job, we're 
going to take a hint from Hewlett-Packard 's RTE FORTRAN IV Refer­
ence Manual, submitted by David Barber of Simpact Associates, 
Inc. In an example of declaring an external function or subroutine, 
that manual tells us: 

EXTERNAL SIN, IS, FUN 
We've got eight editors in this office, so lets make it eight to the bar. 
Who knows, we may even run into the faceless checkout girls or 
AGATHA and a couple of her friends. 

-Bill Musgrave 



ONLY ONE COMPANY 
OFFERS THE WIDEST 

LABEL SELECTION. 
ONLY ONE. 

Forget everything else 
you've heard. Only Avery 
gives you so many data 
processing label varieties. 
Stock labels in so many size, 
shape and color variations. 
Plus custom capabilities 
that top them all. I!/!). 
No doubt . ~ 

Avery Label 
An Avery International Company 

THERE CAN ONLY BE ONE LEADER. 
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CAREER OPPORTUNITIES WITH FORD 
AEROSPACE at COMMUNICATIONS 

CORPORATION 

The right company, 
projects, and 

location ... 

"Deep In The Heart of 
Texas" 

Ford Aerospace & Communications Corporation's Space Information 
System Operation (5150) has the right career for you. We're the principal 
company with NASA's Johnson Space Center. Our projects include the 
Space Shuttle and NASA's Space Telescope. Located just south of Houston, 
we're close to beautiful lakes and the Gulf. Plus in Texas there is no state in­
come tax. 

Opportunities exist for the following professionals: 

-Digital DeSign Engineers -Scientific Programmers 
-Communications Engineers -Software Engineers 
-Sy~tem Engineers -Assembly language Programmers 
-Aerospace Engineers -Applications Programmers 

We offer an excellent salary and benefits package. Send your resume to 
John Brown or Joe Coyle, Ford Aerospace & Communications Corp., Dept. 
AJb/2, P.O. Box 58487, Houston, Texas 77058. (713) 488-1270. 
An equal opportunity employer, mlf 

2720ATAMATION 

. ~ Ford Aerospace & 
b Communications Corporation 

Space Information Systems Operations 
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SALES REPRESENTATIVES 
REMOTE COMPUTING SERVICES 

Information Systems, the Computer Group of United Telecommuni-

Our companies, On-Line Systems and United Computing Systems, sell timesharing 
on the world's largest computers, including the CRAY-IS. 

We have experienced steady growth through aggressive marketing techniques, signif­
icant acquisitions and innovative hardware, software, and human resource develop­
ment. We are just as optimistic about our future growth, and it shows! 

Employment opportunities for experienced Sales Representatives currently exist at 
several of our offices throughout the country, Qualifications for these positions include 
a minimum of one year experience selling remote batch and job entry services in a 
large scale environment. SpeCialization in business, engineering or scientific applica-
tions is preferable. Light travel may be required. , 

Here is what we offer you. 
• An attractive base salary plus commission compensation plan. 
• Fully paid dental, disability, medical and life insurance plans: 
• Stock purchase and retirement benefit plans. 
• Innovative products, a team and structure designed to foster sales. 
• Real potential to achieve specific career goals. 
Contact us in confidence by mailing your resume to this address today. 

Recruiting Department 
United Information Systems, Inc. 
Post Office Box 8551 
Kansas City, MO 64114 

Or call our Regional Employment Manager nearest you. 
••• UNITED 
••• INFORMATION 
••• SYSTEMS 

The ComplJlf'r Croup of Utufed Trll'com 

')4S4 W IIOth O ... erldnd Par". "S 662" 
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Mike Cartella in Kansas City. MO at 913-341-9161 
Ralph Drury in Boston, MASS at 617-894-6700 
Donna Goodhart in Atlanta, GA at 404-256-3610 
Ron Gorr in San Diego, CA at 714-560-7070 
Ron Pearce in Pittsburgh, PA at 412-931-7600 
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EDP SPECIALISTS 
career search opportunities 

PROG / ANALYSTS - RETAIL BANKING, 
$50,000. Prestige, blue chip NYC financial 
institution seeks several systems analysts 
& project leaders to participate in new 
design & dvlpmt of major new state-of­
the-art retail banking applications. Co 
offers excellent salaries, creative working 
environ & fast track tech & mgmt oppty. 
Refer NS. 
PROD. MGR. to $45,000. Control & monitor 
prod dvlpmt thru all phases of product 
"life cycle" from mfg to mktg. Exp in 
any of these areas will qualify: systems 
software, hardware dvlpmt, communica­
tion, I/O, peripheral. SE based; excellent 
growth. Refer RS. 
EDP AUDIT to $38,000. Strong demand 
for EDP Audit pros in the MD, DC, VA 
area w/major co's. Intermediate & sr 
level positions leading to mgmt .. Refer 
OM. 
IMS ANALYSTS/PROGRAMMERS, $25,000-
$36,000. Sev locations from Suburban VA 
to Atlanta & Fla for IMS pros at all 
levels. Large on line IBM ship. Mfg or 
business bkgd; COBOL desired. Refer OM. 
SR. SYSTEMS PROGRAMMER to $34,000. 
SUPER ATTRACTIVE Mid-Ati location w/ 

surprisingly low cost of living, 1 hr from 
beach, 1 % hrs from mountains. Lead 
conversion to MVS for progressive, grow· 
ing $112 billion energy co w/strong com· 
mitment to MIS. Superior benefits. Refer 
HG. 
SYSTEM ENGR. to $32,000. Customer 
support environ, prepare benchmarks, 
assist in system configuration & recom· 
mendations. Req's DB exp; bkgd in large 
medium size hardware. Atlanta based. 
Refer RS. . 
TECH. SUPPORT PERSONNEL to $30,000. 
SE "Fortune 100" mfr has immed oppty 
for Systems Prog w/IBM MVS/CICS bkgd. 
Refer LS. 
DATA BASE ANALYST to $29,000. Lead· 
ing SE firm offers excellent oppty for 
DB Analyst w/good communications & 
I MS tech skills. Refer LS. 
SYSTEMS DESIGNER to - $27,000. NC 
"Fortune 100" firm seeks DP pro w/HP 
3000 expo IMAGE & Strong FORTRAN & 
ASSEMBLER. Refer LS. 
SYSTEMS ANALYST to $27,000. SE mfr 
has. immed need for S/A w/strong DEC 
bkgd for Process Control & mfg systems 
applications. Refer. LS. 

CONTACT OUR NEAREST OFFICE ABOUT THESE AND OTHER FEE-PAID OPPORTUNITIES. 
OUR UNIQUE, COMPANy-oWNED OFFICE SYSTEM ASSURES PERSONAL, CONFIDENTIAL SERVICE. 

PHILADELPHIA, PA 19102-S. Burns, 1500 Chestnut St., 215/561-6300 
ATLANTA, GA 30346-R. Spang, 47 Perimeter Center, 404/393-0933 
BALTIMORE, MD 21204-R. Nelson, 409 Washington Ave .• 301/296·4500 
CHARLOTTE, NC 28202-L. Stone, 1742 Southern Nat'l Ctr., 704/375-0600 
CLEVELAND, OH 44131-A. Thomas, 4401 Rockside Road, 216/524-6565 
McLEAN, VA 22102-0. Miller, 1710 Goodridge Drive, 703/790-1335 
NEW YORK, NY 10036-N. Shanahan. 1211 Ave. of the Americas, 212/840·6930 
PITTSBURGH, PA 15222-B. Sayers, 4 Gateway Center, 4121232-0410 
PRINCETON, NJ 08540-G. Romagna, Route #1, eN 6100, 609/452-8135 
WILMINGTON, DE 19810-H. Greene, 3516 Silverside Rd., 302/478-5150 
HOUSTON, TX 77098-G. Smith, 3000 Richmond Ave., 713/523-5588 
LOS ANGELES, CA 90017-A. Jackson, 707 Wilshire Boulevard, 213/623-3001 
SAN FRANCISCO, CA 94111-W. McNichols, 601 Montgomery Street. 415/392-4353 
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Family Planning. 
Meet the members of the Memorex Communi­
cations family: Cluster controllers and terminal 
controllers. Communications processors. Display 
stations. Printers. 

Although every member of our family is dedi­
cated to its own task-each has common family 
characteristics you can count on. 

You can plan on proven performance that has 
been recognized worldwide. You can plan on total 
compatibility with your CPU or terminals, because 
our family members are plug-compatible or 
functional replacements for 3270 terminals and -
controllers. 

Since each member of the Memorex family 
is "human engineered;' you can plan on improved 
productivity that goes hand-in-hand with ease 
of use. 

You can schedule well ahead-knowing every 
member of our family is available. And you can 
expect cost-effective product solutions without 
sacrificing field-proven quality and reliability. 

Now, when you're considering the purchase 
of communications equipment, you no longer 

, have to be locked into the "usual" source. 
Because now-you have the entire Memorex 
family of controllers, display stations and printers 
to choose from. 

And remember: when Memorex raises a product 
family, we combine our years of experience with 
expertise targeted on the technology of tomorrow. 
To find out all of the specifics on each member 
of the Memorex family, call Laurie McNeil at 
(408) 996-9000. Or write: Memorex Communi­
cations, 18922 Forge Drive, Cupertino, CA 95014. 

MEMOREX· 
Communications Excellence 
© 1980 Memorex Corporation. 
Memorex is a registered trademark of Memorex Corporation. 
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A SEPARATE 
IBM SOFTWARE 
COMPANY 
As a company that has directly competed against IBM since 1965, 
Applied Data Research has advocated structural relief which would 
separate IBM'S major businesses into six distinct companies: 

1. One software company 
2. Two hardware companies 
3. One peripheral company 
4. One services company 
5. One office products company 
Applying the principle of maximum separation, the follow- . 

ing separation guidelines are recommended: For each company 
there should be separate physical facilities, personnel, names, re­
search groups, and accountability for profit and loss and physical 
equipment. There should be no advances of capital or loans between 
organizations; and no exchange of services and products as is gener­
ally available to third parties. 

Simply stated, each company would be separate. Each 
would have its own destiny-for better or worse. 

For competing firms, the proposed restructuring would re­
duce IBM'S marketing power since each company would have its 
own marketing force. The restructuring would eliminate tie-in and 
cross-marketing sales; and would ultimately provide for interface 
specifications and standards for competing software and peripheral 
companies. It should also provide for fairer and more competitive 
pricing and eliminate bundled pricing. 

The restructuring would not significantly disrupt users' cur­
rent operations and plans. It would increase competition, lower 
prices, improve the quality of IBM software, and increase life ex­
pectancy for both hardware and software. 

This structural relief has been advocated by the author since 
the early 1970s. Many discussions have been held with Justice De­
partment personnel, at computer association meetings, and with 
executives from other software companies. Most of the discussions 
have centered on whether a separate software company for IBM 

would be desirable for the computer industry as well as for compa­
nies competing against IBM. ADAPSO has supported this position­
but there is a strong minority that is uncertain about its desirability. 

The most common objection voiced by the Justice Depart­
ment and other groups is based on the belief hardware and software 
are developed together. They question how IBM could design effec­
tive computer systems if its software capability were in a "sepa­
rate" software company. 

We need only look at IBM'S internal structure, as well as that 
of the hundreds of independent software companies, to debunk this 
misconception. IBM has many "internal" or "separate" software 
companies within its overall structure. Separate IBM software cen­
ters around the world develop software products for IBM. IBM for­
mally disseminates hardware specifications to these separate 
software companies. Examples include IBM prJl compilers and 
CICS, developed by IBM'S United Kingdom center; selected 4300 
series operating system software from Germany; and sorting sys­
tems from IBM'S Swedish center. 

Since the late 1960s, independent software companies have 
been developing systems and application software for IBM comput­
ers. These independents do not have the benefit of the proprietary 
hardware information that the internal IBM software companies 
have. How have they fared? From a state of the art technology view­
point, they have proven over and over again that their software is 
better than IBM'S. I believe that even IBM would concede that point. 
The Datapro User surveys throughout the 1970s consistently 

SOFTWARE/ 
SYSTEMS DEVELOPMENT / 

MIS PROFESSIONALS 
Robert Kleven and Co. has New England/ 

been providing confidential East Coast/ 
and industry-knowledgeable place-
ment for software development/ Nationwide 
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 
Analysis/Design, 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, PL/l; 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 RQbert 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 
Three Fletcher Avenue. Lexington. Massachusetts 021"13 

Telephone (617) 861-1020 
Member: Ma ••• chuHlt. Professional Placemenl COD8ultanls 

e National Computer Associates, 
fOffices Nationwide) 
Representing Equal Opportunity Employers MIF 
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ENGINEERING 
OPPORTUNITIES 

TRAN TELECOMMUNICATIONS is currently offering the 
following highly specialized, key positions reporting to 
the Director of Future Product Planning. 

SOFTWARE SYSTEMS ANALYSTS 
Will perform systems design for future networking pro­
ducts, conceiving new systems as well as propOSing 
systems architectures and designs. Assignments re­
quire 10 years software experience in telecommunica­
tions, real-time systems and microprocessors. Candi­
dates will need substantial experience in implementing 
data communications software as well as a broad 
knowledge of network and data communications tech­
nology. 

SYSTEMS DESIGN ENGINEER 
As part of our advanced product planning and develop­
ment group" this position takes on responsibility for 
conception of new systems designs and systems 
architectures. Experience in PBX or other voice'switch­
ing systems, digital coding or compression schemes is 
desirable, with a background in systems architecture 
and design. 

These key assignments offer excellent rewards and 
future potential. For consideration, please send 
resume with salary history to: A. Dhawan, Director of 

'm", AN AMDAHL COMPANY 

Future Product Planning 

2500 Walnut Avenue 
Department L. 

Marina del Rey, CA 90291 

TRAN TELECOMMUNICATIONS CORP. 
Equal Opportunity M/F/H Employer 
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UNIVERSITY OF.PETROLEUM & MINERALS 
DHAHRAN, SAUDI ARABIA 

COMPUTER SCIENCE DEPARTMENT 
LECTURER OPENINGS 

THE COMPUTER SCIENCE PROGRAM HAS SEVERAL OPENINGS 
FOR LECTURER POSITIONS INVOLVING TEACHING OF PROGRAM­
MING LANGUAGES AND THE PARTICIPATION IN A NUMBER OF 
PROJECTS AMONG WHICH ARE THE COMPUTER-AIDED INSTRUC­
TION AND THE COMPUTER GRAPHICS PROJECTS. THE POSITIONS 
ARE OPEN FOR THE ACADEMIC YEAR 1981-82, STARTING 1 SEPTEM­
BER 1981. 

CANDIDATES ARE EXPECTED TO HAVE MS DEGREE IN DATA PRO­
CESSING, COMPUTER SCIENCE PROGRAM, OR AN EQUIVALENT 
DEGREE IN A RELATED FIELD, WITH A WORKING KNOWLEDGE AND/ 
OR EXPERIENCE OF COBOL, PASCAL, 370 ASSEMBLER LANGUAGE, 
FORTRAN, PU1, DATA BASE ORGANIZATION, OPERATING SYSTEM, 
OR SIMILAR AREAS. 

FACILITIES AVAILABLE ARE IBM 370/158, IBM 3033, AND VARIOUS 
MINICOMPUTERS AND MICROPROCESSORS. 

MINIMUM REGULAR CONTRACT FOR TWO YEARS, RENEWABLE. 
COMPETITIVE SALARIES AND ALLOWANCES. AIR CONDITIONED 
AND FURNISHED HOUSING PROVIDED. FREE AIR TRANSPORTA­
TION TO AND FROM DHAHRAN EACH YEAR. ATTRACTIVE EDUCA­
TIONAL ASSISTANCE GRANTS FOR SCHOOL-AGE DEPENDENT 
CHILDREN. ALL EARNED INCOME WITHOUT SAUDI TAXES. TEN 
MONTHS DUTY EACH YEAR WITH TWO MONTHS VACATION WITH 
SALARY. THERE IS ALSO POSSIBILITY OF SELECTION FOR UNIVER­
SITY'S ONGOING SUMMER PROGRAM WITH GOOD ADDITIONAL 
COMPENSATION. 

APPLY WITH COMPLETE RESUME ON ACADEMIC, PROFESSIONAL 
AND PERSONAL BACKGROUND, LIST OF REFERENCES, PUBLICA­
TIONS AND RESEARCH DETAILS, AND WITH COPIES OF TRAN­
SCRIPTS AND DEGREES, INCLUDING HOME AND OFFICE 
ADDRESSES AND TELEPHONE NUMBER TO: 

UNIVERSITY OF PETROLEUM & MINERALS 
HOUSTON OFFICE 

2223 WEST LOOP SOUTH, SUITE 410 
HOUSTON,TEXAS77027 
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MINI/MICROCOMPUTERS 

1981 MARKETING 
INFORMATION AVAILABLE 
NOw. 
The fourth annual DATAMATION 
magazine Mini/Microcomputer 
User Survey has just been completed. 
Encompassing small business sys­
tems, intelligent terminals, micro­
computers and data entry systems as 
well as traditional minicomputers, 

. Return coupon to: 
this analysis IS an invaluable market- . Dorothy Chamberlin 
ing tool and essential reading for in- DATAMATION magazine 
dustry watchers, market planners, P.f? B?x 129 
sales executives and end-users. R,verstde, CT 06878 

For detailed information on the 212-page 1980/81 Mini/ 
Microcomputer User Survey, mail the coupon below or call 

-E0rothy Chamberli~203) 661-0055. ______ _ 

o Please send me _. __ copies ?f the 1980/81 Mini/Microcomputer User 
Survey. $445.00 In North Amenca, $475.00 elsewhere (deduct $40.00 if 
payment is enclosed). Prices for additional copies available. 

o Payment enclosed. 
Name ____________________ __ 

Signature ___________________ _ 

o Bill me. Title ______ _ Phone __ _ 

o Please send me a copy of the Company -----------------
Table of Contents. - Address ________________ _ 

City/State/Zip. ________ _ 

DRTFlMRTICN"® magazine 

276 OAT AMATION 

READERS' FORUM 
showed IBM users generally rated independents' software superior 
to IBM'S. User evaluations also support that contention. While many 
users do buy software from IBM, they usually buy it forreasons other 
than technological superiority. 

as 
BETTER 
TOO 

The technological superiority of the indepen­
dents' software even extends to the operating sys­
tem, where IBM should be the strongest. So why 
is it unreasonable for IBM to separate its "inter­

nal " software companies and continue to develop software as it has 
in the past-but as a separate company? 

IBM would continue to develop hardware. It could have 
internal software consultants to decide the delineation between 
hardware and software. Or, IBM could consult with software compa­
nies. In reality, however, the question of what is hardware and what 
is software applies to less than .001 % of all software that IBM builds. 
Because of many practical considerations, most system software 
functions will remain "soft" for the foreseeable future. From a 
technological viewpoint, IBM would suffer virtually no gap if its 
software were developed by a separate internal company. 

Several software companies seem convinced that even. a 
separate IBM software company would be so strong as to overwhelm 
the independent software vendors. They suggest a separate IBM soft­
ware company might actually build more effective software and 
cause the independents to lose their advantage. They don't want to 
awaken the sleeping software giant. 

Be assured, however, that the giant is already fully awake 
and getting bigger and hungrier every day. By the end of 1979, IBM 
software revenues were estimated in the $1 billion range-about 
5% of its total computer revenues. By 1985, predictions are thatIBM 
software revenues will be in the $3 billion-to-$5 billion range and 
will be up at least another $5 billion by 1990. Conservative projec­
tions show IBM will receive 50% of its revenues from software by 
1990. IBM is adding computer science graduates to its staff by the 
thousands each year. The company knows the importance of soft­
ware and its impact on growth and earnings. 

All the facts clearly point to IBM developing more effective 
software, especially if a separate IBM software company is created. 
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Be a part of our growth. Take advan- . 
tage of our truly unique engineering 
opportunities. Because we do more 
underwater than most companies can 
do on dry land. 

If you want the chance to do more 
with your engineering, join Raytheon 
Submarine Signal Division. You can 
work on projects in a full spectrum of 
undersea technologies: ASW and sub­
marine systems, sonar, oceanography, 
and marine systems and equipment. 
And on every project, you'll work on 
the latest equipment with some of the 
finest talent in the world. 

Today, we're advancing beyond the 
leading edge of technology. We're 
already fine-tuning our projects for the 
mid-BO's, involving technologies in­
cluding computer-aided design, elec­
tronic packaging, and advanced struc­
tured software. 

Submarine Signal Division will be inter­
viewing in Washington, D.C. on 
February 24 & 25, and in Philadelphia 
on March 24 & 25. If either of these in­
terviews is convenient, please request 
an appointment in your cover letter. 

SYSTEMS 
Surface ASW 
Translate our customer requIrements 
into a comprehensive system architec­
ture, and define critical items for 
development. 

Systems Analysis 
Experience in applying estimation 
theory to Kalman Filtering and other 
estimation problems in applied environ­
ment. 

Command/Control 
For both submarine and surface ap­
plications, develop command and con­
trol systems for tactical employment, 
display communications, navigations, 
sensor and weapons systems. 

Fire Control 
Analyze, design and specify advanced 
functional level systems. You should 
have Fire Control Systems knowledge 
(MK 113/10, MK 117, MK lIB) and ex­
perience with the implementation on 
AN/UYK-7 based combat systems. 

Sonar 
Comprehensive sonar systems involve­
ment, with substantial customer con­
tact. Total sonar systems design ex­
perience is required, with. in-depth 
knowledge of signal processing hard­
ware and/or software systems design 
procedures. 

Systems Analysis 
Apply scientific computers to modeling 
simulations and analyses. Experience 

RAYTHEON 

solving practical physical problems 
through applying analysis/simulation 
techniques. 

SOFTWARE 
Sr. Engineers 
Translate systems requirements into 
software architecture, and direct a team 
of software engineers through the im­
plementation of this system to delivery. 
This involves Fire Control Systems ap­
plications including reliability, error 
reporting, display graphics, target 
geometry. High order and assembly 
languages required. 

Methods Engineers 
Extend our integrated software 
development environment (PDP-II and 
VAX-11-7BO with interactive time shar­
ing system) in the areas of program re­
quirements and design languages, soft­
ware tools and target interfaces. We 
seek individuals with all levels of ex­
perience, plus formal training in 
languages/ compiler development, Ada, 
simulation and modeling. 

Raytheon Submarine Signal offers you 
. an incomparable working and living en­
vironment in Portsmouth, RI. Whatever 
life style you seek, urban or rural, 
modern or traditional, countrified 
or oceans'ide, our convenience to 
Providence, Boston and New York pro­
vides the answer. Plus, you'll enjoy 
Raytheon's excellent salary, benefits 
and relocation package. If you possess 
a minimum BS and 5 years experience, 
send your resume and salary history to: 
A.A. Conway, Raytheon Company, P. 0. 
Box 360, Portsmouth, RI 02871. 

COMPANY 
SUBMARINE SIGNAL DIVISION 
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Office 
Automation 
. Consultant 

AT WANG YOUR FUTURE IS HERE 
TODAY. 

Wang is a world leader in office 
automation. We're growing faster in 

information processing than any other 
company in the industry. All of which 
could mean faster movement for your 

career. Also, Wang offers some of the most 
competitive salaries you can find, plus 

and environment where your ideas could 
flourish. 

Put yourself at the leading edge of 
Office Automation with Wang's expanding 

Office Automation Support Group. As a 
Consultant, you will design and pilot 

methods for pre-sales needs analysis and 
procedural guides for post-sales 

implementation. These methods and 
guides will be used to support the 

successful installation of Wang Office 
Automation Systems. 

If you have at least six years' data 
processing or telecommunications 
experience in implementing office 

automation projects, we would like to talk 
with you. Excellent written and oral 
comm'unication skills are essential; 

familiarity with office automation concepts 
is preferred. 

We offer excellent salary and benefits 
including profit sharing, stock purchase 

plan, stock bonus plan, medical and 
dental insura.nce. Please send resume 

including salary history to Erika Putnam, 
Professional RecrUiter, Dept. DA-381, One 

Industrial Ave, Lowell, MA 01851 

© 1980 Wang Laboratories, Inc., Lowell, MA01851 

We are an affirmative action employer. 
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But since the software will have to be fully priced. it will help to. 
~and significantly the potential otthe software markeJ. Thus, on 
the one hand, a separate IBM sottware company will require the. 
company to develop more cost-effective software. On the other 
hand, a separate company will require full pricing and thereby in­
crease the total market for software. Furthermore IBM will have to 
meet the independent software companies head on. This is the true 
test of competition. 

The 'IBM software company will not have many of the advan­
tages currently enjoyed. IBM software salesmen will no longer be 
able to work hand-in-hand with the IBM hardware company. Today, 
the IBM account manager sells the cpu, software, and the peripher­
als. This creates a "safe" umbrella for the user-especially the 
small user. One need only look at the sales literature and selling ef­
fort for the IBM 43OOs, System 38, and 8100 series to see how 
strongly IBM markets its systems software to the new hardware 
buyer. And look what happened in the last few years: these unfortu-
~System 38 and 8100 series buyets were totally dependent 
on IBM'S ability to build the System 38 an.QJU.OQ series software. 
Not only is the software being delivered late, but it is not meeting 
performance specifications and is requiring more computer re­
sources than originally promised. 

Consider the difference a separate IBM software company 
would have made in this case. First, prior to announcing the System 
38 or 8100 series, IBM would have been..r~.q!!.ir~d to disclose the 
hardware specifications to all qualified soft\£.are comRanies-m­
cluding the IBM company. Then, any number of software companies 
might have decided to 'build the "suggested software" or alterna­
tive software. That's exactly what happened in the past, except the 
hardware specifications for these systems were given only to the 
"internal" IBM company, resulting in late and one-of-a-kind soft­
ware. While software companies were eventually able to build SQft­
ware for the System 38 or 8100 series, they got a late start and will 
have the opportunity to get only a small share of the market. 

Initially, the typical IBM user would probably be opposed to 
such a separation. IBM users like to eat their cake-and have it too. 
But if they remember the 1960s, when IBM had a virtual monopoly 
on software, they may have second thoughts. There was no real 
software products industry, virtually no innovation, and little 
progress in improving software technology. The 1970s showed the. 
results of unbundling ~ a competitive environment. 

LITTLE 
LOSS 
FOR USER 

If IBM could not be the "system integrator" for 
all its hardware and software, there would be lit­
tle real loss for the user. Almost overnight there 
would be an abundance of "system integration" 

consultants and companies providing a similar service, and these 
organizations would be objective. New software companies would 
enter the field, stimulating innovation and lowering prices. 

An IBM reorganization would also reduce the company's 
hardware dominance. If IBM sold its software separately, its hard­
ware and its software would be evaluated independently. Plug-com­
patible cpu and.per!pheral companies would be in muCh stronger 
posItions ... The IBM hardware salesman would no longer be able to 
offer more expensive hardware while he touts IBM'S software and 
the advantages of buying from one vendor. Thus, a separate IBM 
software company could ultimately lower hardware prices. It would 
also reduce the users' total hardware requirements. Today, IBM 
salesmen "upgrade" their wares by a variety of subtle means. First 
and foremost is the recommendation of such inefficient software as 
TSO, IMS, CICS, and ICCF. When a user does not install these pack­
ages and uses a more efficient piece of system software, the IBM 
salesman loses precious hardware upgrade opportunities. 

. What else would a reorganization do to IBM? Probably a fair 
amount of good. Whether because of internal politics, empire build­
ing, or internal structures, IBM has reacted slowly in software. A , 
separate software company could improve IBM'S ability to reorgan­
ize and change direction. Indeed, some IBM watchers believe the 
company may voluntarily reorganize. But IBM'S own plan may be to 
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Earn Up to 40 percent more, save more, 
vacation more as you take on new job challenges 

with Aramco in Saudi Arabia. 

Aramco needs an outstanding com­
munications data general super­
visor on the energy frontier in 
Saudi Arabia. We're offering out­
standing incentives to get the ex­
perienced professional we want: up 
to 40 percent pay premium, 40 
days' paid vacation every year, 
and an opportunity to work on 
challenging communications data 
projects for the world's largest 
oil-producing company. 

You will be heading up a divi­
sion of Aramco that is responsible 
for the planning and engineering 
of the company's existing telecom~ 
munications system. Included will 
be responsibilities connected with 
the refurbishment and extension 
of the existing system. 

In addition to the planning and 
engineering work, your division 
will be collecting, formulating 
and requesting procurement of 
replacement or extension items for 
the system. This will include prep­
aration of all records, drawings 
and engineering-related perform­
ance indices, as well as standard­
ization of designs, equipment and 
materials. 

You will supervise a staff of 
about 25 engineers and draftsmen; 
and your area of activities will in­
clude microwave radio, mobile 
UHF/VHF radio, HF radio, cen­
tral office telephone exchanges, 
PABX's, outside telephone cable 
plants, 'TV/FM broadcast and 
other miscellaneous communica­
tions systems. 

Unsurpassed compensation 
and benefits 

The Aramco salary' is competitive 

and a cost-of-living differential 
increases it even further. In addi­
tion' Aramco people in Saudi Ara­
bia receive a tax-protected premium 
which can amount to up to 40 per­
cent of the base salary. 

Money aside, Aramco offers 
an outstanding combination of 
benefits, including the long vaca­
tion, comfortable housing, abun­
dant recreation, and an excellent 
American-style school system for 
the children. 

Extra overseas bonus and new 
voluntary • 'bachelor" status 

for married employees 
Newly hired employees for Saudi 
Arabia also receive a one-time, 
lump-sum, fully tax-protected 
Overseas Employment Bonus of 
up to $5,000. 

And now all of the. attractive 
compensation and benefits are 
available for married employees 
who may want to work overseas 
on atemporary "bachelor" status 
for the first year. This program in­
cludes three free repatriation trips 
by air during this one-year period, 
and the option to request family 
status at three conversion dates 
during that same year. 

Interested? Call our 24-hour line 
any day: (713) 750-6965. If you 
wish, call toll-free: (800) 231-7577, 
ext. 6965 between 7 A.M. and 5 P.M., 
Monday-Friday, Central Time. 

If you prefer, send your resume 
in full confidence, or write for 
more information to: Aramco Ser­
vices Company, Department DM-
0301NB04D, 1100 Milam Building, 
Houston, Texas 77002. 

cHAJ.;r~GE BYCHOICE 

ARAMCO 
SERVICES COMPANY 
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READERS' FORUM 
separate software development without separating the marketing of 
software and hardware. Good strategy for IBM, but very bad for the 
~pendent software companies. 

10 date, IBM has not had the luxury of simply developing 
cost-effective and innovative software. Software development 
strategy is intimately tied to hardware strategy and hardware goals. 
With a reorganization, there would be no restraints on new software 
development. . 

A separate IBM software company would have the oppor­
tunity to enter many new markets-including the development of 
software products for non-IBM computers. A significant amount of 
IBM application software is written in high-level languages, and 
much of its application software products could be marketed to IBM 
competitors. 

Of course, change would not be completely painless for fu.' 
IBM. Separate marketing of hardware and software would deflate ,Jr." 

JiiM7s total sales and significantly reduce account control. With a CAS( 

separate IBM software company, funds would be limited and cross- :::;:::::. 
subsidization would be eliminated. The company would no longer 
enjoy the advantage of advance hardware information. Nor ~ould it 
have the IBM name, or the ability to offer the theoretical security of a 
package. 

Strong grass-roots support for a separate IBM software 
company exists among the independent software products compa­
nies and within ADAPSO. The p,rinciple of "maximum separation" 
has long been advocated by ADAPSO. It has been an ovemamg 
theme and the thrust of its actions against banks and their encroach; 
ing activity in data services. It has been the basis for ADAPSO'S ac­
tionagainst Citicorp. And finally, it is the critical issue in the FCC 
recommendation on how to ensure fair competition with AT&T when 
it enters the. dp arena. 

While on the face of it insisting on a separate IBM software 
company might sound radical, it is actually very conservative. IBM 
could continue to develop, support, and market its software prod­
ucts. The company would simply be required to operate these ac­
tivities as a separate organization. In other words, IBM would be 
required to follow the same rules that currently apply to Citicorp, 
AT&T, and other dominant organizations. If the concept of "maxi­
mum separation" is good for other industries, there is no reason to 
believe that it would not be good for the computer industry as well. 

-Martin A. Goetz 
Princeton, New Jersey 
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,A vote of ,confidence, actually. Given • 
when our customers participated in a 
leading independent surv~ywhere 
users rate teleprinter terminals. 

Ease of operation, keyboard 
feel and usability, print quality, reli­
~bility and maintenance service were • 
all considered. And when the figures 
were tallied, the Teletype® Model 43 

• got the highest rating for Overall 
Peifonnance. 

Not surprising when you 
know how the 43's remarkable reli-

• 
• 

ability pays off in higher uptime. Or - §fvL±'2*/::;~~~~h!¢tl 
that its patented m~trix print head 
has a lifecycle that averages over 
200 million characters. 

III fact, the only surprising 
thing is how a teleprinter this good 
can be so economical to buy and own. 

So when you contact your 
terminal distributor, insist on,'the 
teleprinter rated number one by, tIle'" ," 
pe,opl~;~119.>()ughttokno\V' . 
1'el~tYpem6del ' ,.i';':"·';";:':/·,';::l(;ii:';';?;'!:: 


