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The AM Jacquard 121 entry level computer 
system does two things for your office. Word and 
data processing. 

I~nd it does a whole lot more. It interfaces to 
AM Varityper phototypesetters, can easily com­
municate with mainframes, and can handle elec­
tronic mail and a multitude of tasks that other sys­
tems can't. And all for about $13,500 per screen. 

This efficient office automation system can 
grow with your business, too. Buy it now with 
only two workstations and add more, for under 
$5,000 per screen, as you need them.The J121 
offers ease of operation, expandable on-line 
storage, high speed throughput, and comes with 

a choice of two letter -quality printers. 
The AM Jacquard J121 is designed to boost 

your office's productivity and profitability. No une, 
but no one, offers so much versatility and flexibility 
for the money. And we know what we're talking 
about. Our parent company, AM International, inc .. 
has been designing products to modernize 
offices for more than 90 years. 

If you want to know more-and you shouid­
about our Datapro award-winning J121, contact 
AM Jacquard Systems, the Informationists, a 
division of AM International, Inc., Dept. 777, 
3340 Ocean Park Blvd., Santa Monica, CA 90405. 
(213) 450-1242, Ext. 777. 
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High-quality graphics. 
Built-in hard cop~ Under $5000. """","",:"'.7)"_ 

It's hard enough to, imagine getting sophisticated 
graphics at such a low price-Ietalone getting an inte­
grated printer to go with it. But then again,you've never 
seen anything like the HP 2623 graphics terminal. 

The display's the thing. 
The HP 2623 gives you more than just an extremely 
sharp screen image. With its advanced graphics fea­
tures, you can shade different areas of a chart or graph 
with different patterns, or even draw entire pictures in 
a matter' of seconds.' ' 

You canvatythe size of the text, rotate it, or make 
it italic~in any of seven languages. And with a variety 
ofsoftwarepac]{ages avai!able(including PLOT 10 

" fromJ'ektr0nix),' you 'g~t, a remarkable 'degree of flex-
ibility in such a l()w-costte~al. "', ' . ' 

Seeing is 
believing. 

The HP 2623 works with 
computers from most major 
manufacturers. But no mat­
ter what system you use 
with"HP's worldwide service 
organization can provide you "', ',1%1)11(4 ~i4 ,< '<\sL~; h-""''''''7";'''< 
with the advice, documentation andsuppot1 Y0ll:l1eed.\ 

If you'd liketosee aneye-openingdemonstrationrf 
contact your local HPsaiesoffice'liste4 inth~·~te ,~, 
Pages. ,'Or just return tpec~up()n.,';·:/.;i"'·,,' 
*TheHP2623 isavailable~thout'hclrdcopyJor$3?50: " . 'i'e 

"', ',' :,'The?623has tw,0independent memories-for 
," 1; ,graphics aIldalphClI1umeri~~ __ so you can talk to your 

;. comPl:lterwithout ',. dis~ i;'-';'~;;';"'~';'~~'''-' .-.;.~--...:.--;.;..;;.,., .. ' .. ~"~' __ .-'-'~"";";;"'~;"'-'''''';;;'~",",~~~~{:. 
tll.rpiIlg,·y 

, "An . ~,-,-,-,-,-,-

Yes! I'd like to see more of the HP 2623 graphics terminal. 
D Please send literature on HP's complete family 

of terminal products. 

Name Title 

Company 

Address 

City/State/Zip 

Mail to: Hewlett-Packard, Attn: Tom Anderson, Dept. 04113, 
974 East Arques Ave., Sunnyvale, CA 94086. 
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les broken, 
all right. 

Now, where 
. do I begin? 
-.......,.71. 

It :-;~ 

Miniterm® is The Answer. 
A remarkable tool that gives you instant information 

wherever your work takes you. 
Finally, a truly portable computing system for people 

who don't know the first thing about computers. Just plug it 
in, respond to a few simple prompts, and get immediate 
answers. 

The Answer lets you automate field diagnostic oper­
ations, enter orders on the spot, check inventory, audit field 
operations, or provide computer-aided sales demos. In short, 
you can process data anywhere, anytime. You can even send 
data over ordinary telephone lines. It's as easy to use as a 
portable typewriter, and it's no bigger than a briefcase. 

It's the latest in the Miniterm Series from CDI, a 
leader in portable computing for over a decade; but you 
can call it The Answer, because that's what it gives you. 

For a demonstration or more information contact 
Computer Devices, Inc., 25 North Ave­
nue, Burlington, MA 01803 USA, 
(800) 225-1230. 

In Massachusetts call (617) 273·1550. In 
Europe: Computer Devices, Inc., 108 Place Des 
Miroirs, 91000 Evry, France (6) 079·0077, 
Telex 692671. 

COMPUTER 
OEVICES~ 

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

• Improving paging and swap­
ping up to 300 percent, 

• Enhancing systems perfor-

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

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

• Providing 'environmental 
savings-cooling, power and 
space. 

Intelligent memory priced at 
$6K a megabyte 
You won't find RAM memory any­
where priced as low as $6K a 
megabyte ... especially intelligent 
RAM memory, Intel's advanced 

iSBC 86/12TM single-board com­
puter equips the FAST-3815 with 
unparalleled intelligence that, 
among other functions, handles 
channel protocol and performs 
sophisticated self-healing diag­
nostics. 

Fast access 
The FAST-3815's extremely fast 
paging and swapping perfor­
mance can release 3350s (and 
3380s) to perform the fu nction 
they handle best - normal data 
storage. The FAST-3815's 0,8 
milliseconds access time is con­
siderably faster than any IBM 
alternative. 
By moving the paging data sets 
of swap files onto a single FAST-
3815, you can free multiple 
3350s (and 3380s) to handle 
your growing data storage re­
quirements. 

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

o Send details on the FAST-3815 
semiconductor disk. 

o Have a salesman call immediately. 

Name __________ _ 

Organization ________ _ 

City, State, Zip ________ _ 

Phone ~( _-"---_______ _ 

CPU _____ Operating system __ 

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

Europe: Intel Corporation SA, Systems Group, Rue du 
Moulin a Papier 51, Boite 1, B-1160 Brussels, Belgium, 
322-660-30-10, TLX 846-24814. Canada: Intel Semicon­
ductor of Canada, Ltd., Willowdale, Ontario. 

'delivers 
solutions 
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. A powerful 
display of innovative 

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

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

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

Standard display features on 
the Model 940 include a 12-inch 
diagonal screen with an operator­
selectable format of either 80 or 
132 columns by 24 lines. A 25th 

. status line displays information in 
three selectable modes for func­
tions like tabs, margins, errors or 
host computer messages. 

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

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

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

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

as options. Other available appli­
cation-oriented options include 

international or graphic char­
acter sets and additional 
memory of up to 5,760 charac­

to give the 940 added ver­
"''' ....... ·07 for data entry applications. 

is dedicated to producing 
quality, innovative products like 
the new OPTI 900 Model 940 
Electronic Video Terminal. And 
TI's hundreds of thousands of data 
terminals shipped worldwide are 
backed by the technology and relia­
bility that come from 50 years of 
experience. 

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

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

lfe put computing 
within everyone's reach. 

TEXAS INSTRUMENTS 
INCORPORATED 

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

*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated 
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7h~ 
~istoria~ 

The Automated Source 
Library System That 
Allows You To 
Change Your Mind Or 
Your Main Frame. 

Reversibility, compatibility 
and impeccable memory: 
Three features which make 
The Historian one of 
a kind. 

The common denominator for the 
following computers: 
CDC CRAY DEC-VAX 
IBM HARRIS 

7h~ 2listoriat0 
is a trademark of []PL[]OE, miL. 

713/522-5630 
p.o. Box 66649 • Houston, Texas 77006 
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Twenty Years Ago/T en Years Ago 

LOOKING 
BACK 

DREAM BIG DREAMS 
September 1961: Louis Fein asked readers 
to travel with him to the year 1975 and 
consider from that vantage the development 
of an academic discipline called synnoetics. 

Fein's article took the form of a uni­
versity president's address to a group of 
puzzled alumni. What the president wanted 
to explain was how the department of com­
puter-related. sciences had recently been 
transformed into the department of synno­
etics; he had perforce to start with a defini­
tion, which was roughly this: synnoetics is 
the discipline treating of composite sys­
tems-consisting of people, machines, 
plants, animals or automata-the combined 
mental power of which is greater than the 
mental power of the sum of their parts. The 
president described this synergy of ratioci­
nation as a supradiscipline, on the order of 
mathematics, and said that its techniques 
were as applicable in political science as' 
they were in chemistry, linguistics, or any 
other endeavor. Synnoetics course titles in­
cluded "Heuristics" and "Foundations of 
the Science of Models. " 

Computers played a role, but were 
by no means the driving force, in this pros­
pering department. Early on this university 
had, like other institutions, acquired a com­
puter at what seemed like bargain rates. An 
enthusiast from the engineering departinent 
was appointed director of the computing , 
center and soon set about getting faculty 
members to use his facility. He came to 
believe that he was the practitioner of a new 
discipline, appropriately called computer 
sciences, and to maintain that the comput­
ing. center should be the prime mover in 
identifying and recommending computer­
oriented research topics and courses of 
study. Not surprisingly, he developed a 
habit of framing problems in such a way as 
to make them seem solvable by computer. 

The director had his way for awhile, 
and the university even went so far as to 
grant a few advanced degrees in computer 
science. Eventually, though, the faculty 
recognized the folly of allowing so much of 
its research to be shaped by the existence of 
computing equipment, and the department 
of synnoetics was created to give the ma­
chinery a proper context. 

MATURE CONSIDERATION 
September 1, 1971: The question of whether 
the proposed antiballistic missile system 
could work, and if so whether it should be 
built, was receiving wide attention. In Fo­
rum, Boris Beizer had his say. 

Beizer felt it was first of all neces­
sary to stipulate exactly what it meant to say 
that such a system could "work." He pro­
duced the following utilitarian definition: 
An ABM may be said to work if the effect of a 
[nuclear] attack is such that the gross nation­
al product is reduced less than it would have 
been without the ABM, taking into account 
the portion of GNP it took to build the system 
and the probability and cost of an inadver­
tant firing or misfire. 

That said, Beizerproceeded to argue 
that the ABM could indeed be made to work. 
The system would have to face an attack 
designed to overwhelm its 'detection capa­
bilities by means of decoys, electronic 
countermeasures, and independently target­
ed multiple warheads, and those detection 
capabilities would depend on a computer 
system so large that critics were claiming it 
couldn't be built. Beizer said it could, and 

- pointed to the success of the earlier SAGE 

system. An industry in its infancy ,he said, 
had surmounted totally new problems, in­
cluding programming tasks measured in 
thousands of man-hours. 

ABM opponents were also misguided 
in comparing the proposed defense system 
to commercial efforts, Beizer said, reason­
ing that because the money and effort spent 
on military systems was roughly 10 times 
greater than that given the commercial kind , 
the military systems were significantly less 
likely to fail. 

In closing, Beizer pointed out that 
every voice raised to deny the viability of 
the ABM served to undermine its credibility 
and thus to ruin its effectiveness; propo­
nents didn't want the system built so that it 
could be used, but for the sake of convinc­
ing the enemy that it could be used. It was 
therefore impossible to debate the matter on 
purely technical grounds, and readers were 
implored not to offer their assessments 
without "serious, mature consideration of 
the political aspects of the ABM. " 

-Ken Klee 
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We understand most 
people know us for our 
modems. And we're 
proud of the fact. 

We worked very hard to develop our 
leadership position in modem tech­
nology. Our history of modem "firsts" 
reflects well on our people and our 
engineering abilities. 

We were the first with high speed LSI 
modems. The first with high speed mi­
croprocessor modems. The first with 
the 14,400 bps modem. The first with a 
16,000 bps modem designed for com­
puter data. And, most recently, the first 
with an end user 9600 bps modem for 
under S2,600. . 

But today, Paradyne is much more 
than a modem company. '. 

,We're a complete Data Communica­
tions Company' 

Superior modems/ 
network management 

As the leader in using LSI and micro­
processo~ technology in developing 

modems, Paradyne produces a com­
plete family of modems for operation at 
data rates of 1,200 to 16,000 bps. 

Because we were also the first to use 
modems ~o measure line impairments, 
our ANALYSIS Network Management : 
System offers features unique in the 
industry. In complex RJE, teleproc­
essing and distributed networks, 
ANALYSIS constantly monitors the sta­
tus of all modems, telephone lines and 
terminal connections. 

ANALYSIS: Network 
Management System 



RESPONSE: Distributed Data 
Processing System 

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

It's no wonder that ANALYSIS has 
become the standard against which 
other systems are measured I 

IIState of the art" 
distributed 
data processing 

By concentrating on the data com­
munications aspects, Paradyne has de­
veloped high speed systems to simplify 
remote data processing. over a variety 
of communication media. 

Paradyne's PIX system permits the 
computer to do what it does best -
batch processing - by relieving it of 
telecommunications tasks. PIX allows 
remotely located peripherals to appear 
to the host computer as if they were in 
the computer room. 

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

The result? More efficient, cost effec­
tive communicationl 

Paradyne's RESPONSE adds a new 
level of advantage to the benefits of 

Products Engineered for People 

PIXNET by providing the capability 
for on-line, interactive processing 
applications. 

RESPONSE gives IBM users a dis­
tributed data processing capability by 
putting processing power in remote 
locations and utilizing PIXNET for its 
communications functions. 

The result? Again, more efficient and 
cost effective communication! . 

70 
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REVENUES IN MIWONS 

Rapid growth and 
advanced technology 

With annual revenues increasing at a 
rate of over 50%, Para dyne is a leader 
in an industry known for its rapid 
growth. 

We've used advanced technology to 
develop and patent superior· com­
munications products. Products that 
have better features, lower costs, 
and longer lives. Products that 
satisfy today's data communications 
requirements better than available 
alternatives. 

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

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

If you would like to. know more 
about Paradyne's products, write on 
your letterhead or call: 
Paradyne, 8550 Ulmerton Rd., Box 
1347, Largo, FL 33540, (813) 530-
2000- Paradyne Canada Ltd., (416) 
494-0453 • Paradyne (U.K.) Ltd. 
(07535) 56712 - Paradyne G.m.b.H 
(WestGerrnany) (0221 J 491078. 



count structl.lre and fail-,softarchitectureelimi- .,,,,,,,,, .. , ......... , .. 
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 
, . 

'Corporate Offices: 870 West Maude Avenue: Sunnyvale, CA (408) 733-1122; Regional Offices: Piscataway, NJ (201)457-0600; 
,Palatine, IL (312) 397~9190; Atlanta, GA (404) 396-1630; Sunnyvaie,CA (408) 749-0500. Sales Offices in majorU.S. cities. 
In the United Kingdom; Birmingham (021)-477-3846.' , BTl is a registered trademark of BTl Computer Systems 



DPD DIPS INTO 
GSD'S DOMAIN 

DISCOUNTING 
3033S? 

CAD/CAM IN 
NEW JERSEY 

XTEN NOT DEAD 

THE SEVEN­
YEAR ITCH 

LOOK AHEAD 
IBM insiders say there will be a slew of announce­
ments from Big Blue by year-end -- a "big 
machine," a service bureau network, Hydra/VM 
software (August, p. 38), and some new 4300 
machines. But the big news is that not only is 
IBM readying a bigger 4300 engine, but it's also 
looking at a low-end system in the series. One 
problem remains -- GSD is said to be balking 
at the small machine. 

Ever hear o£ quantity discounts on 3033s? Neither 
had IBM, unt~l Bell Labs recently told the sup­
plier it wanted such a deal before it would ink 
the pact for a large 3033 order. Last we heard 
IBM hadn't said yes, but it hadn't said no, for 
that matter. 

Perkin-Elmer, the Oceanport,N.J. 32-bit minicom­
puter maker is close to signing a deal that would 
put it into the CAD/CAM market in a big way. A 
joint venture with Lockheed to market that firm's 
Cadam software is being discussed. It would give 
P-E a good chance of grabbing a large chunk of 
growing distributed CAD/CAM market. Cadam is 
currently licensed to IBM for use on large main­
frames. P-E's system would sell in the $100,000 
range, according- to those in the know. 

The Xerox networking scheme, which was withdrawn 
from public view last year after many dollars 
were invested, is on the block. Nobody's saying 
who the interested parties are, but Xerox is said 
to have lined up some prospective buyers. XTEN 
was to have competed with AT&T's own withdrawn 
network, ACS. 

The firstreta~l computer store, opened back in 
1977 by Dick Heiser, is up for sale. Located in 
Santa Monica, Calif., The Computer Store -- not 
to be confused with the East,Coast chain of the 
same name -- has grown to a $1,500,000 business. 
Its most popular items are systems for word 
processing, business planning(VisiCalc still sells 
machines), file processing and communications. 
The current staff plans to stay on and may even 
hire four additional computer-savvy staffers so 
that the store can stay open for six days a week. 
Heiser says he's selling so he can pursue other 
interests including teaching and "roaming around 
on information networks." His asking price: 
$500,000 plus inventory. 
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INFORMATICS 
MAKES ITS MARK 

NEW CHANNELS 
FOR TERMINALS 

STAY WHERE 
YOU ARE 

RUMORS' AND'RAW' 
RANDOM DATA 
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LOOK AHEAD 
Look for an introduction from Informatics of 
a new software product designed to help IMS/DC 
users develop application programs on-line. The 
new Mark V product is expected late this month 
with a selling price of about $100,000. Menu­
driven, the software carries forward the philoso­
phy of Informatics' highly-successful Mark IV. 
The new product is said to be in field test cur­
rently and,is to be introduced early next year 
to overseas customers. 

While the 3270-type terminal market has been 
Lee Data Corp. 's bread-and-butter, the firm is 
moving into new arenas. With annual revenues 
up to $6,700,000 last year, the firm has set its 
sights on asynchronous terminal markets so it 
can get non-IBM business. Also in the works 
at the two-year-old Minneapolis company are color 
and graphics capabilities for its All-in-One 
line of display units. The secret behind ~ee 
Data's high-quality, high-capacity(up to 66 lines 
of 132 characters each) is the switch from Moto­
rola screens to those made by another Minneapolis 
firm, Moniterm Corp., headed by Ward Johnson, 
former oem sales and field support manager 
at CPT Corp. 

The high costs of relocating personnel to Cali­
fornia from other parts of the country don't 
bother Interactive Systems Corp., the Santa 
Monica software firm. It has hired people in 
Boston, Gaithersburg, Md., San Francisco and 
Austin and let them stay where they are. Each 
programmer is given a block of code to work on 
and develop on his or her own . 

. Dylakor' 'should be 'coming out ,this month wi th a 
DOS version of its Dyl-280 report writer. Pricing 
is understood to be similar to that of the OS ver­
sion:$127 a month .... Burroughs is back in court 
because of its iIi-fated B 3950, but this time 
the suit was filed by rival Sperry Univac. That 
firm charged Burroughs with violating the City of 
Minneapolis' bidding rules in opting for a dif­
ferent system than a 3950 .... 0ur prize for most 
extravagant advertising goes to Tandem Computers 
whose sleek grey Mercedes 450 SLwas seen cruising 
Manhattan's Upper East Side recently. It had 
company logo license plates .... Now that Xerox has 
signed up Hamilton/Avnet to distribute its -820 
personal computer, observers are wondering if IBM 
will cut a similar deal for its new machine. IBM 
already moves its 3101 ASCII terminal through in­
dustrial distributors so 'a personal computer deal 
would be a natural. 



Think what your programmers could do 
. if your users did their own reports. 

Answer/DB, the latest Implementation System from Infonnatics, 
is the new on-line software tool for report generation. It lets non-DP . 
people develop their own report requests at a terminal- in an English 
like language - with as few as four simple statements. 

That means much faster report turnaround, wider smiles from 
non-DP people in your orgaruzation, and greatly increased 
programmer J)roductivity. 

Answer /DBhas made old-fashioned batch reporting systems 
obsolete because it's designed to handle the {>roblems you'll be 
facing in the data base and data communications world. 
Answer/DB operates with your standard as/DOS files and IMS 
data bases. And it offers completely interactive, on-line query' 
entry with syntax checking and editing capabilities for creating 
error-free re~rt requests. 

For more Information on Answer/DB and other information 
retrieval systems, just complete the coupon. Or, call us at 
(213) 887-9121. 

r--------------------------------------------, Informatics Inc., 21050 Vanowen Street, Canoga Park, CA 91304 
Tim Corey, Product Manager 
(213) 887-9121 Telex: 69-8473 

o Send me complete details on Answer/DB. 
Send me complete details on: o Other Infonnatics report writers 

o Inquiry systems 
o Have a salesman call me. 

• 
informatics inc I 

~. 

Name~ ____________ Title: ________ _ 

COmpany'_---.,. __________________ _ 

Address, ____________________ _ 

City, __________ State: ______ Zip, ___ _ 

Telephone:-.:('--_~ _____________ ..,...-__ _ 

Introducing Answer/DB"by Informatics: 
. CIRCLE 13 ON READER CARD The Infonnation Management Company. 

------.- .. __ .-----.. _. __ ._---- _.-----_. __ .. _ .. _-_ .. _-------------
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Local segments. 
II Fast redraw. Refresh dynamics. 
19.2K baud communications. 

When you can't work any harder, 
we'D help you work faster. 

The power you've 
always wanted is right 
before your eyes. 
The new Tektronix 4114 
combines host com­
puter power with 
unprecedented local 
intelligence and 
transmission speed. It 
combines the unequal­
led resolution of the 
19-inch Tektronix stor­
age tube with the capac­
ity to construct, store, 
redisplay and manipu­
late graphic elements 
locally, without trans­
mission from the host. It 
includes 3000 short 
vectors of local refresh 
and new fast redraw 
capability. 

It adds up to a reduc­
tion in the delays, inter­
ruptions and high line 
costs that inhibit creative 
thinking and productive 
results-and a boost 
to the graphics interac­
tivity that inspires them. 

You can stay linked 
to the host without 
being locked into it. 
Command local graphic 
primitives. Create char­
acter sets. Store and re­
trieve picture segments 

locally. Perform local 
translation, rotation and 
scaling. Try alterna­
tives in refresh mode. 
Then communicate 
with the host at speeds 
up to 19.2K baud. 

You can even define 
the size and location of a 
scrollable, refresh dialog 
area-the functional 
equivalent of a second 
alphanumeric display. 

Optional enhanced 
version keeps refreshed 
information in high­
contrast color. A par­
ticularly convenient, 
easy-viewing feature in 
high-density graphics 
environments. 

You can expand 
user RAM memory to 
800K bytes, and add 
optional integrated 
single or dual flexible 
disk mass storage. 
You can consolidate and 
reorganize files, display 
directly from disk, or 
send data from disk to 
plotter while you turn the 
terminal to other tasks. 

Why waste time wait­
ing for what you can see 
right now? A Tektronix 
sales engineer can show 
you the 4114 in action. 

Or call toll-free, 1-800-
547-6711 (in Oregon, 
1-800-452-6773 for 
complete product details 
or OEM quotations. 
Tektronix, Inc. 
Information Display 
Division 
P.O. Box 4828 
Portland, OR 97208 
Tektronix 
International, Inc. 
European Marketing 
Centre 
Postbox 827 
1180 AV Amstelveen 
The Netherlands 

THE GRAPHICS 
STANDARD 

COMMITTED TD EXCELLENCE 
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SEPTEMBER 
Compcon Fall, September 14-17, Washington, D.C. 
The IEEE'S Computer Society has selected "Productivity-An Ur­
gent Priority" as this year's theme. Contact Compcon Fall '81, P.o. 
Box 639, Silver Spring, MD 20901, (301) 589-3386. 

OCTOBER 
ECOMA-9, October 6-9, Copenhagen. 
"Evaluation, Implementation, and Improvement of Contemporary 
Infonnation Processing Systems" is the theme for this year's Ninth 
European Conference on Computer Measurement. Contact Scott 
Yasler, CDP, ECOMA-9 Conference, Scheuchzerstrasse 5, cH-8006 
Zurich, 01-362-1268. 

BIAS 1981, October 6-10, Milan, Italy. 
The International Meeting Exhibition of Automation, Instrumenta­
tion, and Microelectronics is the only one of its kind to take place in 
Europe this year. Contact FAST (Union ofthe Scientific & Technical 
Associations), p. 1 e. MORANDI 2, 20121, Milan, Italy. 

INFO '81, October 12-15, New York City. 
"Increasing the Responsiveness of Information Systems" will be 
the theme of the Information Management Exposition and Confer­
ence. A special section will be devoted to prepackaged and custom­
ized software. Contact Clapp and Poliak, Inc., 245 Park Ave., New 
York, NY 10167, (212) 661-8410. 

WPOE '81, October 13-15, San Jose. 
This is the fourth annual Word Processing and Office/Business 
Equipment Trade Show and Conference featuring equipment, prod­
ucts, and sessions. Contact Cartlidge and Associates, Inc., 491 
Macara Ave., Suite 1014, Sunnyvale, CA 94086, (408) 245-6870. 

Systems '81, October 19-23, Munich. 
Both the conference and exhibition at Systems ' 81 will strongly 
emphasize telecommunications. "Thinking in Systems" is the 
theme. Contact Kallman Associates, 30 Journal Sq., Jersey City, NJ 
07306, (201) 653-3304. 

CAD/CAM Graphics Users Expo, October 27-30, 
Fort Worth, Texas. 
The expo is held in conjunction with Computer Aided Manufactur­
ing-International, Inc.'s 10th annual meeting. The conference will 
focus on various graphics systems' capabilities relative to manufac­
turing users' needs. Contact CAM-I, Suite 1107, 611 Ryan Plaza 
Dr., Arlington, TX 76011, (817) 265-5329. 
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NOVEMBER 
Federal Office Automation Conference, 
November 3-5, Washington. 
The conference program provides coverage of issues. including 
management, applications, technology, equipment, and systems 
and services. Contact Federal Office Institute, P.O. Box E, Way­
land, MA 01778, (617) 358-5119. 

ACM '81, November 8-11, Los Angeles. 
Exhibits, tutorials, workshops, panels, plus a number of special 
events will be part of this year's ACM. Contact ACM '81, P.O. Box 
24059, Village Station, Los Angeles, CA 90024, (213) 536-9735. 

Autofact III, November 9-12, Detroit. 
New technological refinements and management approaches to the 
automatic factory are the major subjects of this year's conference 
and exposition, sponsored by the Computer and Automated Sys­
tems Association of the Society of Manufacturing Engineers. Con­
tact SME Public Relations, One SME Dr., P.O. Box 930, Dearborn, MI 
48128, (313) 271-1500. 

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

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

DECEMBER 
Twelfth International Conference on Computer 
Performance Evaluation, December 1-4, New 
Orleans. 
The conference is sponsored by the Computer Measurement Group, 
and will feature CPE sessions from three viewpoints-technical, 
managerial, and tutorial. Contact Donald Deese, FEDSIM, 6118 
Franconia Rd., Alexandria, VA 22310, (202) 274-8461. 



You can actually see the superior 
print quality when you use C. Itoh's 
new daisy wheel impact printers. 
Besides clear and crisp print char-

I acters, you also get the throughput 
performance you're looking for, at· 
prices never before available to quan­
tity buyers of Daisy Wheel printers. 

C. Itoh's Statwriter offers you a 
print speed of 25 cps while the Star­
writer II operates at 45 cps. Both 
machines incorporate the latest 
LSI technology and utilize an 
easy-to-change industry standard 
96-character wheel. Statwriter 
printers are the perfect choice for 
multilingual and multi-discipline 
applications. 

The two Statwriter models also 
feature self-test capabilities and a . 
programmable VFU. You'll be 
able to print up to 163 columns on 
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multiple copies and you can prdcess 
paper widths to 381 mm (15"). Both 
models are equipped with front panel 
indicator lamps and switches. 

You can put our printers to work 
, the minute they're delivered. They're 
plug-compatible and meet either the 
industry standard parallel interface 
specifications or serial RS 232 C with 
voltage or current mode capacity. 

So if you're looking for perfection 

in printing, let our Statwriters do the 
job. AlI printers are backed by C. Itoh's 
warranty and nationwide setvice 
organization. For more information, 
contact C. Itoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles, CA 
90066; Tel. (213) 306-6700. Chicago 
Office: 240 E. Lake Street, Suite 301~A, 
Addison, IL 60101; Tel. (312) 941-1310. 
New York Office: 666 Third Ave., New 
York, NY 10017; Tel. (212) 682- 0420. 

DaIIas Office: 17060 DaIIas Pkwy, 
No. 108, Dallas, TX 75248; Tel. 
(214) 596-2974. Represented 
in Canada by Canadian General 
Electric. 

~C.ITOH 
ELECTRONICS, INC. 

One World of Quality 



Prime. 
One line of compatible 

sy~tems. A whole spectrum 
of powerful solutions. 

Just a few years ago, advanced technology 
and system compatibility were mutually 
exclusive. But when Prime began making 
computers, technology and compatibility 
became one. 

Big. Better. Best. The Prime 50 Series 
includes the Prime 250-11,550-11,750, and the 
new Prime 850. The Series is so flexible, it can 
handle virtually any application you have. 
And so powerful, it can meet your most 
demanding needs. 

If you're in a start-up mode, the perfect way 
to begin building 'your system is with the 
Prime 250-11. If you need more power, you'll 
find the solution in the Prime 550-11 or the 
Prime 750. And if you're looking for maxi­
mum performance, the Prime 850 is the most 
powerful mini available today. 

You should know too that any 50 Series sys­
tem can be networked with any other. They 

, can also communicate directly with main­
frames. And all Prime systems support a 
broad band of industry-standard languages. 
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The economy of compatibility. The 
Prime 50 Series is designed around a single 
operating system, which makes all systems 
compatible with each other. So you can easily 
and economically move up to a larger sys­
tem, or expand to any number of small, 
remote systems. And you'll have nothing new 
to learn because the same software goes with 
you. . 

A spectrum of solutions. The 50 Series 
was designed to provide a broad spectrum of 
solutions for just about any application you 
might have, including manufacturing, finan­
cial, education, utilities, engineering, energy, 
automated office, you name it. 

Consider Prime first. Today, more than 
ever before, you need the compatibility and 
the spectrum of solutions that only Prime can 
offer. For more information, write to us at 
Prime Park, MS 15-60, Natick, Massachusetts 
01760. In Europe, write Prime Europe, 6 
Lampton Rd., Hounslow, Middlesex, TW3 1]L, 
England. Telephone: 01-570-8555. 

PRIME 
Computer 



LETTERS 

WHO NEEDS HISTORY? War. We should engrave on his or her mind But when we as adults encounter in our own 
Re: "Growing Up Computing" (June, p. that "those who fail to learn from history ·children this same attitude, it is our job to do 
211), the title of the article is very apt. In are doomed to repeat it. " what our parents and teachers did for us 
reading some of the statements attributed to How scary that we could be bringing when we were that age-point out the im-
some of the students, it is very obvious that up a generation of computer geniuses who portance of such subjects as English and 
they are still growing up. I would be the last will intentionally try to avoid studying and history. 
to want to dampen their enthusiasm for the remembering the things which have caused A lack of language skills can be 
computer, and certainly many boys and so much human suffering. They will never costly in the long run--even if your line of 
girls are enthralled by the power of such a study the excitment and the meaning of the work is dp. Every year thousands of dollars 
device. The acknowledgement they get and great positive events such as the discovery and many man-years are spent on a dp proj-
the sophistication they feel is analogous to of electricity, the development of the steam ect, only to have largely everything go 
the feeling a teenager gets behind the wheel engine, the founding of a nation such as down the drain. Why? Because the "wiz-
of a Trans Am. ours, man's first flight, the placing of a man ards". who wrote the software did not have 

I think those of us who are in the on the moon, the first flight of the space enough grasp of the· English language to 
computer industry, as well as other adults shuttle, and even the invention of the com- write a comprehensible set of instructions 
and parents, should take a serious look at puter itself. explaining how their wonderful creation 
what is being said here. It reaffirms all the Certainly no thinking person could could ever be used by those poor souls it was 
more need to make sure that the educational really learn or contribute to this life without supposed to benefit. 
programs of the nation are organized to give a working knowledge of what it has cost us And as for history, the subject deals 
a balance to the curriculum to which young to get here and the mistakes which have with questions much more important than 
people are required to subscribe. been made. those encountered in our mundane 9-to-5 

As one who is technically trained "History has no meaning." Indeed! jobs. Without an understanding of history , 
from a technical school, I have been privi- TERENCE D. HUGHEY there is no understanding of the tremendous 
leged to be in the computer industry for Chairman sacrifices and accomplishments made to get 
almost 20 years. With home computers now Chromatics, Inc. us where we are in 1981. 
available and affordable, I can understand a Tucker, Georgia The saddest part of the entire inter-
student's disdain for history. Much of it is view came in the closing paragraphs. One of 
because of poor and uninspired teaching I want to comment on the opinions your the youngsters foresaw future schooling 
methods. But, the older I get the more I see young panelists expressed concerning the when students will remain at home devoid 
the need to study and understand history. importance of the study of computers vis-a- of any human interaction and will sit in front 

Particularly ill thought out is John vis that of English and history. English, of their crts. Of this image, one youngster 
Pencsak's statement that' 'they need to take they said, "grows increasingly redundant" replied, "That's great. I love that. " 
history out of the schools and put computers and "is boring"; history is so unimportant I don't love that image of the future; 
in instead, because history has no mean- that everyone agreed it should be dropped I don't think it's great at all. In fact, I think 
ing." How sad that a young person with his from our school curriculums. it's one of the most awful visions of the 
apparent intellect could arrive at such a poor I want to go on record as saying I future I can conjure up. 
conclusion. One would think with the logi- don't agree. In fact, why do I even have to Hey kids, machines aren't impor-
cal thought process brought on by comput-· write this letter? If your staffers were inter- tant---peopie are. How can some glorified 
ers and the depth of thinking required that viewing some top-notch data processing tv set be so interesting that it makes you lose 
certainly no one could ever arrive at a con- guru who made such an outlandish state- interest in interacting with real-life people? 
clusion so erroneous. While certainly there ment, I'm sure they would call him on the Come on parents, teachers, DATAMATION; 

are not the rigors in the liberal arts curricu- carpet. Why do these kids get a break? Just of course we all like computers, but let's get 
lum that there are in engineering and techni- because they're kids? things back in their proper perspective. 
cal curriculums, no thinking person could The study of English and history are JERRY SCHULZ 

ever make such a statement. so important to us as civilized beings that to Milwaukee, Wisconsin 
We should remind the young man try to make a comparison of value between 

that people have fought, lives have been these subjects and the study of computers It may be true that "boys still tend to take 
taken and sacrificed, and blood spilled over just makes no sense. I don't want to give the more science courses than girls, " but I find 
the events of history--events such as the impression that these kids are "bad" be- that a poor excuse for the fact that D AT AMA-

Holocaust, the Inquisition, the misguided cause they feel as they do; they are no differ- TION could not manage to discover a single 
Crusades, World War II, and the Vietnam ent than most members of their generation. female student interested in computers. Per-

SEPTEMBER 1981 21 



LETTERS 
haps the article should have been entitled 
"Growing Up Male-And Computing. " 

Perhaps the real problem is that your 
staff has begun to believe all of the adver­
tisements in your magazine which depict the 
female in data processing as a typist or an 
operator of tape drives. 

ALICE J. SZIEDE 

Computer Specialist 
U.S. Geological Survey 

. Reston, Virginia 

UNJUSTIFIED SLUR 
Re: "Evaluating Database Languages" 
(May, p. 116), although Stamen and Cos­
tello did a fine job of introducing some 
general ideas in their article, they didn't go 
into enough depth to help the average read­
er. Also they cast an unjustified slur on the 
hierarchical data model: "Systems based on 
single file or hierarchical data models . . .. 
are not powerful enough to represent the 
interrelationships of data required by many 
business applications. " 

This must come as a shock to' the 
thousands of IMS and System 2000 users, 
who are representing every imaginable in­
terrelationship of data with hierarchical sys­
tems. Furthermore, Stamen and Costello 
have glossed over an important point: a pro­
cedural language operates on a data model 
which is little more than a restricted view of 
the actual physical data as organized on 
mass storage, while a nonprocedural lan-

-guage deals with a logical, external view of 
the data which is not closely dependent on 
the "underlying data model ofthe database 
management system." 

To bring all this down to earth, IBM 

,provides a relational language (SQL) for its 
hierarchical DBMS, and Intel has both a natu­
rallanguage (SCF) and a nonprocedural lan­
guage (QUEX) for System 2000. What is a' 
hierarchical data model to a procedural lan­
guage in both of these cases has been sub­
merged beneath an external personality. 
The hierarchical data model is still there, 
but only if the user wants to worry about it; 
he can just as well devote himself to the 
nonprocedural interfaces. 

Thus the tried-and-true hierarchical 
data model, which tends to be cheaper to 
update than complex networks, can be used 
by the DBMS to manage its internal data, 
while the user's view is maintained sepa­
rately and tends to change dynamically ac­
cording to his external activities. IBM, Intel, 
and others are working on truly relational 
systems, but performance and other prob­
lems have limited the success of the rela­
tional modeling approaches praised by Sta­
men and Costello. 

JIM CRAIG 

Manager, OS DBMS Development 
Intel Corp. 

Austin, Texas 

NOWHERE REVISITED 
Re: Readout (June, p. 31), surely you jest. 
If not, when you packed your long teeth and 
black tie ·for the Pioneer Day dinner, you 
packed your reasoning ability as well. 

Neither inductive nor deductive, the 
very best that can be said for your June 
editorial is that it is "seductive "-an easy 
association of ideas put together just to meet 
a deadline. If the NCC and this year's Top 
100 both indicate the healthy growth of the 

"Actually, i'd settle for a man who's never been indicted." 
@ DATAMATION 
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data processing industry, an equally valid 
alternative to your conclusion is that the 
health is a result of the IBM antitrust trial. 
This being the case, one could properly call 
for a continuation of this very meaningful 
and useful stimulus to the dp industry. It is 
far from "obvious" that IBM'S competitive 
efforts have not throttled the U.S. computer 
industry. Some rational persons go so far as 
to insist that's what the trial is about. 

"Square-eyed" is one thing, but 
"square-toothed' '? 

JACK LEWIS HIGH, JR. 

McLean, Virginia 

The fundamental purpose of the IBM anti­
trust trial is to continue to sober the drunk 
from Armonk. Like an unreformed alcohol­
ic, IBM, if allowed to continue as currently 
structured, will surely revert to its old ways 
to the damage of every citizen. The control 
of information is too precious, too far reach­
ing to leave in the hands of one who has 
abused its position. 

LAURANCE J. OCHS, Atty. 
Washington, D.C. 

In your editorial, you asked: "Who would 
have dreamed in 1969 that something called 
a 'personal computer' would invade the ex­
hibit floor [ofthe NCC] a dozen years later?" 
Maybe the California Continuing Education 
of the Bar is who. Several of us put on a 
program for California lawyers in March 
1970 entitled' 'How to Try a Plaintiff's An­
titrust Case." The material we used was 
dreamed up in 1969. The program was a 
panel discussion among a group of lawyers 
evaluating a prospective treble damage case 
in a then-fictitious industry for which we 
could, of course, create an appropriate mar­
ket structure of manufacturers, product 
lines, market shares, and business practices 
to illustrate our point. 

That "fictitious" industry manufac­
tured small computers for home, office, and 
kitchen use. One of the companies in that 
industry offered its kitchenII1odelcoriipllter­
in a choice of "decorator colors," a touch 
we haven't yet seen in real life, as far as I 
know. But otherwise, the structure of the 
market as we hypothesized it in 1969 isn't 
far from the reality that we see around us 
today. 

MATTHEW P. MITCHELL 

Feldman, Waldman & Kline, Attys. 
San Francisco, California 

THE MONKEY'S BACK 
Re: "The Monkey On Management1s 
Back" (Readers' Forum, June, p. 253), Mr. 
Sitner's item makes an excellent point. I've 
been in dpbetter than 12 years and have 
spent too much time trying to get program­
mers to use such things as numbered para­
graph names and plain English data names. 
Getting them to include well written, accu­
rate, and concise sentences to document 
their code~I've long given up on. 
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Po 'Sharp Associates, the 
ltemational APL specialists, 
resent CIA Working Introduction 
t APL," the comprehensive 
ltroductory APL course. Designed 
y the inventor of APL language, 
ennetli E.lverson of the SHARP 
PL Development Group. 

s'more' and more organizations' 
epend oriAPt time-sharing 
ervices and software, I.P. Sharp 
.ow introduces an innovative 
r~ package to keee pace with 
. grOWIng need for qualified APL . 
,rogrammers, users and managers. 
,~ Working Introduction to APl!' 

Irovides rapid on-site training' on 
nyAPL system. And includes 
:xactly the same course of 
tlstructionandtraining materials 
.ffered at I.P.· Sharp training centers. 

No prior computer experience. 
s necessarY.' . 
;Oor Programmers 
itudents who want to become APL 
)rogr~er~. Will recei~e.the 
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s~ 
Language 
necessary foUndation for. further 
growth.' Emphasis is placed on 
learning .how. to learn .. 
For Users 
Planners, actuaries, analysts, 
engineers, economists-users.of APL· . 
applications-will learn to translate 
known procedures into APLand 
make intelligent use of APL systems. 

For Managers 
Managers of programmers inAPL 
applications will get direct 
experience in a language which 
differs substantially from 
conventional languages. 

Rapid On-site Training. 
"A Working Introduction to APL," . 
available oriJy through I.P. Sharp 
Associates, is ready for your ·on·site 
training requirements now .. Your 
people. can be. as effectively. trained 
as they would' at any I.P.Sharp '.' .. 
training center. And' they can be 
offand running in.onlytbree 
working days! . . .. 

Want to know more? 
Find out how your company can 
''speak the language." Call (716) 
546-7270 in Rochester, or co~plete . 
the coupon and mail immediately. 

:I.P.SharpAssociates···'·· 

"yesi~yoig~niz~tioriCO~ld .' ...•.••.•• : . ..•••• ..•...•.. .......' 
f ... ci .Myc?mpany 'pres~n'tIY ·h~~.Affin.JK)~~;{' 
1 .. 0 We.use'outsiae time-sharing for APL.· .. , ···O·;~PLon.~itetraini~gp;b~~am~y 
I' 0 We don't presently have access toan DlntrOdllctoryandadvancedAPLclasses;af':: 
I APL system. Sharptralning centers. .' ., . 
I 
I------------------~--------------------~--~--~~;· 
I 
I=TIT=L=E--------~-------------=DE=n=.--~------~--~~~~ 
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LETTERS 
The problem is not restricted to dp. 

It's a common problem throughout the busi­
ness community. People who can't read, 
can't write. 

As someone who has tried ideas 
very similar to Mr. Sitner's for many years, 
I would agree with his' views on libraries and 
disagree with those on making ". . . all 
programmers (no matter their capabilities) 
write source coding which is clearly under­
standable, self-documented, and standard­
ized." For, part of those "capabilities" Mr. 
Sitner feels are "no matter" include a good 
command of the English language. Without 

this, no one can write (or read) good docu­
mentation-in programs or outside them. 

NEIL LETfSOME 

Data Processing Manager 
Rainfare Inc. 

Racine, Wisconsin 

. THE SATURATED MARKET 
Re: People (May, p. 175), Dr. Atchison 
talks about the influx of students to under­
graduate computer science programs and 
suggests the possibility of a future satura­
tion of the job market. 

This situation reminds me in some 

<". :: .. : _." .: •.• :: ..... : .. : ........ : ......... : .... : .... : ..•.... : ....... : .•... : ..•..•... : •.....•.......... :: ... : .•..... : .... ' ••. :.' .....•. : ...•..•... :': ... : .. : ..•.•................. : .... : .....•.. : .•. :::.:.: ... i ..•.. : ....•... : ....• ': ... : ...•... : ... :.: .•........ : ..•...... : .............••....• ::: ....•. : ...•..... ::.: ....... : ... : ...... :: ... : ....• :.: .•. ' ....... :: .. '.:: .. :.: .... : .•....••......•.... : .. ': ... ~:.: .. : ..•....•....... : ....... ~: ...•....•......... : .....•..•.. , .......• : ..••. : ..........•......................•...•..............•.......•.•.. : .................• : ...........•......... : ...•.•........ : ................. : ..•. :.:: ..•.... : ..... : .. ': ..... : .... : .•.... :.': ... : 

M9~JI1~IlCIiQi~zers! 

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 
IC 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. 

•®r;~~r14~rirl~Wl~c~or'plor'at'iotfn ® 

35 Brentwood Avenue· P.O. Box 781' Fairfield, Connecticut 06430 
(203) 384-,1344· Telex: 96-4348 

See us at SIGGRAPH'BO in Seattle, July 15-171980. Sponsored by acm, The Association for Computing Machinery. 

CIRCLE 18 ON READER CARD 
24 DATAMATION 

respects of the situation in physics 20 years 
ago. When I finished high school, physics 
was a glamour course and attracted many 
students, as did related areas of the sciences 
and engineering. Few people at that time 
foresaw any end to the demand for physi­
cists. In fact, if the exponential growth 
models then being used to fonn projections 
actually had been followed literally, today 
at least half the population of this country 
would be solid state physicists. 

Obviously, the job market became 
saturated. When I received my PhD (after 
nine years of study), instead of the expected 
choice of job openings, I had to write hun­
,dreds of letters to tum up even a few inter­
views. No one had prepared me for this tum 
of events. No one had suggested I might be 
more employable if I added computer pro­
gramming to my repertoire of skills. Never­
theless, I was lucky. I never had to drive a 
taxi for a living. I was able, after much 
discouragement, to work into an academic 
position in a related field. 

I think there are two lessons here 
that may be applied to tomorrow's computer 
science programs. First, saturation of job 
market is inevitable. Second, this need not 
be devastating to the individual job seeker. 

The highly commercial nature of the 
computer does give it an advantage over the 
physics of twenty years ago. There are al­
ready many ongoing surveys of Jobs, sala­
ries, etc. These should make it easier to spot 
trends. However, it is all too easy to expect 
tomorrow to be like today. In order to alert 
aspiring computer students of impending 
changes in the field, wise men and women 
will have to be sensitive to these possibili­
ties. 

Anticipation of difficulty should 
help soften the blow for the graduate enter­
ing a saturated job market. At best, it will 
allow him or her to alter academic choices in 
time to improve chances of obtaining a job. 
Computer science education, like physics, 
does provide skills that are useful in many 
different'endeavors. Taking' advantage'of­
this by including a broadly based, liberal 
component in the computer science curricu­
lum should help the student who must look 
for work beyond the traditional boundary of 
, 'computer science." 

KENNETH H. DOUGLASS, phD 
Assistant Professor 

Division of Nuclear Medicine 
The Johns Hopkins Medical Institutions 

Baltimore, Maryland 

While the problems cited by Atchison are 
quite real, the robust state of the computer 
science field certainly gives academic insti­
tutions the power to deal effectively with 
these problems. I would like to offer the 
following suggestions: 

1. Academic salaries can be in­
creased by increasing faculty productivity. 
If computer sciences can develop computer­
aided construction techniques for all levels 



The Numonics DigiTablet 
Tailored to Thine Own Needs, 

not thy Neighbor's. 
1. Customized individual-purpose digitizer/ 

tablets programmable for the OEM user. 
2. Minimum-component package adapts 

economically to any system with a single 
connection. 

3. High resolution - 1000 lines to the inch. 
High accuracy - 0.005" 

4. I nterfacing included in modest price of units. 
5. 16-button free cursor with absolute origin. 
6. Working surfaces from 11" x 11" to 

42" x 60". 
7. Down-loading of parameters. 

8. Capabilities such as axis rotation, area/length, 
co-ordinate data thinning, menu control & 
automatic metric/English scale selection 
located in the digitizer hardware. 

9. Not affected by drafting templates, pencil 
or conductive ink. 

10. From Numonics ... 
the digitizer people 
with 13 years 
experience and 
a world-wide base 
of satisfied users. 

o NUMONICS 
418 Pierce Street, Lansdale, PA 19446 • 215-362-2766 
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of education, they can certainly adapt it to 
their own teaching requirements. 

2. Computer science should have a 
much greater reliance on laboratory instruc­
tion. Now that fairly complete microcom­
puter systems can be purchased for less than 
$2,000, many schools are requiring that all 
computer science students get one. This 
allows the instructor a medium far beyond 
the limitations of a lecture room or textbook 
and also solves the problem of inadequate or 
overcrowded laboratories. 

3. The curriculum must emphasize 
courses that 'encourage the student to be 
innovative. 

4. There is nothing wrong with stu­
dents forsaking or postponing graduate 
study in favor of well-paying jobs. The 
violent swings in job opportunities for tech­
nical specialties which we have seen during 
the past 20 years certainly should encourage 
them to' "make hay while the sun shines. " 
The appropriate response from the aca-" 
demic institutions should be varying de­
grees of combined work-study programs. 
The incredible proliferation of hardware 
and software courses for practicing profes­
sionals strongly attests to a need that the 
academic community is not filling. The 
concept of "lifetime" education has been 

ORTTM 
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Richard Gostanian 
Logica Inc. 
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New York, NY 10017 
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talked about for years. It is time that com­
puter science put it into practice. 

PETER GOTILIEB 

Dames & Moore, Los Angeles, California 

RESEARCH HOUSE WRONGED 
Data Decisions was not credited for the 
charts entitled "Business Applications 
Software Outline" which preceded the 
company1s survey of financial applications 
vendors and packages in our August issue. 
We regret the error. Both the charts and the 
survey were based on reports in Data Deci­
sions' Computer Systems, a looseleaf refer­
ence service available on a trial review basis 
from Data Decisions, 20 Brace Rd., Cherry 
Hill, NJ 08034, (609) 429-7100.-Ed. 

REVIEWER REBUKED 
Re: Source Data (May, p. 197), I was dis­
turbed to read the review of my book by 
Sally Williams-Haik. Her attack includes a 
condemnation of the "mediocre quality of . 
the layout" for "Carol Wald's delightful 
collages" which illustrate my book. It's 
hard to understand this complaint since each 
piece is given a full unobscured page facing 
the title page of each chapter. 

Ms. Williams-Haik incorrectly has 
me teaching at Stony Brook. Consulting the 
title page would have made it clear that I am 
at the University of Maryland. 

Her insulting comments about the 
dp professionals who might read this book 
are uncalled for. She doubts that program­
mers would have passion for their work, an 
understanding of the term "psycholinguis­
tics," and a background in statistics. 

She also fails to notice that the uni­
fying force and the purpose of my book is to 
emphasize the human factors issues in pro­
gramming, database usage, and interactive 
systems design. Her inability to understand 
how software metrics relates to evaluating 
human performance in programming is so 
shocking I must wonder if she is a compe­
tent critic of this book. 

. SoftWare -PSychology was the fea­
tured selection by both computer science 
book clubs and is in its third printing in less 
than a year. It seems that the professional dp 
community has more capabilities and intel­
ligence than this reviewer perceives. 

BEN SCHNEIDERMAN 

Associate Professor 
University of MarylaIid, College Park, Md. 

GLARE DE LUME 
Re: "Europe's Human Approach" (May, 
p. 38), I was amazed that no mention was 
made of a basic and pervasive design flaw 
that I have seen in all VDT: the arrangment of 
the keyboard characters. The QWERTYar­
rangement commonly seen was, as is well 
known, designed (by trial and error) to slow 
the key-operator down-a hangover from 
Christopher Scholes's typewriter. A mark­
edly improved arrangement was established. 
in the '30s by the ergonomic scientist Dvo-



Hardware flu 
and how to 
prevent it. ~~~~~\~ 

You·ve seen the symptoms: 
Chills. Fever. Internal upset. 
Foggy memory. 

It's bound to happen when 
your computer must work in 
a fluctuating, less-than-ideal 
climate. 

That's why you need the con­
sistency of EDPAC process cool­
ing, the ounce of prevention that 
helps avoid downtime (and saves 
energy, too). 

EDPAC helps prevent costly 
computer sick days three ways: 

First, EDPAC's modular 
systems cool your equipment 
evenly-unlike other systems, 
which can make some areas too 
cold, and others too hot. 

Second, EDPAC systems 
control humidity with non-electric 
evaporative humidifiers that 
can't oversaturate the air. And 
with an air bypass system which 
keeps the crucial underfloor 
humidity at a very comfortable 
80%, to preserve your gold and 
silver connectors. 

Third, EDPAC systems give 
you an accurate LED readout of 
the temperature and humidity in 
your computer room, with the 
exclusive Dynamonitor II. The 
Dynamonitor II is actually a small 
computer, complete with memory, 
which alerts you immediately 
should anything go wrong. It also 
helps save energy by controlling 
key cooling functions. 

And if the cooling system itself 
is feeling under the weather, the 
Dynamonitor II lets you know­
audibly and visually-exactly 
where it hurts. Before the bug 
spreads to your computer room. 

In addition, the optional 
Datalogger documents all of the 
above, giving you hard-copy 
printouts, and eliminating the 
need for expensive recorders. 

Now, while you might expect 
protection this good to cost more, 
EDPAC systems have so many 
energy saving features that they 
can actually pay for themselves in 
just a few years. 

Why risk your computer's 
health on a cooling system that's 
second best? EDPAC gives you 
exactly what your hardware 
needs, while saving precious 
energy dollars at the same time. 

Find out more. Write today for 
our free brochure on how to keep 
your computer healthy and 
productive, the EDPAC way. 
AC Manufacturing Company, 
Cherry Hill, NJ 08034. 
Phone: (609) 428-9800. 

® 
·EDPAC 

The computer's environmental 
protection authority. 
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rak, but has been almost totally ignored. What's wrong with the right picture: -

Changing the keyboard arrangement 
can readily be accomplished at low cost. It 
is not at all difficult (as has been shown by 
experiments in Oregon and other places) to 
retrain operators to use the easier, faster, 
and less error-prone design. Any article on 
ergonomic features of terminals should not 
overlook the basic and central design ele­
ment of the keyboard arrangement. 

I. No writing/work surface to 
speak of, 

2. Operator faces wall (the wrong 
picture was a better orientation), 

3. Overkill on -ambient light (four 
overhead source luminaires, four indirect 
lights, desk light-come on!), 

MICHAEL W. HAM 

Director, The National Registry 
The American College Testing Program 

Iowa City, Iowa 

4. Workstation is totally isolated 
(I'm sure this operator has working inter­
faces) ... in this category the absence of a 
phone totally isolates the operator! 

Finally, it's not possible to layout a 
workstation without knowledge of precisely 

Get your Green 
Book now-free. 

28 valuable dis­
count coupons 
worth $11,000 to­
ward the purchase, -
lease or ren tal of 
terminals, printers, 
modems and more. 

Without it yOUl." 
next data products 
acquisition could 
cost you more than 
it should. Lots more. 

USIR can provide 
you with any data 

product you need. 
Or any combination 
of products as a 
package. Even com­
peting lines. With 
service nobody can 
beat. And now the 
Green Book saves 
you thousands of 
dollars! 

You get it all from 
U SIR: top brands, 
nationwide service, 
guaranteed' delivery, 
flexible financing. 
Including our new 

Extended Term 
Rental program 
that combines the 
convenience of rent­
ing with the lower 
rates of leasing. 

Send the coupon 
today and get the 
best possible deal 
on data products. 
FromUSIR. 
United States 
Instrument Rentals, Inc. 

t}) 
A US ~easlng Company 

Save up to 
$II,DOO 

this year on 
........ data.products. 

Don't bu~ rent or lease any 
data products without 
the USIR Green Book. 

r-----~;::~.,,;.:···· O.K. USIR, send me I your free Green Book, with 
$11,000 worth of discount coupons. 
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I Company 

I Phone 
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what goes on there; i.e., there are no good, 
bad, ugly layouts per se-this "right" pic­
ture is an ideal layout for a Mafia word 
processing operation (if the operator has a 
bulletproof vest on backwards). 

JOHN DINAN 

Topsfield, Massachusetts 

My company is just now introducing a 
glare-attenuating fabric shield developed 
about 13 months ago in Sweden and used 
extremely successfully on many VDTS 

throughout Scandinavia and the rest of Eu­
rope. The effect is to increase contrast and 
clarity of characters coming through the 
shield from the tube while blocking reflec­
tions from incident light passing in the re­
verse direction. The technique works, and 
users report perceived reduction in many of 
the detrimental effects of VDT usage pointed 
out in the article. 

EVELYN T. SHAW 

Vice President 
Screen Data Corporation 

Kinnelon, New Jersey 

MONEY TALKS ••• 
Re: Editor's Readout (May, p. 33), I cer­
tainly agree with the basic theme-that peo­
ple skills are crucial to management ad­
vancement. The thought could be expand­
ed, however, as described by this aphorism: 

"Men who manage men 
Manage men who manage things, 
But men who manage money, 
Manage all." 

That is consistent, of course, with the fam­
ous "Golden Rule": 

"He who has the gold makes the 
rule." 
After some 30 years as an informa­

tion systems manager in user organizations 
and with hardware and software vendors, I 
have now spent a year as finance manager; it 
has been an interesting and worthwhile edu-

_ cation. 
JOSEPH L. PODOLSKY 

Division Controller­
Hewlett-Packard Co. 

Microwave Semiconductor Div. 
San Jose, California 

I wish to add three salient questions to your 
observations a technical person should con­
sider in selecting a career direction. 

1. Am I the type of person who can 
find fulfillment vicariously through the suc­
cess of others? 

2. Having once given up the techni­
cal ranks, will I be satisfied with the lack of 
personal mobility in the job market? The 
higher one climbs the management ladder, 
the fewer opportunities that exist outside the 
existing company. 

3. Can I accept the reality that, to 
succeed in management, I will no longer be 
the acknowledged senior technician I once 
was? 



So does the new ms HAWK 4020. 

Polling • Bert • Modem Test • 
Terminal Test • Data Monitor and 
Trap • Breakout Panel 

Whether you're out to diagnose 
big troubles or small ones, this test 
set can perform like magic. It gives 
you the best features of virtually 

every data communications test set 
made - all in one portable set that 
weighs just 121bs. 

The 4020 drastically reduces the 
amount of equipment a field 
serviceman has to carry. It's flexible, 
easy to use. And it handles a wide 
variety of codes and protocols. 

The Hawk 4020 - the most 
advanced state of the art in trouble 
shooting. 

There's a touch of magic in our test sets. 

1101 10 INTERNATIONAL DATA 
SCIENCES, INC. 

7 Wellington Road, Lincoln, RI 02865 
Tel. 401-333-6200 TWX 710-384-1911 

CIRCLE 22 ON READER CARD 



To deliverYHS versatility, it takes 2-track 'audio, 
2-hour memory, variable speed,and programmable search. 
Panasonic has what it takes,and more. 

Since their introduction, 
the Omnivision IITM VHSTM 
NV-8200 cassette recorder 
and the NV-8170 player 
have shown such versatility 
that they are being used in 
a wider variety of applica­
tions than even we expected. 
But then with so many 
features and options, there's 
almost no limit to what 
they can do. 

Variable speed, 
still frame. 

Schools, chain stores, 
medical schools, hospitals 
and other professionals are 
using the variable-speed 
featu,re for a variety of in­
structional demonstrations, 

from intricate assembly 
procedures to complex lab 
techniques. With speeds 
ranging from one-fifth to 
twice normal, action can 
be screened as fast as it 
takes to comprehend it. For 
extra-close analysis, you 
can proceed one frame 
at a time, and you still get 
a sharp, clear picture with 
Panasonic still-frame 
compensation. 

2-track audio. 

When it comes to bi­
lingual communications, 
Panasonic speaks your lan­
guage, whatever language 
it is. With 2-track audio, 
companies can make train-

ing tapes and sales pre­
sent~tions in two different 
languages on one cassette. 
For educational purposes, 
you can put questions on 
one track and the answers 
on the other. 

ture and sound quality than 
with film-loop systems. 

Programmable search. 

With the Panasonic 
NV-A850 Programmable 
Auto-Search Controller, 
virtually any segment on a 

2-hour memory. cassette can be retrieved 
With this Omnivision II at the touch of a button. Its 

system, you can stack memory can store up to 64 
up to 2 hours of "how to" separate tape locations on 
material, interviews or a single cassette. You can 
research on a [.::2c,i:"r.~.!'"~-''T:l~' 
single cassette. ("~:~''"7' 
With unattended l.",~~",;~:,-

auto-repeat, you I".",' .. ',.',,·,·.' ... ', ..• ·.".,· ... ,. can play the". 
same cassette ';r 
over and over:; 
with better pic-,,'~c 



even pre-program it to au­
tomatically play back up to 
15 segments in any order. 
The NV-A850 features LED 
readouts in hours, minutes, 
and seconds, as well as 
fast forward, rewind, pause, 
stop, and frame advance. 

Fast %" editing 
flexibility. 

To help you edit material 
exactly the way you want to 
present it, the Panasonic 
NV-A960 Editing Controller 
(optional) interfaces di­
rectly with the NV-8200 or 
NV-8170 so you can per­
form %" to %" assemblies. 
Or perform %" to 3/4" edits. 
Accurately. And fast. 

Performance and 
reliability. 

The NV-8200 and 
NV-8170 are designed to 
stand up to rigorous use 
with critical components 
mounted on a rugged an­
nealed aluminum die-cast 
chassis. ,And for low jitter 
and excellent picture sta­
bility, both decks feature 
a direct-drive video head 
cylinder and capstan servo. 
Both decks also have tough 
crystal-oriented HPFTM 
video heads. The results: 
A signal-to-noise ratio of 
45 dB, horizontal resolution 
of 300 lines black and 
white and 240 lines color, 

and high-quality pictures 
even under continual use. 

Both decks are solenoid 
operated. And, with the 
NV-A810 Remote Controller 
(optional), all machine 
functions can be operated 
from the palm of your hand. 

Worldwide applications. 

For multi-national com­
panies, theNV-8170E (not 
shown) is a natural be­
cause it can play tapes 
recorded in either PAL or 
NTSC formats. How does it 
do it? With its PAL or modi­
fied NTSC video output, 
DC motors and multi-voltage 
capability. 

Perhaps the best part of 

these Omnivision II decks 
is what they are part of: A 
total video communica­
tions system. Including 
portable and studio cam­
eras, monitors, recorders 
and a wide choice of 
accessories. It takes a lot 
to deliver versatility. And 
any way you look at it, 
Panasonic has what 
it takes. 
- For more information on 

the full line of Panasonic 
equipment, write Panasonic, 
Video Systems Division, 
Secaucus, NJ 07094. 

Panasonic® 
VIDEO SYSTEMS DIVISION 
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It's a word that best sum­
marizes the benefits of the 
Memorex 2078 Display 
Station. Important 
benefits for users of some 
of today's most popular 
CPUs, including the IBM 
43XX. And of today's 
most advanced 
communications protocols, like SNA/SDLC. 
The 2078 Is Easier To Work With. 
People who are more comfortable are more pro­
ductive. That's why there are more ~~people" fea­
tures designed into the 2078. A non-glare screen 
and key tops. Non-reflective moldings. Recessed 
display. And a monitor that tilts 300 up and 150 
down. There are also more operational features. 
Like a line and column indicator An alternate 
cursor An ope~ator information line. And key­
board click and non-click mode. 

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

The 2078 Is EasierTo Move Around. 
Space is always at a premium, be it on a desktop or 
an entire office work area. Which is why Memorex 
made the 2078 both compact and versatile. The 
whole package measures just 17" wide by 19" high· 
by 24" deep. And it weighs a mere 55 pounds. A 
detachable keyboard and a removable monitor 

ME 

that can be conveniently 
placed on a shelf, further 
increases workspace 
efficiency. 
The 2078 Is Easier To Get 
The Way You Want It. 
It can be ordered with 
your choice of five screen 
capacities, from 960 to 

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

----easier-t:oappr<:i:iai:e~the biggest riiighfbe delivery. 
Because 2078s are available in quantity, immediately. 

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

REX 
expression of exc~llence. 
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LETTERS 
Two additional points of view to 

consider: 
1. One of the most significant reali­

ties is that machines are but a tool to be 
applied in the delivery of the true MIS prod­
uct-service. Regardless of how extraordi­
narily technical a person is, that skill is of 
limited value to a company if the individual 
is lacking in the ability to exercise good 
communication skills and deal comfortably 
with people. 

2. The MIS industry has only itself to 
blame for lack of success in being elevated 
within the corporate structure. 

For a product or service to become 
of perceived value, it must be sold to the 
ultimate user based on its inherent produc­
tive worth. 

Much of the time, the MIS profes­
sionals are so enthralled with the bits and 
bytes that the real purpose and proof of 
value are lost. MIS people must become suf­
ficiently prepared to deal at all levels of a 
company structure and not shrink from the 
responsibility of providing measurable re­
sults. Virtually all other professional disci­
plines within an organization can be mea­
sured by units produced, contracts signed, 
accounts receivable collected, new markets 
opened, new generations of future products 
created, and so forth. All directly contribute 
to the company's bottom line. 

Each of us within the MIS arena is 
obligated to identify and produce means 
which permit objective measurement and 
clearly demonstrate MIS' contributions in 
real terms to the company's welfare. It is 
incumbent upon the MIS professional, tech­
nical and administrative, to become inte­
grated into a company's business processes 
as a business manager, not as a leader of 
technicians. 

In today's world, MIS is no longer 
the extension of the accountant's realm. 
With the advent of CAD/CAM, office automa­
tion, telecommunications, and sophisticat­
ed integrated business applications, the MIS 
professional's responsibilities expand to af­
fect nearly every aspect of the modem busi­
ness environment. 

AT LAST 

D.D. DARWIN 
Director, Information Systems, 

Rockwell International 
Defense Electronics Operations 

Anaheim, California 

Re: "Salary Survey" (April, p. 98), Last 
year I wrote to express my disappointment 
and concern over the survey not having in­
cluded enough trainers. I see that this year 
the position has been included and I hope 
that this will at least get installations think­
ing about having their own training coordi­
nators. 

HARVEY KARLIN 
Training Coordinator', 

Computer Systems Division 
First Pennsylvania Bank 

Philadelphia, Pennsylvania 

CONTINUING DOCUMENTATION 
Re: "Death, Taxes, and Dp Documenta­
tion" (February, p. 73), let us hope that 
Lindsay Wilson's intelligent and ironic arti­
cle has penetrated the minds and hearts of at 
least a few of us who work in the dp field' 
with §ome creative intents. 

brought into being is something still far 
away from the. average weltanschauung of 
the international dp community. 

Too many dp managers keep on 
thinking that a healthy documentation is a 
threat to their own health and consequently 
prefer to do without for as long as they can. 
This sounds very popular and sort of "play­
ing to the gallery," because most people at 

I hope DATAMATION will soon be 
devoting a whole issue to the documentation 
tragicomedy, a genre much loved wherever 
in the world dp somehow happens. The pos­
sibility that dp itself may be one of the 
objects investigated and processed within 
the computerized information system it 

. dp departments simply hate documeritation 
and are prone to make friends with whoever 
thinks this way. 

The typical dp worker, from senior 
analyst to junior programmer, superstitious-

Bring it all together 

With our new TC-S Terminal Concentrator 
The advanced, easy to use statistical mUltiplexer for up to 

16 asynchronous terminals, over a single telephone line 

• STATISTICAL MULTIPLEXING • EXCELLENT SAVINGS 
Efficiencies to 400 % 

• COMPLETELY TRANSPARENT 
No hardware or software changes 

• ENHANCED STANDARD FEATURES 
Fully supports dial-up modems, Break, 
Autobaud, ECHOPLEX, and auto-restart 

• EXCEPTIONAL FLEXIBILITY 
Configure each port separately to ANY 
popular baud rate, character format, 
flow control, etc.- while other ports are 
active! 

• PROVEN RELIABILITY 
TC-5s are in use world-wide 

The cost-effective solution to your 
communications needs 

• ELIMINATES ERRORS 
Fully automatic error correction 

• COMPREHENSIVE DIAGNOSTICS 
Automatic self-tests, modem loop-back, 
and built-in error cou'nters 

• FAST, FRIENDLY PROGRAMVIING 
Program all parameters from either 
unit, using only the English display 
and three front-panel buttons-ALL 
in just seconds !. 

• BUILT-INSYSTEMMONITORS 
Real-time signal and data displays 

For further information and the sales office for your area 
Call toll-free(800)23S-6938 or in Calif. (805) 964-9852 
See us at TeA booth # 183 

Com Design 
Com Design, Inc. 
751 South Kellogg Avenue 
Goleta, California 93117 
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· Sorbus services 
Portland, Portland, 
Portland, Portland . 

and R rtland. 
That's Texas, Connecticut, Indiana, 

Michigan, and of course, Oregon. 
We've built our reputation by providing 

prompt, first-class computer service to ' 
clients wherever they may be - across the hall 
or across the country. 

The readers of Datamation and Data 
Communications magazines must appreciate 
that kind of attention, fur in every brand 
preference survey conducted since 1974, 
they've selected MAl's Sorbus Service 
Division as the number one service company 
- the third party service company they'd 
most prefer to do business with..~ 

That same good feeling carries over to 
the OEM market, where Sorbus is the service 
arm fur over 50 manufacturers. Why? 

i.. 1. ~ Sorb~s • 
",,~, ServIce 
Sorbus Service Division of MAl 
50. E. Swedesford Road 
Frazer, PA 19355 215-296-6000 

Because Sorbus takes full responsibility fur 
maintaining their har~e. 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 £lct, we service more IBM 

systems than anybody else - except fur 
IBM 'themselves. 

Sorbus. Providing service fur 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 fur away. 

In £lct, we're probably already there. 

© Copyright 1981, by MAl Sorbus Service. All rights reserved. 
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LETTERS 
ly believes that documentation is second­
rate activity polluting his career honor roll. 
These individuals were perfectly sketched 
in thl:! fast case history of Ms. Wilson's 

. article ("and he took with him the ins and 
outs of about 700 interlocking programs"), 
are indeed the most surreptitious enemies of 
a well-structured and efficiently managed 
documentation system. 

Outside the dp department, top man­
agement's silent approval of antidocumen­
tation instincts is easily gained, satisfied as 
they usually are with the cherished notion 
that documentation is a time-consuming ex­
tra likely to weigh some weeks or months on 
a project's time schedule. Fiscal documen­
tation can't be eluded but it covers a very 
little part of what should be meant by "dp 
documentation. " 

At my dp department we are trying 
to set up a documentation database parallel 
to the applications database, distinct but not 
"discriminated." This database is designed 
to contain all the relevant news about the 
main dp objects: files, procedures, pro­
grams, records, reports, screen maps and 
pages, utility modules, users and other key­
entities we consider indispensable for com­
pleteness of vision and control over the en­
tire information system. Since we have al­
lotted generous disk space to this end, our 
database will gradually replace all paper­
based documentation, be it made up of 
codes, numbers or narrative. We believe 
that dp documentation may be a promising 
testing-ground for a first experience in word 
processing even if, at the moment, we have 
no definite idea about this side of the prob­
lem. What we keep clear in our minds are a 
few basic principles which support the 
whole system: 

1. The documentation system is su­
pervised, maintained, protected and "pro­
moted" by a specific technical function led 
by the new figure of the documentation ad­
ministrator. 

2. Documentation starts when the 
project starts and is produced at every stage 
of the project's development cycle. Docu­
mentation precedes, not follows, coding of 
any kind (programs, modules, job-streams 
and so on). Whenever possible by ad hoc 
software documentation replaces coding 
and supplies the input for automatic code 
generation according to definite standards. 
A set of input-oriented forms are available 
to receive project's information to be re­
corded onto the database files via on-line 
interactive procedures. 

3. Documentation that can be ob­
tained directly from source code is to be 
automatically extracted by ad hoc software 
at compile or catalog time (processing 
SYSLST after a COBOL compilation, for ex­
ample, hopefully waiting for a CBL DOCD to 
be introduced as a result of creating more 
user-friendly compilers!). 

4. Incomplete or outdated documen­
tation is to be periodically looked for by 

control software, and requests for amend­
ments and/or updates are produced in form 
of bulletins addressed to the persons who 
are responsible for the entities found faulty. 
These requests are to be obeyed as soon as 
possible under the supervision of the above 
mentioned technical group in charge of the 
system. 

LUIGI BENELLI 

Senior Analyst/Programmer 
Florence, Italy 

CORRECTION 
Re: "Don't CalI" Us, We're Testing," 

(April, p. 276), I object to the title used on 
my Forum article. It is misleading in that it 
implies the opposite of the article's thesis. 
The reason for the assurance tests is to dis­
cover and correct failures in our computer 
network before a customer finds them, thus 
reducing, and ultimately eliminating, the 
need for telephone calls reporting unex­
plainable difficulties. The fact that we're 
testing in no way implies that customer calls 
for assistance or information are no longer 
welcome. 

DA VID A. FEINBERG 

Seattle, Washington 

PDP-It & VAX ® users ... 

ComDesign's TC-3 Concentrates 
Multiple Terminals and Printers 

on a Single Telephone Line 
Cost-Effectively for the 

PDP-II and VAX. 
• CONCENTRATION 

Many terminals-one line 

• PROVEN RELIABILITY 
TC-3s are in use world-wide 

• STATISTICAL MULTIPLEXING 
Efficiencies to 400% 

• BUI LT-IN SYSTEM MONITORS 
Real-time data and signal displays 

• COST SAVINGS TO 40% 
Totally eliminates OZlis and cables 

• ERROR CORRECTION 
Data checked with all errors 
eliminated automatically 

• FAST ECHO RESPONSE 
-at last! 

• POWERFUL DIAGNOSTIC PANEL 
Modem loop-back, unit self-tests, 
and terminal diagnostics 

Put a TC-3 on Your UNlBUS@and 
Get a DZll with Stat lVIuxing too! 
For further information and the sales office for your area 
Call toll-free(800)238-6938 or in Calif. (805) 964-9852 
See us at TeA booth #183 

Com Design 
Com Design, Inc. 
751 South Kellogg Avenue 
Goleta, California 93117 

"Registered Trademarks of DEC 
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DOMAIN PROCESSING 
Apollo Computer has finally put an end 
to the computer compromise. 

Wrth the introduction of Apollo's DOMAIN, 
you can now get both the resource and 
data sharing capabilities of today's best 
timesharing systems with all the perfor­
mance and responsiveness of a dedi­
cated mini-all in one cost-effective 
system. 

DOMAIN (Distributed Operating Multi­
Access Interactive Neiwork) processing is a 

"'~"'"" ______ ..o-___ new and dramatically different approach 

A high level of predictable performance, including a VLSI CPU 
(with 32-bit architecture) dedicated to each user on the neiworl<. 
executing in a 16 megabyte demand paged virtual memory. 

A new mode of user machine interactiveness, including a high­
resolution bit map display permitting each user to run multiple programs 
simultaneously. 

A neiwork level modularity, providing a system with a very high 
performance level, a wide range of growth capability, and a vast 
improvement in system reliabili1y and availabili1y. 

DOMAIN is designed to accommodate a wide range of application 
environments, including scientific, engineering, research, finance, CADI 
CAM, text processing and transaction processing. The system is capable 
of running very large, single program applications, as well as multiple 
program appli<?Otions. 

to computing. II's a high performance 
local neiwork of dedicated computers in a distributed environment. Its 
unique architecture is designed to allow each user maximum autonomy By configuring dedicated CPLrs in a neiwork architecture,'Apollo's 
within the neiworl<. while retaining the vital communications and DOMAIN really does let you have your cake and eat It too. 

::7=::::1 N I W yau can ~~gk~i:'?:~$ DOMAIN are greater system fill out and return the 
productivi1y and total system coupon below. 

~:~~~~g~a~ have yaur calm 
and_ittaa. 

,~' A.. 

apollo computer 
Apollo Computer Inc,. Headquarters: Chelmsford. MA: (617) 256-6600; District Offices: Mountain View. CA: (415) 967-3231; Edina. MN: (612) 835-4541; 

Wayne, PA: (215) 964-8510; Oollas.lX: (214) 239-8528, 
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John L. Kirkley, Editor 

THE 
DOOMSDAY 
PULSE 
A single high-altitude nuclear 
blast could cripple computers 
and communications across . 
the entire U.S. 
Tumbling slowly through the blackness of 
space, the satellite moves to a point exactly 
330 miles above Omaha, Neb. Suddenly it 
vaporizes in a silent nuclear fireball. In less 
than a second the entire United States is 
bathed with a high voltage wave called EMP 
(for electromagnetic pulse). The country's 
power grid fails, most communications 
from coast to coast are knocked out, almost 
every computer system in the U. S. is dam­
aged or destroyed. Military command and 
control networks are severely crippled; the 
President and his advisors have no alterna­
tive-they order all-out retaliation. And all 
over the world, from railroad cars, silos, 
and submarines, missiles rise into the sky 
like flaming spears. 

This doomsday scenario is not fanta­
sy, but a frightening possibility. As a chill­
ing two-part article in the May and June 
issues of Science magazine points out, we 
are at this moment involved in a race with 
the Soviets to "close the EMP gap. " 

EMP has been known to physicists 
since the atmospheric tests back in the '60s, 
but its threat to our computer and communi­
cations systems took a long time to filter 
through to the awareness of Pentagon plan­
ners. One of the reasons cited is that the 
vacuum tube technology used 20 years ago 
is highly resistant to the pulse, which can 
reach a peak of 50,000 volts per meter with 
a rise time in the 10 nanosecond range. 

EMP awareness among the military is 
now at an all-time high. But the experts 
agree that even with the hundreds of mil­
lions of dollars that have been spent to har­
den command and control systems and Ma 
Bell's military network, these systems are 

EDITOR'S 
READOUT 

still highly vulnerable. And it is the ubiqui­
tous use of semiconductor technology that is 
to blame. The fragile chips are particularly 
susceptible to damage by EMP. 

Coincidentally, in the May issue of 
DATAMATION, Charles "Tony" Hoard, Ox­
ford professor, authority on programming 
language design, and a winner of the ACM 
1980 Turing Award, was quoted as ripping 
apart Ada, a computer language being 
adopted by the Defense Department, which 
will, among other things, control U.S. and 
NATO missiles. "Do not allow this language 
in its present state to be used in applications 
where re~iability is critical, e.g., nuclear 
power stations, cruise missiles, early warn­
ing systems, antiballistic missile defense 
systems., The next rocket to go astray as a 
result of a programming error may not be an 
exploratory space rocket on a harmless trip 
to Venus; it may be a nuclear warhead ex­
ploding over one of our own cities." 

So here we have two examples of 
potential technological breakdown that 
threaten our very existence. Without too 
much trouble, we could fill several volumes 
with additional examples. But, contemplat­
ing just these two, several messages come 
through loud and clear: 

1. The more complex the technol­
ogy, the more prone to failure. And, ironi-

cally, the failure is likely to be one of its 
smallest and simplest components. 

2. Efforts to correct the complex 
system usually breed additional errors. Us­
ing more technology to overcome the dele­
terious effects of technology is like using 
gasoline to douse a fire. 

3. We all seem to be slightly insane. 
The idea of pointing nuclear-tipped missiles 
at each other is mad enough, but to rely on 
complex technological systems that may not 
work, or that may even cause the disaster we 
seek to protect ourselves from, is even more 
lunatic. 

4. Technology is not the villain. As 
Joseph Chilton Pearce says in his new book, 
The Bond of Power, "Technology is sweep­
ing the earth and our social-mental break­
down seems an outgrowth of that sweep. As 
usual in imbalance, our attempts to redress 
lead only to extremes equally unbalanced. 
Technology seems here to stay and the issue 
isn't how to get rid of it (which we wouldn't 
want to do even though we sometimes hate 
it) but how to achieve balance with it. " 

How to achieve that balance is the 
question. It is a task that calls for an expen­
diture of time, resources, and energy far 
greater than that devoted to making our 
complex technology even more complex. 
The stakes are very high. * 

~ ______________________________ ~ ________________________________ ~ ______________________________ ---l 
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For letters and reports that really 
matter, you can't beat our 0-50. With its 
superfast hammer and a resolution twice 
as [me as other daisy wheel printers (over 
11,000 points per square inch), the 0-50 
prints the sharpest characters and clearest 
graphics in the business. 

It's available in KSR (Keyboard/Send/ 
Receive) terminal and RO (Receive Only) 
printer and terminal models. 

Minimum maintenance, 
maximum productivity. 

Thanks to a simplified printing mecha­
nism, the D-50 is extremely reliable. It's 
designed to operate without adjustments, 
lubrication or preventive maintenance 
(other than routine cleaning). 

The 0-50 features long lasting reel to 
reel ribbon. You can complete lengthy jobs 
without an operator having to change it. 

You'll save on ribbon replacement 
costs, too. 
We have your type. 

The 0-50 uses standard 96 character 
plastic daisy wheels. They're available in 
a wide range of type styles, including 
international sets. 

The print wheel motor tilts so you can 
change the wheel quickly, without remm 
ing the ribbon. 



\. nrun~. you can trust. 
Dataproducts is the world's largest 

ndependent printer manufacturer. For 
)ver l~years, we've built printers for the 
'igges~9EMs in the business, puttirig 
:heirnames on our machines. These cus~ 
romers lllake sure our printers live upio< 
iOme pretty tough standards. . 
30.daY9~.livery. . ..•.. ~ 

qft~J:1\Ve can deliver a partial order 

even faster. If time is a problem, 
give us a call. 
We're ready to help. 

We'd love to show you howD-50 Daisy 
Wheel Printers and Terminals can help 
you look sharp with your customers~ 
Call for more information~ Or write our 
Marketing· Department.at 6200 Canoga 
Avenue, Woodland Hills, CA91365. 
1eIephone:(213) 887~8451 
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Egham, Surrey, England, 
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CANADA­
SHEDDING 
AN IMAGE 
Success abroad is helping 
Canada's dp industry over­
come its inferiority complex. 
"Canada is beginning to shed its Third 
World nation image of itself. Our compa­
nies have begun to operate successfully 
abroad, and we've proven to ourselves that 
we can do something good which others will 
accept. " 

This comment from Ian Sharp, 
president of the Toronto-based timesharing 
and consulting company I.P. Sharp Associ­
ates Ltd., reflects the newfound nationalis­
tic leanings of a country that has historicil1ly 
been short on self-confidence. Still search­
ing for separate status, Canada wants to gain 
recognition in the domestic as well as inter­
national marketplace. 

Canada's quest for an independent 
identity has been going on for over a cen­
tury. For most of its 114 years, the country 
has lived in the shadow of larger, more 
powerful nations such as Great Britain and 
the United States. As a result, Canada de­
veloped a deep-seated inferiority complex 
that pervaded every aspect of life. 

Manufacturing, for example, has 
operated in Canada under a "branch plant 
economy, " with multinational giants run­
ning most major industries. While national 
companies have made attempts at local pro­
duction, these efforts have generally been 
thwarted by the skeptical Canadian consum­
er. Homegrown wares often meet with such 
typical buyer reactions as, "If it's Canadi­
an, it can'tbeas good as what's produced 
elsewhere. " "What is it a copy of?" "Can 
we get it from another country?" 

The Canadians in fact seem to be 
their own worst enemies. Both the govern­
ment and the public are equally to blame for 
snubbing local enterprise. And the result 
has been obvious-Canada's demoralized 
manufacturers have felt that their products 
were indeed second-rate. This inferiority 
complex has also left its mark on the coun-
try's computer industry. . 

Since the dawn of the computer era 
in North America, Canada has relied on 
hardware and software imports from the 
U.S. To facilitate marketing, the major 
firms set up subsidiaries or offices on Cana­
dian soil. Most of these multinationals (par­
ticularly the U.S. contingent) tended to con­
sider the country as just· another state or 
region in the vast American arena. Many of 
them still think that way today. 

The Canadian branches themselves 

are also prone to view their operations as 
merely American adjuncts. One top Canadi­
an dp executive cites Xerox as a good exam­
ple of this provincial mentality. Established 
in Canada as a separate firm with a separate 
president, Xerox's Canadian company is . 
nevertheless seen as simply another region­
al sales operation. It was not surprising 
therefore when the Canadian Xerox presi­
dent was "promoted" to be a manager for 
one of the company's U. S. sales territories. 
While many other people would have con­
sidered that move a demotion, the Canadian 
chief realistically thought of it as a step up 
the corporate ladder. 

Such opinions admittedly do little to 
bolster the collective ego of the Canadian 
computer community. Self-effacing to a 
fault, the Canadians have worried too much 
about their lack of mainframe might. Pat­
rick J. Suddick, director, and vice president 
of corporate field marketing for Honeywell 
Ltd. in Canada, speaks as both a Canadian 
and a multinational employee when he says: 
"We tend to be apologetic about the fact 
that we are strictly a marketing operation 
and don't do any computer manufacturing 
in Canada. We should recognize and admit 
that the real strength of the Canadian com­
puter industry lies in its ability to apply a 
number of uses to existing computers. Tele­
communications, software, packet switch­
ing, satellites and process control applica­
tions for mining and petroleum are just 
some of the areas we excel in. Computer­
aided learning applications and languages 
are others. 

"I believe the whole industry felt 
inferior when we found we couldn't com-

"We tend to be apologetic 
about the fact that we are 
strictly a marketing 
operation." 
pete in mainframe and large-scale hardware 
technology," he declares. "But now that 
we've found other areas we're good at; 
we're beginning to feel better about our­
selves as Canadians." 

The Canadians did indeed find the 
hardware road rough going. The marketing 
obstacles, however, were obviously not ap­
parent during the '60s and '70s when var­
ious Canadian-owned hardware manufac­
turing ventures were launched. Many of 
these companies imported parts-disk 
drives, cpus, printers, and terminals-re­
configuring the boards or adding Canadian­
made circuits, screens, or communications 
capabilities. They then turned around and 
peddled the final system as a Canadian 
product. 

The formula was far from foolproof, 
as some of the would-be hardware makers 
found out. While these Canadian companies 
were certainly capable of churning out com­
puters, they lacked marketplace credibility. 
This deficiency hurt them in their head-on 
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competition with larger U . S. firms and sub­
sidiaries whose wareS were already well es­
tablished. 

One small Canadian manufacturer, 
Consolidated Computer Inc., got around 
this credibility problem by first advertising 
its system in American publications (name­
ly DATAMATION and the Canadian version 
of Time). The ads, according to former 
Consolidated president William G. Hutchi-

"Other countries realized the 
value of our products before 
users in Canada did." 
son, gave the impression that the system 
had been well received in both the U.S. 
and Europe. In actual fact, however, only 
one machine had been sold in England. 
Nonetheless, the clever strategy worked, 
and the company was well on its way on 
both sides of the border. 

The acceptability factor, Hutchin­
son points out, works both ways. If a local 
product is not considered acceptable outside 
the country, he explains, then the Canadians 
will not believe it's as good as imported 
equipment. Foreign buyers react similarly. 
If Canadian users or the government are 

hesitant to purchase a particular product, 
then prospective foreign buyers, he says, 
also become reluctant. 

Oovernment support is often the key 
component in successful product promo­
tion. In the past, Canadian enterprises had a 
hard time drumming up such support both at 
home and abroad. And while things are 
slowly improving, national companies still 
stand a better chance of getting financial 
backing from public and private sources if 
they can market their wares outside Canada. 

The Canadian videotex venture 
(Telidon) is a good case in point. After sales 
of the technology in the U.S. and Venezu­
ela, the Telidon team pulled in $27.5 mil­
lion from the federal government and an 
additional $100 million from industry. 

Other manufacturing firms, includ­
ing Gandalf Data Communications Ltd. 
(modems and PACX units), Develcon Elec­
tronics Ltd. (modems and communications 
switches), Mitel Corp. (PBXS and VLSI semi­
conductors), Epitek Ltd. (thick film ICS), 
Norpak (Telidon decoders and graphics 
gear), Micom Co. (word processing equip­
ment), AES Data Ltd. (wp systems), all ac­
kno.wledge that foreign sales of their pro­
ducts have boosted their domestic business. 

LITTLE KNOWN FACTS ABOUT OUR NEIGHBOR TO THE NORTH 
Since its birth as an independent nation 114 
years ago, Canada has pioneered innumer­
able innovations in a range of diverse fields. 
The following is a compilation of some of 
the more significant contributions made by 
Canada in computing and other realms. 
• Dr. Kenneth E. Iverson, born in Cam­
rose, Alberta, invented APL. Although most 
of his research on APL was conducted at 
Harvard University and mM, Dr. Iverson 
has now returned to Canada, where he is 
employed by I.P. Sharp Associates Ltd. 
• The Remote Manipulator Arm, slated to 
be tested on the Columbia space shuttle 
flight this month, was deVeloped and manu~ 

.factured for NASA in.Toronto.by.Spar Aero~ .. 
space Ltd. in conjunction with scientists 
from the Canadian National Research 
Council. 
• The first airborne navigational computer 
was invented by Wing Commander J.G. 
Wright of Liverpool, Nova Scotia, while he 
was a lieutenant in the RCAF during World 
War II. The R Theta computer was the first 
practical navigating instrument that was 
completely automatic. 
.. The first commercial electron microscope 
in North America was developed in the late 
'30s by members of the University of To­
ronto's physics department. The team in­
cluded Professor E.F. Burton, C.E. Howe, 
Ely Berton, and James Hillier. 
• Alexander Graham Bell was actually a 
Canadian citizen when he invented the tele­
phone at his parents' home in Brantford, 
Ontario. A great deal of controversy has 
raged over whether the telephone was in­
vented in Canada or the U.S., despite the 
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fact that Bell himself indicated that it was 
done in Canada in 1874. 
• The first transatlantic wireless message 
was received by Guglielmo Marconi on a 
hilltop in St. John's, Newfoundland, on 
Dec. 12, 1901. 
• The first wireless voice broadcast was 
accomplished by Canadian Reginald A. 

. Fessenden on Dec. 23, .1900. Fessenden 
also made the first radio broadcast to ships 
at sea from a transmitting station in Brant 
Rock, Mass. 
• The "battery less " radio was invented in 
Toronto in 1924 by Ted Rogers, who devel­
oped the AC tube, which allowed radios to 
operate._ off ordinary household .. electricity._. 
• Insulin, which has saved the lives of mil­
lions of diabetics, was discovered in 1921 
by Edward Banting and Charles Best at the 
University of Toronto. Doctors and scien­
tists at Toronto General Hospital and the 
Hospital for Sick Children in Toronto have 
now developed a portable pancreas which 
contains a microcomputer. 
• Pablum, the world's first precooked nu­
tritional cereal for children, was developed 
in 1930 by three doctors at the Hospital for 
Sick Children in Toronto. 
• The first producing drilled oil well and 
refinery in the world have been credited to 
Canadian James Miller Williams. In oper­
ation in 1857 in Petrolia, Ontario, the well 
produced an astonishing 60 barrels a day. 
• Former DATAMATION news editor Tom 
McCusker is Canadian. Whether this fact is 
a claim to fame for Tom or Canada hasn't 
yet been determined. 

-B.B. 

.' 'Canada is unique among the coun­
tries of the world in this phenomenon," 
according to Desmond Cunningham, chair­
man of Gandalf's operating companies in 
Canada, the U.S., and the U.K. "We are a 
nation that doesn't like to take risks of any 
kind. And if we can find a similar product 
made abroad, we'll generally take it in pref­
erence to our own. That's changing gradual­
ly as we're beginning to realize that pro­
ducts manufactured here, particularly high 
technology goods, are of a world class stan­
dard. We've had to make them so in order to 
compete worldwide. Other countries real­
ized the value of Qur products before users 
in Canada did. Now our own. people are 
catching on-and up."· 

Cracking the domestic market has 
been a perennial problem for the Canadians. 
"It's always been easier to market abroad, 
particularly in Europe, than it has been to 
sell on the home front, " confirms Gandalf 
president Colin Patterson. "Of course, 
Canada was generally regarded as a politi­
cally neutral country abroad. This factor, " 
he admits, "was very helpful to Canadian 
companies making presentations in foreign 
countries. " . . 

While the remote computing ser­
vices and software segment of Canada's dp 
industry didn't suffer as many inferiority 
pangs as the hardware sector, it did have its 
share of marketing headaches. Gerry 
Meinzer, president of Real Time Datapro 
Ltd. in Toronto, and president of the Cana­
dian Assn. of Data Processing Service Or-

Approximately $15 billion 
worth of computers will be 
sold in Canada between 1980 
and 1987. 
ganizations (CADAPSO), explains why: "In 
the beginning the major problem concerned 
the use of remote or timesharing services, as 
opposed to in-house computers. Even 
though the Canadian geography andecono­
my dictate services more often than in­
house, companies had been sold on the idea 
of having their own computer. " 

Selling homegrown software wasn't 
initially easy either. "Being Canadian made 
a difference on the software side at first, " 
says Meinzer, "because users recognized 
the U.S. package names, particularly in 
specialty areas. The question always came 
up as to whether the Canadian package was 
as good as the broad-based American one. " 

As in other countries, the size and 
structure of the local market was a major 
consideration for firms contemplating a dp 
plunge. In the early days of the technology, 
the Canadian market was geographically 
dispersed and extremely limited-only very 
large users, such as banks, universities, and 
major corporations, could afford the big 
machines and the people to support them. 
There were in fact very few users of this 
class in Canada at the time. The corpora-



Stop apologizing for inadequate 
computing capacity and get a 
system that will grow with 
your needs. 

Before you trade your overloaded 
370 for a 4331, consider how soon it 
will be before you're forced to move 
up to a 4331-2. And then migrate to a 
4341. And on and on. Every time you 
change systems, you lose time and 
money. Not to mention productivity. 

Magnuson puts an end to this 
costly process with a 4300-compatible 
mainframe that is field-upgradable. 

Magnuson's M80/31 gives you more 
throughput for less cost. . 

The MagnusonM80/31 provides up 
to 20% more throughput than the 
4331-2, for as much as 20% less cost. 
And the M80/32 offers up to 50%more 

performance 
than the 
4331-2 for 
about the 
same cost. 

As your 
system re,:" 
qUirements 
expand, " 
.Magnuson 
simply.adds 
or.swaps 

MAGNUSON M80 SYSTEM UPGRADE PATHS 

circuit boards on -site to in6rease 
your system's CPU capacity, 
channels or memory. There's no time­
consuming conversion process, so 
your DP productivity continues 
without interruption. 

. There's no need for your people to 
learn a new system. 

And there's no waiting. Your system 
can be upgraded as soon as you 
decide you need more power. 

Magnuson'S microcoding capability 
provides continuous compatibility. 

Magnuson uses microcode to 
emulate all the IBM target instructions 
and features offered by IBM or third­
party vendors. We even provid~ 

. special productivity enhancements for 
popular; packagess'uch asCullinane's 

·IOMS. . .... ." .. 

• ~cAn:(fwe supporfmore operating ' .. 
an· M.suppprt.son; 

More memory. channels and 
processing capacity are added 
as needed by simply adding .or 
exchanging circuit boards. 

MBOl31 users may upgrade to our 
current top-of-the-line model. with 
four times the computing power! 

the 4331-2. That means that all 
of your existing 370 applica- . 
tions software will run on an 
M80, soyou don't lose the time 

and money you've already invested. 

Magnuson does more to support 
your system. 

. At Magnuson, we know we're not 
the biggest, but we give you more of 
the day-to-day support you need . 
We're more responsive when you call 
us, more helpful in solving problems, 
more flexible in our financing. 

In short, you can count on 
Magnuson to help keep. your OP 
operation more productive and more 
cost-effective foryour company. 

To find out more-please call us 
toll-free at 800-538-~909. ext. 312. 
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tions on Canadian turf were also mostly 
subsidiaries of multinationals that had their 
main cpus installed at their headquarters. 

The home market was therefore ser­
viced by the Big Guns-the larger computer 
companies that had the necessary sales and 
service staffs. It clearly would have been 
suicide for a small Canadian firm to com­
pete in this widespread but restricted mar­
ketplace. For one thing, a Canadian com- I 

pany could not have produced enough to 
make a purely domestic operation cost ef­
fective. And without a local market base, 
the company obviously could not have ex-

DP Managers: 

panded internationally. 
The availability of smaller and 

cheaper hardware and user-friendly archi­
tectures has drastically changed the mar­
ketscene in Canada as well as all over the 
world. Former Consolidated chief Hutchi­
son, who now heads up his own consulting 
firm, cites statistics that indicate that ap­
proximately $15 billion worth of computers 
will be sold in Canada between 1980 and 
1987. Sales of remote computing services in 
Canada totaled about $1 billion last year, 
according to CADAPSO president Meinzer. 

Canada's high technology industry 

Solve 100% of Your 
Power ouallty Problems­
or Your Money Back. 

Protect your computer's power quality. New computer-room 
quiet Whisper Pac'M motorgenerator reduces errors and loss of information at 
25% of UPS cost. 

CPP's 60Hz Whisper Pac power conditioner rides through -100% 
of input voltage reduction up to 500 msec - 50% input reduction for up to 
two minutes - 25-30% of continuous input voltage reduction (worst case 
brownout). In fact, Whisper Pac gets rid of sags, surges and transients that 
cause extremely costly computer downtime and reruns - not to mention 
expensive equipment damage. 

. CPP means next-to-nothing maintenance, motor and generator 
windings guaranteed for 5 years - one year on all other parts. 

Best of all, CPP's very quiet motorgenerator is priced 20-25% 
lower than others - plus it's delivered in under 8 weeks. 

Call today (213) 264-1521 for more information. 

Compare FOrYOurself 
Power Problem Types Transformer Motor- UPS 

Isolation Regulation generator 

Flickers 0% ·0%- 100% 100%--

Undervoltages 0% 95% 100% 99% 
Overvoltages 0% 95% 100% 99% 

Transien ts-com mon 30% 0% 100% 100% 
Transients-normal 80% 0% 100% 100% 

Sags and surges 0% 95% 100% 100% 
Power protection offered 21% 47% 100% 99.6% 

Relative cost 13% 18% 25% 100% 

Computer Power Products Motor Generators Available to 500 KVA 
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Above figures based on the relative cost of a 50 KV A unit 

,. .... I:IJM"UTER 
....... "IJWER flRlJlIUI:TS 
2900 East Olympic Blvd .. Los Angeles. 
CA 90023. (213) 264-1521. Telex 6-74416 

CIRCLE31 ON READER CARD 

is indeed growing, as attested to by the 
membership roster of the Canadian Ad­
vanced Technology Assn. (CATA). 

Launched in' 1978 with six companies, 
CATA currently includes 98 member firms. 
Last year, these companies (excluding 
Northern Telecom) had sales of around 
$300 million, compared to 1977 totals of 
about $20 million. 

The Canadian dp market is currently 
broad enough to support small as well as 
large companies. Some of the smaller firms 
can now even survive solely in the domestic 
domain. Most companies,however, still 
feel the need to do more than just survi,ve, so 
they go international. 

In the past few years, such compa­
nies as Northern Telecom, Gandalf, Data­
crown, and I.P. Sharp have joined the mul­
tinational ranks. More recently Infomart, 
the largest marketing firm for Telidon, 
made its multinational move. Hoping for a 
share of the dp action beyond the border, the 
new Canadian multinationals have set up 
subsidiaries and branch offices in the U.S. 
and Europe. 

This market migration may be a har­
binger.of things to come in a country that's 
becoming more confident of its computing 
capabilities. Whether moved by a new sense 
of pride or patriotism, the Canadian indus­
try is not only beginning to emerge from its 
collective complex, it is beginning to brag 
about its accomplishments. 

"The industry has become world 
class, and we don't feel inferior anymore, " 
declares Infomart president David Carlisle. 
"I believe it's partly because national bar­
riers and national feelings are generally 
passe in the world of technology. " 

-Beverley J. Bleackley 

:s 
-l 
W 
I 
U 
CJi 
a: 
« 
o 
z 
::J 
>­co 
z 
Q 

~ a: 
to 
:J 
-l L...-_______________ ---I-l 



IN A WORLD FULL' 
OF UNCERTAINTY. 
WE CERTIFY EVERY 
FLEXIBLE DISK 
WE MAKE. NOT 
EVERY OTHER ONE. 

SYNcoAt. Your flexible 

While other companies have been putting a lot of 
money into sophisticated advertising, we've been putting a 
lot of money into sophisticated test equipment. 

And putting the test equipment to work on every disk we 
make. 

That way, the only Ectype Flexible Disks you can buy 
are disks that have been 100% certified error-free. At higher 
than standard industry specs. 

Our disks live longer, too. Because we add all the 
correct ingredients to our initial formula. Instead of adding 
some later as an afterthought. 

© 1981 SYNCOM. division Schwan's Sales Enterprises. Inc. 

The result is wear life that exceeds 10 million passes! 
Ectype disks are hard to lose and easy to use, too. 

Because they come in an E-Z Vue box that protects them and 
doubles as a file system. 

So in addition to 100% certification, you get 100% 
convenience. 

Call 1-800-843-9862 (In Canada call 605-996-8200) 
for the name of your nearest distributor. 

SYNCOM® 
P.O. Box 130, Mitchell, SD 57301 

CIRCLE 33 ON READER CARD 
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COMPUTER SERVICES 

IBM: 
AT YOUR 
SERVICE 
All indications are that IBM is 
preparing to reenter the 
computer services business­
and in a big way. 
After five years of planning and prepara­
tion, IBM is now on the verge of reentering 
the U.S. computer services business. 

Sources reveal that IBM is readying a ser­
vice bureau facility in Tampa, Fla., to put 
an end to its "forced retirement" from the 
business because of a 1973 antitrust settle­
ment with Control Data Corp. 

The mainframe giant has been free 
to return to the U. S. services business since 
those terms of the settlement lapsed in 1979. 
Only recently IBM president John Opel was 
reported as saying it was just a question of 
"when. " 

Now, according to· well-placed 
sources, the company is shooting for a De­
cember startup date for its Florida facility. 
IBM is believed to have already test- market­
ed timesharing services to at least three IBM 

expert, "CCDN would become a public net­
work-and IBM would become a super val­
ue-added carrier [VAC] like Tymshare. " 

The advantage, he explained, is that 
users who could not afford leased lines 
would be able to use IBM's high speed data 
links, wideband, and the company's SNA 
network products. "IBM can also buy or 
lease space from its Satellite Business Sys­
tems affiliate so that customers can have 
network services beamed from the sky. " 

IBM'S intention is for a client to dial up 
his local IBM branch and be routed by the high 
speed network into IBM'S bureau complex. 
Said one source, "If his needs are slight, he 
can use his terminal and IBM'S VM timesharing 
facility to write his own programs or· access 
IBM'S educational material." 

He added, "lfhis computers are too 
small, he can have IBM handle his monthly 
batch load. Or he can lease space on the 
service bureau's sophisticated high speed 
peripherals for color printing and eventually 
color graphics." 

Said the source, "As his needs in­
crease he'll start fitting more pieces of his 
dp operation into his IBM bureau. From a 

The Tampa complex will 
"piggyback" on IBM's 
official internal network, 
CCDN, which connects all its 
branches to a number of 
large data centers. 

customer beta sites from the Florida facility. quiet road, the network link to his bureau 
According to one insider, IBM toyed will become a busy highway with his 

with the idea of a number oflocations for the programs being uploaded and downloaded 
bureau operation-notably Kansas and Dal- constantly. " . 
las-before deciding on Tampa. He said IBM would then seal the bond by 
that marketing for the whole operation is offering the client remote diagnostics and 
being handled from Greenwich, Conn., but maintenance. "And pretty soon the high-
that IBM decided against locating its bureau way to the bureau would start to resemble a 
in the New England area because ofthe high lifeline or umbilical cord. His very life-
cost of living. blood," the source concluded. 

~One_sourcesaidthatIBMl1a~ ~~el! _~ ~~ In this way, say experts, abureau ~~~ __ ~~ ____ ~~ ___ _ 
moving programmers and engineers into the client~couidstart~ with-a simpleiimesharing- . 
Florida facility for at least a year. ''There terminal at $50 a month and soar to a full 
could be as many as 200 people down there, facilities· management (FM) treatment at 
including a technical staff of over 30 peo- more like $15,000 a month for the whole 
pIe, " the source said. package. 

A good number of programmers According to one research group, 
have been moved from IBM'S Kingston, IBM is also taking some other steps to push 
N.Y., software center, where the com- this trend along. New York-based Ad-
pany's 8100 operating system was devel- vanced Computer Techniques Corp. (ACT) 
oped, said one insider. says that IBM normally pushes out two or 

The exact configuration of the Flor- three field engineers per customer site. Next 
ida complex is not yet known, though one year it will be two or three per two sites 
source says it will eventually be centered on along with a 10% increase in support costs, 
an H Series complex running under a hybrid ACT claims. 
of the company's MVS and vMi370 operat- According to a recent ACT study, 
ing systems. IBM'S field engineers have been told to 

The Tampa complex will "piggy- avoid handling technical questions directly 
back" on IBM'S official internal network, and instead get the customer in the habit of 
CCDN, which connects all its branches to a dialing up an IBM machine. The research 
number of large data centers throughout the group's conclusion is that the days of free 
IBM organization. customer handholding are over. 

"Under this arrangement, " said one "Despite the persuasiveness of its 
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bureau approach, IBM knows that its cus­
tomers would much rather do their own pro­
cessing," explains one source. "But they 
don't have an effective remote processor 
and they can't really afford the on-site per­
sonnel. " 

"IBM'S dilemma," said the source, 
"is to keep its users happy by giving them 
the remote processor they need and yet at 
the same time make them want to use the 
service bureau. " 

"IBM'S solution," he continued, "is 
a triumph of logic. Simply sell the client a 
remote computer that can run virtually unat­
tended at his sites, but which is programmed 
and maintained by IBM's service bureau or 
data center. " 

This innovation, known within IBM 
as Hydra (News In Perspective, August, 
p. 38), is expected in its early raw state to be 
a new release of IBM'S VM operating sys­
tem-and that's expected before the year is 
out. IBM insiders say Hydra will playa cru­
cial role in the new service bureau venture. 

"So far Boulder, Colo., currently 

with some 125 support personnel, has been 
earmarked as IBM'S remote maintenance 
center of the future, " said one source. "But 
from now on, that technical support mantle 
will be shared with the new Tampa center, " 
he predicted. 

Interestingly, the planning that led 
to the Tampa center didn't originate at a 

One expert feels that IBM is a' 
bigger immediate threat to the 
mini vendors than to the 
services companies. 
high level within IBM, claims one insider. 
Five years ago a young manager in IBM'S 
DPD marketing group caught the ear of its 
executive vice president, Buck Rogers, 
with an "entrepreneurial" plan to get the 
company back into the service bureau busi­
ness. At that time (and throughout most of 
the '70s), says the source, IBM was very 
concerned about its poor record of diversi­
fying into new businesses. 

In 1970, the source explained, IBM 

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

was so concerned about not meeting its 
growth targets that it was frantically search­
ing for new markets to enter. 

Once the young manager's plan was 
received, IBM set about checking out its va­
lidity by getting a number of leading consul­
tancies to research the texture of the services 
business and pinpoint market opportunities, 
the source explained. 

In 1977, IBM'S Corporate Manage­
ment Committee, the company's top tier 
policymaking body (then headed by Frank 
Cary) reportedly approved a plan for reentry 
into the services business. The plan called 
for a business that would be doing an abso­
lute minimum $300 million a year in seven 
years, and which would generate a 20% 
(gross) profit, the source claimed. 

Though the junior manager had vir­
tually invented the assignment, leadership 
of the project was given to an older and 
more experienced marketing executive, Jim 
Hewett. 

A computer services department 
was quietly set up within DPD, sources say, 

~ ~------------------------------~--------------------------------~------------------------------~ 
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and Hewett was asked to assemble his 
group. 

Hewett's main appointments were a 
technical head for the project, Kurt Ziegler, 
and a marketing executive, Bob Dryden. 
When asked to reveal the current titles of 
Hewett and Ziegler within DPD, IBM said it 
was not its practice to do so except for vice 
presidents and above. 

Dryden left the project 14 months 
ago to become executive vice president of 
another service bureau concern, Boeing 
Computer Services. Dryden was unavail­
able for comment at press time. 

Marketing for the new operation 
was set up in Greenwich, Conn. (because it 
was close to Hewett's home, say some), and 
after thorough investigation of the real es­
tate market, IBM finally chose Tampa for its 

An ACT study says that IBM's 
field engineers have been told 
to avoid handling technical 
questions directly and instead 
get the customer in the habit 
of dialing up an IBM machine. 
service bureau and technical support center. 

Right from the start IBM's technical 
thinking on the bureau could be character­
ized by one word-"big." 

"Ziegler likes big things," said an 
associate, "big computers, big networks, 
big ideas. He'd like to produce the Grand 
Creation. " 

This seems to suit IBM, whose aim is 
to bundle together the fruits of its central­
ized thinking over the years into one vast FM 
package, said the associate. 

As a start in this direction, Ziegler is 
believed to have asked IBM'S Federal Sys­
tems Division 'to build him a new micro­
computer (at the $5,000 to $25,000 level) 
that could function across any IBM computer 
and operating system. 

"This separate processor would be 
_leased _ to _ the _ user _ along _\VW! _ I!l_~ 's __ l!!l~dle~_ 
FM service, that is, VAC network, large sys­
tem, micro, Hydra 4300 and add-on bureau 
service," said the associate. 

One source explained that all the 
elements work together. "Once the user 
starts spending $10,000 a month for bureau 
services, the thought of 50, 100 or 200 unat­
tended Hydra 4300s running at his remote 
sites becomes appealing. 

Added one consultant: "IBM could 
then take. up the slack on 4331 sales. A 
booming bureau provides potential for a big 
follow-up hardware business. " 

This is the logic behind the forma­
tion of Massachusetts-based Spartacus 
Computers by one former IBMer. Spartacus 
is hoping to ship low cost Hydra-like com­
puters to customer sites by the end of next 
year. 

In addition to Spartacus, a number 
of PCM black box builders are known to be 
readying their own similar products for 
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what could be a huge new market. 
The hunt for a good Hydra-like re­

mote processor has also occupied the think­
ing at existing service bureaus which will 
now be challenged by IBM. 

"We've seen which way the wind 
will blow for some time," said Comshare 
president Richard Crandall, "and we al­
ready supply such remote programming and 
maintenance services to our clients. " 

Other service bureaus seemingly 
have been less fortunate, point out observ­
ers, and have had unpleasant experiences in 
their search for the "right processor. ' , 

. One expert feels that IBM is a bigger 
immediate threat to the mini vendors. Says 
Yankee Group's Dale Kutnick, "IBM'S Hy­
dra 4300 is the 'satellite' processor the com­
pany has been searching for. It will allow 
the company to close ranks on its big users 
and shut out the mini makers. " 

One consultant added that IBM'S 
new bundled bureau approach would allow 
the company to offer both the best and the 
worst of its products in one big leasing pack­
age. "It'll ensure revenue both now and for 
the future. We could be heading into a 
wilole new era in leasing, " he said. 

"Another advantage, perhaps an 
unfair one, of bundling," says ADAPSO 
spokesman David Sturtevant, "is that IBM 
can do clever things with its pricing." 

Sturtevant said that the services or­
ganization and its members were adopting a 
wait-and-see posture. "It's too early to see 
just what IBM'S exact focus on the market 
will be, but we have to assume at this stage 
that it will be an honorable one." 

settlement," he said. "They got out be­
cause, apart from successes by a few ag­
gressive New York salesmen, SBC wasn't 
doing very well. " 

"IBM is determined to get it right this 
time," he concluded. 

Though ADAPSO is putting on a 
brave face at this early stage, there is a 
feeling among its members that IBM will 
meet their business with greater resolve this 
time. 

ADAPSO is already fighting to keep 
Citibank out of its patch and is preparing for 
the entry of AT&T. 

If two is company, then IBM as a 
third could really make for a crowd. 

When put to the company, IBM had 
little to say about this whole future scenario. 
Says a spokesman, in characteristically 
mild fashion, "We have acknowledged we 
will offer network and related computer ser­
vices at some point in the future. It is not our 
practice, however, to comment on possible 
future product offerings. " 

-Ralph EmmeH 

MERGERS 

GAMBLING 
ON 
MEMOREX 

It's already clear that several Burroughs is hedging its bets on 
ADAPSO members privately fear the com-
petitive advantage that IBM could reap from a different type of marketing 
such bundling. threat to IBM. 

Comshare's Crandall said, "We When word first surfaced that an alliance 
would prefer that there be a maximum sepa- between Burroughs and Memorex was a 
ration between the IBM parent and any new distinct possibility, the "niche players" or 
bureau concern as there was with its former better still the' 'niche analysts" immediate­
\:,emur~,_sJ3~[~_eX~!f~ ~_~t:e~u Co!p.]." ly went into action. One product line would 

But IBM insiders point out that -tiie- -fit well here while another type of oevice­
company is not looking to produce a would fit well there. All these assumptions 
"warmed-over SBC. " were based on a merged corporate entity 

"IBM'S new service bureau is bun- going forth united to do battle against Big 
dIed into DPD, " said one source," and every Blue from Armonk. 
indication is that IBM wants it to stay that But the strategy on which two 
way-at least until it has healthy rev- months of negotiations between the two 
enues." Added the source, "It's possible companies was based seems to indicate a 
that IBM will eventually spin off the bureau quite different approach. In fact, a divide 
concern-after all, the company is still and conquer marketing approach as outlined 
searching for an effective diversified busi- by a Burroughs spokesman could both bene-
ness. " fit users with new options and at the same 

Another consultant pointed out that time provide a different type of marketing 
even spun off, the new bureau would be a threat to IBM. 
big threat to the service companies. "We want to keep the whole com-
"There's nothing to stop IBM lending-vir- pany as a separate subsidiary for the near 
tually giving-its offspring all the money it future," explained William Conlon, senior 
needs at very favorable rates." vice president for corporate product man-

The consultant pointed out that ev- agement at Burroughs. Memorex has a 
eryone had so far missed orie very important unique identity in the IBM plug-compatible 
point: "IBM didn't just get out of the bureau market,' 'and we will want to maintain that 
business in 1973 because of an antitrust case Memorex disk product line, which includes 



Introducing a purchase management 
system that gives you four-way match, 

total information and a head start 
on the evening train. 
If you're a purchasing manager, you know the frustra­

tion of not having the control you want over every P.O., 
receipt, invoice and inspection document floating 
around the company. 

If you're an accountant fo~ that same company, you're 
just as frustrated as the purchasing manager. And if you 
happen to be neither the accountant nor the purchasing 
manager - but the data processing manager - you're 
probably even more frustrated than your two colleagues. 
Because here you are with your heavy-horsepower IBM 
360 or 370 or 303X or 4300. You're staying late at the 
office. You're hiring good programmers. But the purchas­
ing manager and the accountant still aren't getting the 
level of control all three of you know ought to exist. 

McCormack & Dodge would like to shorten your 
respective work days. With PIO Plus, a purchase man-:­
agement software package that gives you everything you 
need in one system. You get four-way matching of order, 
receipt, invoice and inspection documents. You prevent 
duplicate payment, you stop accepting goods not 
ordered, or paying for goods not inspected. You quickly 
generate reports on receipt status, overdue orders, req.; 
uisitions, cash commitments, and virtually anything else 

, you: need. You easily do in-depth vendor quality analyses. 
And because P 10 Plus is a McCormack & Dodge 

system, it can be operated by personnel without data 
processing backgrounds. We'll teach them how-with a 
proven user training program that's as far ahead of the 
field as our software. 

McCormack & Dodge. All over North America, pros­
pects who sit down and talk to usda more than just talk. 
They become customers. 

We'd like to show you why. 

Please send schedule of free seminars, plus information on: 
D General Ledger D Purchase Order D Accounts Payable 
D Fixed Assets D Capital Project Analysis 
Name Title ___ _ 
Company Address _____ _ 
City State Zip __ 
Phone _____ Computer Model _____ _ 

McCormack & Dodge 
The best financial software.The best financial people. 

560 Hillside Avenue, Needham Heights, MA 02914, (617) 449-4012, Atlanta (404) 997-2797, Chicago 
(312) 843-3400, Dallas (214) 369-7014, Los Angeles (213) 645-6382, San Francisco (415) 398-2960, 

Washington, D.C. (703) 734-0710, New York (212) 486-0035 • Canada' United Kingdom 
Netherlands· Venezuela· Italy' Australia/New Zealand' Mexico' South Africa' Sweden' Hong Kong 
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a plug-compatible 3350-type system and re­
search being done on a future 3380-type 
disk. 

It is quite likely that two versions of 
the Memorex disk subsystems would 
evolve, Conlon explained. One version 
would be the traditional plug-compatible 
device that is designed to be attractive to 
existing IBM disk users, and the second ver­
sion would be Burroughs-compatible for 
use with Burroughs cpus. 

Would this by definition mean that 
Burroughs systems eventually become IBM-

Of major interest to 
Burroughs is the Memorex 
disk product line. 

ucts united under the Burroughs logo would 
make more sense than leaving Memorex out 
there to ply its plug-compatible devices . 

Conlon seemed to hedge his bets on 
what will happen in the future. On the one 
hand, he said the two companies and their 
products seem to complement each other. 
"Our main emphasis is on computer sys­
tems mainframes and theirs is on peripher­
als. We consider disk files to be a critically 
important peripheral in the future develop­
ment of our total systems. So it made a nice 
fit, " he said, referring to the alliance . 

But the Burroughs executive also 
talked about the Memorex ability to operate 
in the plug-compatible market, which he 
said was of interest because it represented a 
new area for Burroughs. "We're interested 
in the plug-compatible market, which we're 
not in currently and which is a good busi­
ness.for them," he explained. 

In the long run, some industry ob­
servers saw Memorex being unable to solve 
its manufacturing and other problems. That 

and AT&T are concerned. Any continued 
prosecution is a sham. " 

Still, when AT&T began its case on 
Aug. 3; Justice attorneys in Judge Harold 
Greene's courtroom were cross-examining 
as crisply as ever. But events of the previous 
week caused observers to question whether 
their hearts and souls were in ,their work. . 

On July 29, Assistant Attorney Gen­
eral for Antitrust William Baxter and AT&T 

attorneys George Saunders and Howard 
Trienens held a private conference in 
Greene's chambers. Speaking for the plain­
tiff, Baxter asked Greene to recess the trial 
until June 1, 1982 to allow Congress time to 
pass legislation that would restructure the 
telecommunications industry. The Admin-

An Administration task force 
revealed that Bell has made 
three offers during the last 
four years to divest itself of 
certain assets. 

would force Burroughs to overshadow the istration had determined that S. 898, the 
Memorex identity as a strictly defensive Senate's vision of the future of telecom-
move to assure that the valued Memorex munications, did not quite match its own. It 
disk products survive to appear under the would like, as Baxter told Greene, the gen-
Burroughs name. tlemen and women from Capitol Hill to pass 

Nevertheless, Burroughs has been an amendment making the allowed volume 
having its own corporate problems oflate. It of Western Electric equipment sales to Bell 
may not have the resources available to re- units dependent on the amount of hardware 
make Memorex in its own image for some sold by WE to non-Bell companies. 

compatible? Decidedly not, according to time. So the Burroughs/Memorex strategy "We have checked it out with the 
Conlon. "We have a systems architecture might prevail after all. Bell Company," Baxter informed Greene, 
which is not compatible at the machine lan- -Ronald A. Frank "and the Administration is wholly in sup-
guage level with IBM and we don't intend to port of it. " The amendment had been in the 
compromise that." works for several weeks, and the Adminis-

Still,. the concept of Memorex en- ANTITRUST tration made it clear it regarded the measure 
hancing the versatility of IBM systems seems as an adequate substitute for the divestiture 
to fly in the face of Burroughs, which is IS relief requested by Justice. 
ultimately trying to replace the IBM equip- "It's a complete selloutto AT&T," a 
ment. But there are many ways to dislodge spokesperson for an industry group says. 

anIBMsystem,Conlonindicated,andoneis THERE NO "It's the most appalling thing I've ever 
to first aim at peripherals and subsystems seen. Travesty is too mild a word. The 
before taking aim at the mainframe. President is getting some rotten advice." 

-oiexstr~~:yl06~:{£~~iii!:~~ii:~~~~f~~--- ~J-u-ST--IC-~-?!!. ------- ~trialwit~r:en:p~~~~a: ab;~~l~~n:~~?trc~~~-
ing plug-compatible disks at IBM shops. ~ and the determination of a drill sergeant, 
Maybe add a Burroughs office automation J d G t II ATo-T d apparently agreed. 
system or a Memorex front-end as a follow- U ge reene e saran "This does not strike me as a very 
on. Then, when the user has an IBM cpu Justice he won't recess the reasoned approach, " he told the three law-
surrounded by Burroughs/Memorex de- trial to wait for Congress to yers. "It strikes me as rather peculiar. 
vices on all sides, come in for the final blow pass legislation restructuring "It is not my business if Congress 
by pointing out that only Burroughs main- the telecommunications wants to pass legislation restructuring the 
frames can get top performance out of Bur- • d communications industry, or whether they 
roughs/Memorex equipment. At that point In ustry. can or can't do it. There are a lot of other 
the user presumably would be told that During its seven-year tete-a-tete with AT&T, thjngs I would rather do than try this day 
Memorex plug-compatible devices can the Justice Department has at least proven after day. I am not eager to take this mas-
easily be modified in the field to operate that it is neither deaf nor dumb. But many ochistic punishment of being here every day 
with Burroughs mainframes. now wonder if it is perhaps blind. and absorbing a great deal of technical, eco-

Whether or not the strategy would "I don't think they ever intended to nomic, and legal information, even as much 
work remains to be seen. If Memorex really litigate," contends Edwin Spievack, attor- as I like the lawyers in this case. 
were allowed to keep its own identity, the ney for the North American Telephone As- "But I will not interrupt this case 
merger would n'ot be typical of similar cor- sociation.' 'While the Administration was merely because it might have political im-
porate unions which ultimately see one getting a handle on the situation, Justice pact orramifications in some other forum. " 
company swallowed up by the other. kept quiet. Now they've indicated they have Motion to recess denied. Next pro-

In the final analysis, the "niche ana- no interest in going after divestiture. cedure: a motion to dismiss. 
lyst~" could prevail. Perhaps merged prod- "The case is settled as far as Justice Although such a piece of paper nev-
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Why do we keep changing the system 
that manages more fixed assets . 

than any other package in the world? 
Introducing FA Plus,Version 5 • 

. Eleven years ago, we made a promise that we would, 
never allow our fixed asset package, FA Plus, to become 
out of date. We put it in writing. Right on our user contract. 

That was the beginning of one of the most remarkable 
product success stories in the annals of the software 
industry. Today, our FA Plus package manages a greater 
volume of fixed assets than any other package in the 
world. The FA Plus user list reads like a "Who's Who in 
Am'erican Banking and Industry." The total number of 
users has climbed to over 600. Scores of these companies 
are in the Fortune 500. Our commitment to them is why 
we've worked long and hard to produce FA Plus,Version 5. 

It's a complete rewrite of FA Plus. The fifth since the 
package was introduced. It keeps the promise we made 
eleven years ago. By keepingour clients up to date 
with the very latest changes in tax law and accounting 
practices. We've incorporated lease accounting in ac­
cordance with FASB-13, a replacement cost feature in 
accordance with FASB-33-and new tax procedures 
in accordance with the IRS. 

Like all McCormack & Dodge packages, FA Plus, 
Version 5 is built for smooth, easy startup. Installations 
are supervised by instructors who have the most suc­
cessful user training record in the industry. They see to it 
that your people learn in a hands-on environment. Errors 
are worked out in our classrooms, not your office. 

McCormack & Dodge. All over North America, pros­
pects who sit down and talk to us do more than just talk. 
They become customers. 

We'd like to show you why. 

I Please send schedule of free seminars, plus I information on: 
I D General Ledger D Purchase Order D Accounts 
I Payable D Fixed Assets D Capital Project Analysis 
: Name __ ~ ______________________ __ 

Company _____________ Title ____ _ 
Address City ____ _ 
State Zip __ Phone ____ _ 
Computer Model_________________ I 

McCormack&Dodge ~ 
The best financial software.The best financial people. I 

560 Hillside Avenue, Needham Heights, MA 02914; (617) 449-4012, Atlanta (404) 997-2797, Chicago I 
(312) 843-3400, Dallas (214) 369-7014, Los Angeles (213) 645-6382, San Francisco (415) 398-2960, III 

Washington, D.C, (703) 734-0710, New York (212) 486-0035 • Canada· United Kingdom. Netherlands II 
Venezuela • Italy • Australia/New Zealand· Mexico· South Africa· Sweden· Hong Kong , I 
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NEWS IN PERSPECTIVE 
er reached Greene, rumors abounded that 
Justice would seek such a resolution follow­
ing the denial of the recess motion. The 
speculation followed disclosure of an Ad­
ministration task force analysis which re­
vealed that Bell has made three offers dur­
ing the last four years to divest itself of 
assets worth $20 billion, including Western 
Electric, as a quid pro quo for dismissal of 
the suit. The offers occurred in 1977, 1979, 
and earlier this year. All were rejected by 
the Justice Department. AT&T chairman 
Charles Brown denied his company had 
ever offered to divest Western Electric. 

"If they tried to dismiss that case, 
they'd have every business in the country on 
their backs," warns Herb Jasper, executive 
vice president of the Ad Hoc Committee for 
Competitive Telecommunications (ACCT). 

"They ran into a real buzz saw on this. 
Baxter's behavior obviously indicates that 
he wants to keep his job and didn't want to 
resign over this. 

"But what they've done is stupidly 
complicate the legislation. Our position for 
five years' has been don't compromise the 
suit. But now the Administration will obvi­
ously do it, so we'l1 have to ask for more 
protection in Congress because we know we 
won't get it in court. " 

Greene is at least as unpredictable as 
Congress, and he may grant the precise re­
lief Justice originally sought but no longer 
seems to want. The judge might, of course, 
also send Justice packing. 

On the morning following the dis­
missal rumors, at least six groups were 
ready to appear in Greene's courtroom to 
contest it. Pursuant to the Tunney amend­
ments to the antitrust laws, the government 

The Administration's actiQns 
have angered a number of 
Senators. 
cannot unilaterally approve any agreement 
to settle an antitrust suit. The court must 
give notice of filing and offer interested 
parties a chance to intervene. Those doing 
so can then seek an appeal in a higher court 
or, if the judge so determines, be granted a 
new trial. 

The way around that, of course, is to 
go to Capitol Hill and amend the law," 
Spievack explains. "That's exactly what 
they're doing. " 

They're not doing ittoo well. Al­
though S. 898 easily passed the Commerce 
Committee, it has yet to reach the floor. 
Under Senate rules, the Administration's 
proposed amendment, along with another 
which would give specialized carriers equal 
access with Long Lines to Bell's local-ex­
change networks, must be inserted into the 
legislation when it is taken up by the full 
Senate later this month. 

The Administration's actions have 
angered a number of Senators. Foremost 
among them is Strom Thurmond (R-S.C.), 

chairman of the Judiciary Committee. He 
has twice tried and failed to get S. 898 
referred to his committee, which wants to 
investigate its antitrust implications. Sen. 
Robert Packwood (R-Ore.), whom Jasper 
describes as "if not in AT&T'S pocket, then 
certainly acting like he is," so far has had 
the votes to stall Thurmond. But just prior to 
last month's recess there were indications 
that the gentleman from Oregon might face 
considerable difficulties convincing the re­
mainder of his colleagues of the virtue of his 
position. 

"The Reagan Administration, in my 
view, has demonstrated a singular lack of 
interest in the enforcement of antitrust 
laws," Sen. John Danforth (R-Mo.) com­
plained during confirmation hearings of 
James Miller as chairman of the Federal 
Trade Commission. "This, in my opinion, 
is a mistake. 

"Free and open competition is at the 
heart of Republican philosophy, and dili­
gent enforcement of the antitrust laws is 
important to the maintenance of a competi­
tive marketplace." 

Sen. Slade Gorton (R-Wash.), the 
lone dissenter in the 16-1 vote to confirm 
Miller, said actions such as· the attempted 
dropping of the AT&T suit indicate "indif­
ference about the enforcement of the anti­
trust laws." Gorton asked that Miller's 
nomination be held "until I have had an 
opportunity to discuss these matters" with 
Administration officials. 

"People have come out of the wood­
work that the Administration never realized 
were there," says an attorney whose client 
recently won a large antitrust judgment 
against AT&T. "In a sense the Administra­
tion is having its cake and eating it too. It 
has paid lip service to the Bell side by saying 
that if there is a legislative solution, they 
won't pursue the case further. And they've 
appeased the other side by continuing the 
trial. So they've fulfilled their political obli­
gations. 

, 'Thurmond is stirring up all sorts of 
discontent. He must have lost a dime in a 
phone somewhere." 

The Senator from South Carolina 
was not stirring up nearly as much distress 
as the President. The political firestorm 
after the attempted dismissal forced the Ad­
ministration to withdraw, tail between legs, 
and lick its wounds. Nevertheless, it prom­
ised to "make whatever efforts are appro­
priate" to win passage of its controversial 
amendments. 

"We're naturally disappointed that 
the delay wasn't granted and the Justice 
Department was unable to dismiss the 
suit," a Bell spokesman said. "We have 
said repeatedly that Congress is the appro­
priate forum for resolution of the structural 
issues confronting our industry. 

"But we are pleased that the govern­
ment has essentially abandoned the extreme 
relief it sought. from the court and instead 

prefers a legislative solution. " 
Others were not so pleased. 
"It's going to be very difficult to 

trust Justice now," a source says. "I'm not 
even sure why they're continuing. The Ad­
ministration doesn't mean it and Baxter 
doesn't mean it. I guess the trial staff will try 
its best, though. " 

"It's going to be very hard for Jus­
tice to go forward with any spirit and deter­
mination, " says independent consultant 
John Guttenberg. "There's confusion and 
morale problems all over the department. 
Baxter either has a gun at his back or has 
been totally' duplicitous. The Administra­
tion has taken charge of the case and the 
legislation. Congress is the more likely mi­
lieu of [Defense Secretary Caspar] Wein-

There is almost no chance 
that Rep. Wirth's crew will 
look favorably upon the 
Administration's amendment. 
berger, and [Commerce Secretary Malcolm] 
Baldrige, " both of whom have vigorously 
opposed any divestiture. " 

Those two aren't the only ones who 
will try to win the battle on the playing fields 
of Capitol Hill. The object of interested 
parties' affections when Congress returns 
this month will be Rep. Tim Wirth (D­
Colo.), chairman of the House telecom­
munications subcommittee. His group has 
been holding fact-finding hearings all sum­
mer on the state' of competition-or lack 
thereof-in the industry. 

The subcommittee has taken consid­
erable time and energy to establish a factual 
foundation prior to drafting its bill, which it 
is expected to do late this month or early 
next. That measure will undoubtedly be far 
different from Sen. Packwood's. 

There is almost no chance that 
Wirth's crew will look favorably upon the 
Administration's amendment, which an 
AT&T spokesman characterized as "making 

, sure Western sells inside and outside. No­
body's ever proven that their prices are 
higher than they have to be." Wirth is gen­
erally, perceived to be much less sympathet­
ic to AT&T'S entreaties than Sen. Packwood. 

"The pressure on [Wirth] is phe­
nomenal, " the attorney notes. "He's going 
to come out of this a diamond." 

"Packwood has already indicated 
how he feels," Jasper says. "It's 'don't 
bother me with the facts, I've already made 
up my mind. Don't tell me there's no com­
petition, because I know there is.' What 
kind of a statement is that? 

"A lot depends on Wirth, but I 
wo~ldn 't want to put all my eggs in there. 
He's a political animal like the rest of them. 
What he will decide may be miles apart 
from what we consider good legislation." 

Even if Wirth finishes light-years 
away from those who would like to ring 
AT&T'S bell, it may have to be close enough. 
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You don't need 
more hardware ... 

HERO out-powers 
the competition 
Meet the new software, HERO. 
It's got more power, more muscle 
and more efficiency than TSO, 
ROSCOE,® or WYLBUR~ It puts 
more programmers on line, 
delivers lightning-fast execution 

. and practically installs itself. 

HERO puts more 
programmers on line 
Until now, if you wanted more 
programmers on line, you had to 
add more compute power. HERO 
CHANGES THAT! It increases 
productivity without increasing 
hardware costs. It's an interactive 
development system that runs on 

You need a 
the IBM-compatible family of 
computers with more efficiency 
than anything else you can buy. 
With HERO you can afford to have 
as many terminals as you have 
programmers. 

HERO puts everyone 
on line 
HERO is so efficient and so 
powerful you can literally put every­
one in the DP department on line. 
Secretaries love its easy to learn, 
easy to use English language 
commands. Systems programmers 
like the way it almost installs itself. 
HERO makes tuning a breeze 
and requires no operating system 
modifications. Managers use 

HERO to automate many of the 
routine functions that rob them of 
valuable time. And working with 
the same tools as everyone else 
provides a better hands-on under­
standing of day to day situations. 
Programmers like HERO's power, 
efficiency and response time. 

HERO puts software 
power at your fingertips 
• Today's best full screen editor­

ASCII or 3270 
• Range construct for unsurpassed 

power in file manipulation 
• Interactive documentation 

preparation 
• Full range of data management 

capabilities 

ROSCOE ® is a registered trademark of Applied Data Research, Inc. WYLBUR ® is a registered trademark of Stanford University 



Software HERO 
• Powerful JES2 interface 
• Uses ordinary as file structure 

yet offers compressed files 
• Edits files with records of up to 

500 characters in length 
• Automatic recovery system 
• Compiled command processor 
• Support for a broad variety of 

terminal types 
• User exits. 
• Data system security 
• AC F2 interface 
• Mail & tE?rminal-to-terminal 

messages 

Call The Software 
Authority now for on 
the spot answers 
Before you invest in any other 
development system or additional 

hardware, do this: Call us, The 
Software Authority. Use the phone 
right now while you're thinking 
about it or return the handy 
coupon. We'll answer all your 
questions on the spot. You don't 
need more hardware, you need 
a software HERO! 

THE SOFTWARE 
AUTHORITY 

1270 Oakmead parkway 
Sunnyvale, CA 94086 

(408) 749-9100 
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YES: 
I want to know more about 
HERO. 
D Call me the moment you 

receive this coupon. 
D Send me more information. 
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Our HP125 gives managers the personal computing 
power they need to do their jobs better, while keep-

... ing your company's EDP system fully integrated .. 
. To begin with, it has VisiCalc. This 
powerful management tool increases the 
accuracy-and speed-of sales forecasts, 
budget estimates, financial models; 
even strategic "what if" analyses. 

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



The HP 125 communicates to just about any central 
EDP system. Which makes it ideal for distributed 
processing environments. 

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

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

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

plan, not as an alternate. 

. Friendly­
sophistication. 

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

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

When perfonnance must be measured by results. 

FhOW. HEWLETT 
~~ PACKARD 

47110 HPG130 
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If you have a 
thermal 
teleprinter. ' .. 

we have your 
thermal telepaper! 
Remember the name Perfection~ 
It's a brand you can count on for 
thermal paper no matter what type 
of machine you have ... either tele­
communications equipment or 
measurement/recording devices 
using thermal printers. 

You can rely on Perfection qual ity. 
Because Perfection thermal paper 
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The force has not been with them lately. 

S. 898 is an anathema because it 
allegedly fails to adequately separate both 
the manufacturing and research and devel­
opment of regulated and deregulated prod­
ucts and local exchange service from long­
distance service. They have no friends at the 
Justice, Commerce, and Defense Depart­
ments, all of which apparently would be 
perfectly satisfied with preservation of the 
status quo. So what's the opposition to do? 

"There seems to be a growing 
awareness among users, " Tymshare presi­
dent Tom 0 'Rourke says. "The recent price 
increases will impact on companies like 
never before. It may make them realize that 
they don't want this monster which can get 
prices through whenever it wants and for 
however much it wants unleashed in the 
marketplace. The whole affair makes you 
feel like you're in the middle of the road 
with a steamroller coming at you. " 

''The whole thing is bizarre," the 
attorney says. "There are so many heads to 
this hydra nobody comprehends who's do­
ingwhattowhom. Mr. Baxter has had to eat 
a lot of crow, and I'm surprised he's still 
there if he's committed to what he said pub­
licly [that Justice would 'litigate the case to 
the eyeballs ']. It's extremely difficult for 
Jasper and [Jack] Biddle [executive vice 
president of the Computer and Communica­
tions Industry Association] to reach Bald­
rige. I don't think either of them has been to 
a rodeo in 25 years. ~ , 

"At the ninth hour we're certainly 
not going to fold up our tents and walk 
away, " Spievack promises. "Their private 
little dismissal game got blown apart, and 
they've had to back off several steps. 

"We haven't given up hope in the 
Senate. They're far away from a resolution 
of the issue. And the battle is a long way 
from over. We're into next year for sure." 

And the next year, and the next, and 
the next. ... 

-Willie Schatz 

IBM 'IN 
THE EEC'S 
CLUTCHES 
Speculation is that the , 
antitrust case in the European 
Court against IBM will go fast 
and furiously. 
Movie buffs will remember in Butch Cas­
sidy and the Sundance Kid how a member of 
Butch's gang agrees to knife fight with him 
as long as there are rules. Hey, wait a min­
ute, says Cassidy, there are no rules in knife 
fights-whereupon Cassidy strikes his op-

ponent a deadly blow beneath the belt. 
The movie is playing again in Eu­

rope with IBM in the Cassidy role and the 
competition directorate of the EEC Commis­
sion as the follow-the-rules challenger. 
Bubbling with confidence, close-to-com­
mission sources believe the commission is 
freewheeling to an antitrust case victory 
against the U. S. giant by early next year. 
The outcome will have a big impact on IBM, 
its competition, and their users. 

If the commission wins, total un­
bundling of main memory and basic operat­
ing system software together with early dis­
closure of interface data may spread to the 
U.S. If IBM wins, it will set the seal on a 
remarkable antitrust defense record for a 
company which, its lead counsel in Europe, 

The charges alleged a 
dominant position of IBM and 
abuse of this position to 
protect itself from competition 
by PCMs. 
Jeremy Lever, suggested, was "more 
sinned against than any other corporation in 
legal history. " 

Cassidy and his gang notwithstand­
ing, knives have already been bared and the 
first blood has been drawn by the commis­
sion. In July, the Court of Justice of the 
European Communities (the European 
Court) took just four hours to hear and dis­
miss an IBM request for interim measures. 
These would have gained the giant time and 
maybe freed it from the obligation to defend 
itself against the commission's charges. 
Unfortunately for IBM, there is no appeal 
against the European Court's verdict. 

How the rest of the case will go is far 
from clear. The only probability is that it 
will be over fast, in contrast to some other 
notoriously long drawn out antitrust cases. 
The commission's competition directorate, 
familiarly known as DG4, started work on its 
IBM investigation way back in 1974. Last 
December, it filed a "statement of objec­
tions" on IBM in Armonk in the name of the 
lO-member nation commission and sup­
ported by Amdahl, Memorex, and Itel (now 
National Semiconductor). The commission 
acts as administration for the EEC members. 
These include West Germany, France, the 
United Kingdom, and Italy. Together, they 
theoretically carry slightly larger economic 
clout than the U.S. 

The charges alleged a dominant po­
sition of IBM and abuse of this position to 
protect itself from competition by plug­
compatible manufacturers. Specificallyob­
jected to were ,bundling minimum main 
memory and basic software withcpus, with­
holding installation productivity options 
(systems generation aids) from non-IBM cpu 
users, and failing to disclose interface infor­
mation on new products till after first cus­
tomer shipment "if at all. ' , 

, The commission gave IBM until the 
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end of April this year to defend itself against 
the charges. IBM then surprised everybody 
by attacking the DG4 head-on at the level of 
Europe's supreme court. IBM'S complaints 
were that the statement of objections was 
not comprehensible, that the period allowed 
for a reply was inadequate, that DG4 had no 
right to speak for the commission, and that 
the procedure was a breach of international 
law because it interfered with the internal 
affairs of the U. S. 

What IBM has gotten out of this pro­
test so far is a rap on the knuckles from the 
European Court, an extra four months to 
prepare its answers, and an almost unani­
mous verdict from U. S. and European 
sources that it screwed up on its initial tac­
tics. 

Sources are more than usually reti­
cent about commenting openly on the case 
fora number of reasons. Those closest to the 
action represent one side or the other and do 
not want to reveal infonnation which could 
be used in subsequent stages of the case. 
And the parties involved are precious con­
tacts or clients for others in an otherwise 
good position to comment. 

That said, the universal comment is 
that the rules in Europe are different from 

IBM has complained that the 
. whole procedure is a breach 
of international law because 
it interferes with the internal 
affairs of the U.S. 
those in the U. S., that IBM'S complaints will 
be difficult to uphold, and that IBM was 
tactless in the extreme to challenge Europe­
ans on the grounds that similar charges had 
already been ruled on in the U. S. 

IBM is "seeking immunity from Eu­
ropean jurisdiction in antitrust proceed­
ings, " according to the commission's coun­
sel John Temple Lang. "Lawyers are quite 
surprised at [IBM'S tactics] ... and how 
they're conducting themselves," said one 
U. S. government source keeping tabs on the 
action. His explanation was that IBM must 
feel that by trying to delay the procedure, 
the company will get some sort of judgment 
on a back issue and that it will already have 
changed its practices by the time it takes 
effect. But theJegal setup is very different. 
"In U.S. courts, trial judges are always 
looking over their shoulder for fear of being 
overruled on appeal. There is no appeal 
here, " he said. 

Pro-commission sources claim that 
it was the U.S. law flnn Cravath, Swaine 
and Moore that instructed IBM'S European 
counsel to adopt the delaying tactics which 
have worked so well in the U.S. case. But 
they argue that the Europeans' hearts are not 
in it. "Not one of the nine counsel from 
Europe believes in what they're doing," 
said one source. 

Ironically, IBM is rumored to have 
outbid the commission in retaining the ser-

vices of its lead counsel, Jeremy Lever. In 
the July hearing, Lever said that the DG4 
administrative procedure was unlawful, as­
serting that "one simply cannot have indi­
viduals going round the community (EEC) 
and in the name of the commission but un­
lawfully threatening undertakings with 
massive flnes. " He said that the commis­
sion could try again, and come up with a 
new statement of objections if it were so 
advised. 

Lever also brought up a diplomatic 
note, sent by the U.S. government to the 
commission, referring to the case. Ap­
proved by the U. S. Department of Justice, 
the note points out to the commission that a 
similar investigation is on in the U.S. and 
expresses the hope that the European pro­
ceedings would not prejudice the results of 
the U.S. case. It asks for consultations un­
der the auspices of the Paris-based Organi­
zation for Economic Cooperation and De­
velopment (OECD). The commission, say 
both EEC and U.S. government sources, has 
replied favorably. 

In the meantime, the IBM attack on 
DG4 's authority may have appeared "plain, 
bloody, chauvinistically stupid" to Europe­
ans close to the case. But in view of the 
scheduled course of the case and DG4 's line 
of attack, the company may have been faced 
with few alternatives. 

By Aug. 31, IBM was required to 
have delivered its reply to the statement of 
objections. On Sept. 16, IBM will renew its 
attack on DG4 (the July attempt to quash the 
case was to obtain temporary relief from 
compliance). If this fails, as most observers 
bet, the commission will discuss IBM'S reply 
with the company probably in December, 
check whether it got' its facts right, and 
decide whether to proceed with a fonnal 
decision. If so, it will then draft the deci­
sion, put the decision to a consultative com­
mittee o~ EEC national administration repre­
sentatives in the antitrust field, adapt the 
decision to· their liking, submit to the full 
EEC Commission for approval (which has 
normally been almost a formality in compe­
tition cases), and then publish the decision. 
At this point, it's put into effect, without 
further reference to the courts wherever they 
may be. 

The commission could order IBM to 
change its marketing practices. And it could 
even impose a flne on IBM equivalent to 10% 
of its EEC revenues, a sum that could there­
fore be almost $1 billion. IBM would have 
one chance to contest the verdict at the Eu­
ropean Court, but its verdict would be final. 

, The only higher authority is the Internation­
al Court at The Hague. And it would have to 
be the U.S. government, not IBM, that 
would take on the EEC. 

Apart from believing IBM has gotten 
off to a bad start by attacking commission 
practices and the independence of the Euro­
pean Court, pro-commission sources think 
they have a watertight case against the U. S. 

finn. To justify what must seem extravagant 
claims, considering all the other unsuccess­
ful cases against IBM, they argue that domi­
nance should not be difficult to prove. 

Though IBM could query overall Eu­
ropean dp market share figures, it will have 
difficulty saying it does not have an 85% to 
90% share of the IBM and IBM-compatible 
market. "The only way IBM can prove this is 
not a distinct market is to show there is a 
large number of users who frequently shift 
from non-IBM to IBM and IBM-compatible 
systems, or vice versa, " says one who has 
followed DG4 reasoning. 

If dominance is proved, then the 
commission has to show that main memory 
and basic software are physically able to be 
sold separately from cpus. 

In the minimal amount of informa­
tion it allows to seep through the iron curtain 
of the industrial world, IBM says it believes 

Sources claim the U.S. law 
firm of Cravath, Swaine and' 
Moore instructed IBM's 
European counsel to adopt the 
delaying tactics which have 
worked so well in the U.S. 
case. 

its defense will show there has been no 
violation of the EEC'S Article 86 dealing 
with competition law. But it will not com­
ment-nor indeed will commission offi­
cials--on whether top IBM board members 
have offered a compromise deal to DG4. 
Rumored to be on offer from IBM are con­
cessions on operating systems software un­
bundling as long as IBM can hang on to 
bundled main memory and interface infor­
mation. IBM has already· agreed to release 
IPO and SIPO to non-IBM cpu users. 

But despite the arguments in favor 
of the DG4 case, there are still a number of 
doubts. One is on the professionalism of the 
DG4 case. 

One analyst not renowned for pro­
IBM postures dismisses the DG4 complaints 
as "truly ridiculous. They're trying to keep 
themselves in a job," he says. "They've 
only had a couple of people working on the 
case, they're not terribly knowledgeable 
about the industry, and they have very poor 
flIes and minimal evidence. " 

In July, there were no DG4 staffers 
working full time on the case. For IBM, by 
contrast, in Brussels, Paris (IBM'S European 
headquarters), and London, the staffis esti­
mated at upwards of 200. At the European 
Court hearing in July, the commission sent 
two representatives while IBM sent 15. 

"If they throw enough money at a 
problem, they think it will go away," ob­
served a pro-commission source disgusted­
ly, all the more disgusted because the com­
mission may have to pay IBM'S costs if it is 
overruled. -

IBM'S chances to get out of the com-
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mission's clutches will come in two 
stages-first, the Sept. 16 challenge to the 
admissibility of the DG4 case, and second, 
on appeal over the commission decision, if 
the case goes that far. 

IBM'S best hopes for success come 
from eliciting support from users and lobby­
ing the various committees that will be in­
volved in the different stages of the DG4 's 
scheduled procedure. Telling points are 'that 
ever-faithful users often support IBM'S poli­
cies, and that a DG4 ruling against IBM on 
bundling and interface disclosure may hurt 
European mainframers more than it would 
hurt the U. S. giant. 

-Andrew Lloyd 

TECHNOLOGY 

AI: MORE 
THAN 
A SCIENCE 
Teknowledge Inc. has taken 
upon itself the missionary 
role of spreading the good 
word on knowledge 
engineering, expert systems, 
and artificial intelligence. 
It could take an engineer one year to learn to 
make effective use of a structural analysis 
software package called MARC, SO now 
there's a package called SACON (structural 
analysis consultant), which applies the tech­
niques of artificial intelligence to advise the 
structural engineer on the use of MARC, By. 
getting a computer to serve as an interactive 
instructor, one avoids taking up the time of 
an expert, someone whose time is both ex­
pensive and hard to come by. 

"There are literally hundreds of 
those applications where the people who 
have the experience and the real expertise 
are in short supply and high demand," says 
Bruce G. Buchanan. "So Teknowledge is 
formed around the idea of providing that 
knowledge engineering help." 

Teknowledge Inc. (pronounced 
tech-knowledge) has taken upon itself the 
missionary role of spreading the good word 
on knowledge engineering, expert systems, 
and the benefits available from the years of 
artificial intelligence research that have 
been performed on some campuses. As 
phrased by Stanford University'S Edward 
A. Feigenbaum, AI is a science becoming a 
technology. 

In this thing called an expert system, 
the computer is made to serve as a consul­
tant in a narrow discipline or on a set of 
specific problems. SACON is an example of 

this. Recognition of this new capability and 
its value to industry has caused several com­
panies to approach people at Stanford for 
assistance on specific problems. But the 
university bars involvement in things of a 
proprietary nature, and so to get around this 
Teknowledge was recently formed in Palo 
Alto, Calif. \ 

Several companies have already 
signed up to send employees to lengthy 
training programs that will be conducted by 
Teknowledge. In addition to six-month and 
one-year courses, the company is also plan­
ning one-day executive briefings around the 
country. 

, Expert systems typically consist of a 
knowledge base, the fount of knowledge 
that makes someone an expert in his field, 
plus the software that makes it possible for a 
computer to draw inferences from state­
ments of fact. This latter software, which 
Fiegenbaum calls an inference engine, has 
been made into a sort of utility package and' 
becomes one of the important tools of 
knowledge engineering. The prototypical 
example is Emycin, the inference engine 
originally developed as part of an expert 
system called Mycin. Emycin can also be 
viewed as a high-level programming lan­
guage, but, says Buchanan, "more accu­
rately it's a tool for building expert sys­
tems. " 

Emycin and a similar package called 
Age are two of the knowledge engineering 
tools that Teknowledge will help harness to 
solve the problems of industry. People from 
client companies, Buchanan explains, will 
build the knowledge base to drive Emycin, 
having first learned of Emycin' s limitations 
and what it can do. Its strength, he says, is in 
diagnosis tasks, its ability to provide advice 
on what to do once it has been told what the 
problem looks like. While many types of 
problems don't fit this mold, he adds, there 
still are "literally hundreds that do." 

Buchanan, who is acting president 
of Teknowledge, says he wants a student 
who has taken a six-month course to return 

In an expert system, I the 
computer is made to serve as 
a consultant in a narrow 
discipline or on a set of 
specific problems. 
to his company qualified to work with ex­
perts there in the construction of expert sys­
tems driven by Emycin. After a year of 
instruction, a student should also be able to 
modify Emycin and Age to adapt them to 
more different types of expert systems. The 
student ideally will be very familiar with 
corporate problems that can harness the 
tools of knowledge engineering. He need 
not be a computer scientist or full-time pro­
grammer but should be a good programmer 
and very familiar with computing. 

Building the knowledge base, he 
adds, is not always an effort requiring sever-
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al man-years. "There's a lot of art in scaling 
the problem to make it a manageable prob­
lem," he says. "We've had small-scale ex­
periments where an initial knowledge base 
was built in the course of several days, 
enough to begin understanding the strengths 
and limitations of that small knowledge 
base and see where it needs to be ex­
tended. " And then it can be fine-tuned over 
several months. 

There appears, however, to be no 
effective guide to selecting good applica­
tions. "Part of the art of building expert 
systems is matching the application to the 
tools that are available," explains Buchan­
an. "Just as we were never very good about 
saying this problem should or should not be 
put on a computer, we're not very good at 
saying precisely that this problem is a good 
one [for an expert system] because .... " 

He leans back in his chair and adds, 
"It's still an art. But so is most of computer 
programming. " 

-Edward K. Yasaki 

OAT ABASE SYSTEMS 

DBMS:OUT 
OF THE 
CLOSET 
Demand is reflected in the 
dollar size of the market, 
estimated by some software 
vendors to be near $1 billion 
annually. 
For the past decade database management 
systems have received a rather cool recep­
tion from data processing managers. Few 
knew how to use them. When they were 
permitted in to dp shops, it often was as a 
solution to a very specific application prob­
lem. Like almost everything else in the 
computer room, database systems evolved 
as disjointed, isolated tools that only pro­
grammers could use. 

Times have changed. Backed up 
against the wall by the rapid proliferation of 
data and irate users waving their lists of 
unfilled requests, dp managers have 
warmed up to the idea of database systems, 
"user-friendly languages," and the prom­
ise of productivity. 

But so have the users out in the func­
tional areas, who are controlling bigger and 
bigger chunks of the corporate dp budget, 
according to observers. 

Demand is reflected in the dollar 
size of the database market, estimated by 
some software vendors to be near $1 billion 

. annually. One database systems executive, 
\ John Maguire, president of Software AG, 
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Reston, Va., a company which grew 75% 
last year, presented an interesting sequence 
of figures that indicate the market could hit 
the $4 billion mark by 1985. On the conser­
vative side are industry analysts who esti­
mate the $4 billion point won't be reached 
by 1990. 

No matter who is right the message 
is c1ear--database systems are in demand 

One of the most interesting 
and least understood 
examples is the intelligent 
database machine (10M) made 
by BriHon Lee Inc. -
and the companies providing them are head­
ed for healthy growth curves. 

The vendors appear to be addressing 
two main issues: first, improving each use 
of the dp system, usually through friendly 
languages and more powerful data 'dictio­
naries, and second, improving perfor­
mance, particularly focusing on DBMS ma­
chines. 

Although few companies or consul­
tants agree on which approaches will pre­
vail, they all seem to express feelings simi­
lar to those of John Schmitt, a senior data­
base consultant for Intel: "I think we are on 
the brink of something here." 

Schmitt's comment was directed in 
particular at the emergence of hardware 
dedicated specifically to database func­
tions. One of the most interesting and least 
understood examples of that trend is the 
intelligent data machine (10M) made by 
Britton Lee Inc., Los Gatos, Calif. Britton 
Lee's approach to improved performance is 
a dedicated database management "en­
gine" designed specifically to support 
DBMS functions. It is aimed at the oem mar­
ket and sells for about $50,000. 

The company likes to point out that" 
its machine is "10 times faster than a soft­
ware-only approach" and it offers "all the 
benefits of IBM'S SQL with none of the disad­
vantages. " There is one major catch-the 
intelligent data machine only comes with an 
operating level language; someone has to 
write all the necessary interfaces to a host 
machine. 

For instance, to make an 10M fit into 
an IBM shop, a user language interface has to 
be written, as well as a host computer lan­
guage interface, neither of which is a small 
task. 

However, according to Judy Miller, 
director of sales for Britton Lee, an oem 
customer is already at work writing an SQL 

translator. 
"This machine may make million­

aires of consultants and programmers who 
write the interfaces," quipped one Britton 
Lee employee during a demonstration of the 
product at this year's NCC. 

Another· shortcoming of the system 
is that it cannot support tape drives that are 
often used as backup. Instead, backup can 

Whereto buy 
an Intel memory system: 
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Pioneer/Dayton 
Dayton, Ohio 

(513) 236-9900 

Pioneer/Washington 
Gaithersburg, Maryland 

(301) 948-0710 

Wyle Distribution Group 
EI Segundo, California 

(213) 322-3826 

Zentronics 
Mississauga, Ontario 

Canada 
(416) 676-9000 

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

office, please consult the 
Yellow Pages. 



In case of memory loss, 
ifi nice to have a number you can call. 

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

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

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

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

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

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

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

And 
whatever 
else we 
can do 
to keep 
your DEC 
system producing­
be it a VAX,750 (in 
which case, you'll want our 
MU-S7S0J. 780 (MU-5780), 
or a number of PDP-11's (add-in 
CM-S044 for 11/44, 11/34,11/04; or 
add-on IN-1671 for 11/70). 

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

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

To find out how to expand your VAX, 
PDPorEclipse system-with a memory 

supplier you know you 
can depend on­

contact your 
local Intel 

distributor 
(listed at left), 

Or call our toll- ' 
free sales number: 

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

extension 506). 
Now, before it slips 

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

Europe: Intel International, Brussels, Belgium, 
Japan: Intel Japan, Tokyo, United States and Canadian 
distributors: Alliance, Almac/Stroum, Arrow Electronics, 
Avnet Electronics, Component Specialties, Hamilton/Avnet, 
Hamilton/Electro Sales, Harvey, Industrial Components, 
Pioneer, L,A Varah, Wyle Distribution Group, Zentronics, 

I-nil-~ ICteliv~rs l'e solutions 
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THE BEST PLACE m 
OORKONYOUROWN IDFAS 

IS NOT AT WORK. 
Until now, the most sophisticated 

computers were found at work. Which 
meant anyone who needed a computer to 
develop his own ideas did so before anyone 
arrived in the morning. Or after everyone 
left at night. 

Fortunately, that is no longer nec­
essary. For some of the best parts of a 
big computer can now be had in a 
computer small enough (and inexpen­
sive enough) to fit into anyone's bud­
get (personal or corporate). 

The MPT/l00 computer you 
see here. 

The MPT/l00 runs a multi­
tasking FORTRAN and a multi­
tasking PASCAL that executes at 
assembly language speeds. An ANSI­
compatible BASIC that lets you write 
quickly large programs that take up a 
small amount of space. A full range of 
user-friendly aids like a Command Line 
Interpreter, a Menu Editor, and a Debug­
ger. And MP/OS, one of the most ad­
vanced operating systems in the business. 

Such systems software is not only famil­
iar and consequently easy to use. It also lets 
you get your software up and running faster. 
So you (and your ideas) can be on the road 
while everyone else is still on the drawing 
board. 
_ You (and your ideas) can go any-
where in the world. Because we give the 
MPT/l00 computer the same worldwide 

support we give every Data General com­
puter. And when you've really taken off, 



you can grow with all your software, all 
your peripherals, everything you've learned. 
Because we've gone to great lengths to make 
our computers get along with each other. 

What, you may ask, is inside the 
I computer? A 16-bit microNOVA® com­
I puter. 64K-bytes of memory. 80-column 

by 24-line screen. Full keyboard with 
I numeric pad. 716-KB of on-line storage 

on two 358 mini-diskettes. 
Out back you'll find an 1/0 bus that 

accepts the standard microNOVA 
peripherals, including Data General 
Winchester-type disks. As well as your 
own interfaces. And two synchronousl 
asynchronous communications ports pro­
grammable to 19.2K baud. 

And a host of operating features 
you'll have to see in action. 

The point here is that with an 
MPT/100 computer of your own, there is 
no reason why you can't do what a lot of 
other companies have done with other 
Data General computers. 

Like Summagraphics Corporation of 
Fairfield, Connecticut, a company whose 
Computer Aided Drafting (CAD) systems 
have made their customer's draftsmen 

3-10 times more productive. An achieve­
ment that has tripled Summagraphics 
systems business in 20 months. 

If you would like more informa­
tion about the MPT/100 computer, 
call your local Data General office, 
your Data General manufacturer's 
representative, or one of the dis­
tributors listed below. Or write 
us at MS C-228, 4400 Com­
puter Drive, Westboro, 
MA 01580. 
We would suggest, how­

ever, that you ask us to send 
this information to your home. 

Unless, of course, you're plan­
ning to use the MPT/100 to work on your 

hot new project at work. 
MPT/100 computers are available for 

delivery from SCHWEBER, HALL­
MARK, KIERULFF, ALMACI 
STROUM and R.A.E. in Canada. 

~. DataGeneral 
We take care of out own. 

microNOVA is a registered trademark of Data General Corporation. © 1981, Data General Corporation. 
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"Our On-Line 
Computer Output 
Microfilm Recorder 
is extremely fast, 
inexpensive to use 
and simple to 
operate!' 
DatagraphiX recently spoke withM r . John 
E. Dye, Senior Director of Information 
Services, Blue Cross and Blue Shield of North 
Carolina, about his company's dec;ision to in­
stall an on-line COM system. 

DatagraphiX: What prompted you to con­
sider an on-line microfilm recorder? 
Dye: There were basically two major rea­
sons. Faster turnaround and operational 
convenience. With on-line COM we could 
eliminate all of the tape handling. It doesn't 
require extra people and there is no 
throughput delay. We can get microfiche 
duplicates to the users much more quickly 
than paper reports. 
DatagraphiX: Previously, you used a ser­
vice bureau. Why did you decide to purchase 
your own unit? 
Dye: We did a cost justification study and 
found that the money we were spending on 
a service bureau was just about what we 
would have to spend for our own COM 
recorder. Initially, our present needs would 
utilize only 20% of the machine's capabili- . 
ties, so we could grow without additional 
equipment costs. Economically, it made sense. 
DatagraphiX: Why did you choose a 
DatagraphiX on-line COM? 

Dye: I've used DatagraphiX equipment for 
about 15 years. I have found DatagraphiX 
to be a good, solid company that supports 
their equipment and provides reliable 
serVIce. 
DatagraphiX: Did you encounter any diffi­
culties in the transition to on-line? 
Dye: We were impressed with how easy it ' 
was. Our technical librarian was able to 
perform most of the conversions. And 
DatagraphiX supplied very thorough train­
ing in hardware operation and the use of its 
on-line software. 
DatagraphiX: So you are satisfied with the 
reliability of the AutoCO~ II®? 
Dye: Very much so. Uptime is better 
than 95%. 
DatagraphiX: What is your overall reaction 
to the AutoCOM II? 
Dye: It meets our most demanding data 
processing requirements. It saves time, ma­
terial, space, and money, just to mention a 
few advantages. Also, we believe microfiche 
has great advantages over paper in cost and 

. availability. If we experience another paper 
shortage, we have the secure feeling that we 
have a backup. Like Blue Cross and Blue 
Shield protection, it's reassuring to know 
we're covered against emergencies. 

For further information on how DatagraphiX' COM systems can help, call or write for our free brochure. 
P.O. Box 82449, San Diego, CA 92138, (714)291-9960, Ext. 581, TWX (910)335-2058. 

a General Dynamics subsidiary 
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NEWS IN PERSPECTIVE 
be run on one of the disk drives under the 
machine's control. It is rumored that Britton 
Lee plans to remedy that shortcoming with a 
future product announcement. Also, the 
IDM does not provide data integrity or con­
straint checking. That, too, is expected to be 
addressed by future product releases. 

The machine uses a relational ap­
proach to its data structure, making data 
"content dependent" not "position depen­
dent," observed sales director Miller. 
" 'Get next record' is not a valid command 
to the IDM," she added. 

Inside the mysterious black box, 
which is about the size of a small house safe, 
is a database accelerator board, an va pro­
cessor board, a general resource manager, a 
disk controller board, and a memory board. 
The chassis was designed to hold 16 boards, 
so there is plenty of room to add more va or 
memory, said Miller. 

All this souped-up software and spe­
cially designed hardware make for a very 
fast database processor. According to the 
company, the machine will run at 10 MIPS, 

compared to an IBM 3033, which runs at 
about 7 MIPS. 

The key to achieving faster through­
put is off-loading functions from the host. 
Among the functions the IDM will handle are 
storage and update to the database. It will 
traffic-cop multi-user situations, taking care 
of all security and recovery measures as 
well as monitor uses to make sure no one 
monopolizes the system. The IDM will also 
select the path through the data and optimize 
the va accesses by grouping data requests 
together when the information is stored on 
the same disk drive. The economy feature 
reduces the number of va trips out to disk. 

There is an ironic twist to the way 
the IDM operates. Britton Lee comes along 
and creates a powerful engine for the ex­
press purpose of off-loading the database 
functions out of the mainframe. But when 
you take a closer look, the host has been 
loaded down with a new set of tasks in order 
to operate the IDM; all translation has to be 
handled by the host computer. 

Users will also find the IDM falls into 
the heart of an old controversy in the data­
base field-whether a vendor should create 
the product using new architecture or build 
with the old. 

According to Software AG president 
Maguire, new architecture can be a "draw­
back. " 

''There have been two approaches 
to operating database machines, " he said. 
"In general, it's been the new architecture 
people versus those who tried to use existing 
architecture." Software AG, joined more 
recently by the Storage Technology/Mag­
nuson announcement of their database ma­
chine, offers an example of database 
machines that incorporate conventional 
software. 

Cullinane tried its hand at making 
DBMS machines that used a new architec-

ture, but then got out of that business. "The 
trouble with the promise of new architecture 
is that all the software has to be written from 
scratch. That's one reason Britton Lee's 
machine is not being marketed to end us­
ers, " said Maguire. 

No competitors, says Britton Lee­
at least not yet. It concedes that Intel's soon­
to-be-announced database chip may change 
that monopoly position. Britton Lee's Mil­
ler does not feel Intel will be a head-to-head 
competitor. Theirs is a "truly low-end pr9d­
uct compared to ours. " 

Reluctant to name specific custom­
ers, Miller did say the company's customer 
list numbers about 20, most of which are 

CUllina'ne tried its hand at 
making DBMS machines that 
used a new architecture, but 
then 'got out of the business. 
computer hardware makers. Among those 
customers, some industry sources close to 
the company say, are Data General and a 
Minneapolis computer maker, both of 
which are considering an IDM under their 
computer cabinet. 

Britton Lee expects to be in full pro­
duction with its IDM by the end of this 
month-that would mean about 300 units 
per year. 

Meanwhile, Cullinane, the been-

there-and-gone maker of database ma­
chines, agrees that building a good database 
processor is "very do-able, but selling it is 
quite another matter. " 

Cullinane couldn't find a market for 
its product, recalled Bob Goldman" senior 
vice president. "The number of people who 
would spend the money [on database ma­
chines] was limited." 

Cullinane's marketing approach 
was considerably different than Britton 
Lee's. Cullinane's machine sold for about 
$300,000 into the end-user market. It in­
cluded features like a report writer, a query 
language, and peripherals, such as a console 
terminal, a printer, and a backup tape drive. 
Britton Lee sells to oems, and it offers noth­
ing more than an operating code and super­
fast processing speeds. 

"Even the cpu's not that expen­
sive, " said Goldman. "Other peripherals 
haven't gone down in price." 

"The savings from off-loading the 
mainframe compared to the cost of the pro­
cessor and peripherals doesn't wash," he 
added. "And think about what you are ask­
ing someone to do. You walk into a 3033 
site, a software company oeming someone 
else's hardware. You are asking them to put 
in a foreign piece of hardware, not IBM', and 
off-load their most critical applications, the 
database system. " 

If not database machines, is Culli-
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nane thinking about chips? "No," said 
Goldman, his company is not looking to 
chips. The company says it intends to "stick 
with what will work in the IBM shop. " 

"We are not bucking the trend," 
said Goldman. I like to think we're setting 
trends. " Three years ago Cullinane intro­
duced the first database processor; now ev­
eryone has one. 

Instead, Cullinane is dumping its re­
sources into applications programs. "There 
is nothing you can do to improve productiv­
ity more than offer applications. " 

Software AG, on the other hand, is 
thinking about applying chip technology to 
its database business, but not on a big scale. 
"It is far too early to be locking in database 
technology on a chip," said Maguire. The 
company is considering offering only 4% of 
its database, instructions on the chip. Out of 
about 200,000 instructions, Software AG is 
looking only at the 8,000 instructions that 
represent the compression-decompression 
algorithms. 

One company that is expected to put 
a lot of database technology on a chip is 
Intel. Since the company's February 1979 
acquisition of MRI, the Austin, Texas, data­
base software house that developed the Sys­
tem 2000, there has been little doubt that 
Intel would move in this direction. But how 
much of Intel's database system will actual­
ly go on the chip is pure speculation. Al 

struck off on a new architecture-but an 
unconventional code writing technique. 
The company refers to its code writing 
method as miniaturized code. "We reduce 
our instructions to the smallest number of 
lines of code as possible," explained An­
drew Whinston, a Purdue University pro­
fessor and database management expert, 

Software AG is thinking about 
applying chip technology to 
its database business, but not 
on a big scale. 
who also serVes as chairman of the board for 
fast-growing MOBS. 

Formed in January 1980, the com­
pany has over 800 installations of its sys­
tem, Whinston estimates. Though serving 
separate markets, that number is about 
neck-and-neck with Cullinane and Software 
AG. The product price, of course, is signifi­
cantly lower, selling in the $2,000 range, 
compared with the big boys who average 
about $150,000 per database system sale. 

"We tackled the micro market be­
cause that was the greatest challenge. Ifwe 
could create a high performance database to 
run on a micro then we could move it up," 
said Whinston. The company's long-range 
strategic plan is to develop the product to the 
point where it would be portable all the way 
from the micros to a Cra>, supercomputer. 

With that kind of strategy on its books, this 
could be a company to watch. 

Whinston is also adamant about pro­
viding a variety of end~user languages to 
meet the needs of both programmers and 
nonprogrammers. Down the road, he ex­
pects to see the use of artificial intelligence 
in database systems. He sees the day when 
databases will be integrated with applica­
tions in one system. "You define the data, 
the applications, how they should be used, 
and their limitations. A simple query lan­
guage would be used to express the prob­
lem," he predicts. 

For instance, a user might ask for a 
forecast of profits in 1983. The system 
would realize how to solve the problem. It 
knows it is not enough to just look at infor­
mation on profits. The database becomes an 
intelligent system that knows what data it 
needs to gather and the calculations it needs 
to perform on that data, said Whinston. 

'Then when the system gives you 
its answer, it also gives you the method it 
used to solve the problem." When DBMS 

matures to this level, said Whinston, the 
industry will have brought artificial intelli­
gence operations and management sciences 
into the decision-making environment. 

, Of course when that happens the in­
dustry faces a huge data management prob­
lem-the problem of accessing data stored 
in a big network of disks or other types of 

Sisto, Intel's marketing manager for com- f============================================ 
mercial systems software, sidestepped any 
questions that touched on the subject. 

He did say that the company's over­
all direction includes continued work to 
make its end-user language easier to use, 
removing the need for a user to worry about 
the data structure. "All they would have to 
do is ask their question. Such problems as 
how to ask the question, how to store the 
data, all those efficiency kinds of things 
would be handled by the black box," said 
Sisto. "It's because hardware is becoming 
the disposable item." 

A growing problem for dp managers 
is acquiring too many end-user languages, 
each most efficient for a specific applica­
tion. "If you take that scenario to the ex­
treme, in order for a user to maximize effi­
ciency one task might require the user to 

'access data from four different terminals, 
using four different languages," said Sisto. 

Intel's answer is to develop a gener­
alized user interface for all those languages 
out there. The umbrella language "would 
handle the problem of sending out the prop­
er message to other units, " he explained. 

While most of those companies in 
the database market have spent their re­
sources addressing the mainframe and mini 
markets, there is a company in Lafayette, 
Ind., that is pioneering the development of a 
high performance database system for mi­
cros such as Apples and TRs-80s. 

Micro Data Base Systems, Inc. uses 
conventional data structure-it has not 
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Printing word processor output 
can be a time~consuming process. 
Because most word-processing printers, 
print a page a character at a time . 

But the Xerox 5700 Electronic 
Printing System prints a page a page at 
a time. And that can be up to 40 times 
faster than typical printers. 

CHANGE THE TYPE STYLE TO 
SUIT YOUR STYLE. 

The 5700 lets you control how the 
printed word will appear. You can select 
from virtually unlimited type styles 
and sizes, or print certain words bold 
or in italics. It will even reproduce your 
signature or your company logo. 

The 5700 can print reports, documents, proposals, or specifications direct­
ly from magnetic media. And it accepts input from communicating word 
processors. But it's much more thanjust a word-processing printer. 

It can send or receive pages of text over telephone lines. And each page 
is a high quality xerographic original. It can print forms and computer 
output with charts, graphs, and variable data. 

And it can deliver output collated, stacked, and stapled. 
To learn more about electronic printing, talk to the people who wrote 

the book on the subject. Write to: Keith Davidson, 
Xerox Printing Systems Division, 880 Apollo St., 
Pl-60, El Segundo, California 90245. 

And start printing your letters an entire 
letter at a time. 
The 5700 is currently available in the cities of Los Angeles. 
Dallas. New York. Chicago and Washington D.C. XEROX 
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storage units. "The weakest link in comput­
er technology is the link between the host 
and secondary storage," said D.L. Childs, 
vice president of Set-Theoretic Information 
Systems Corp., Ann Arbor, Mich. "As the 
ratio of the size of the secondary storage to 
the size of the buffer storage grows larger, 
more and more computer resources are 
spent scratching around trying to find the 
data. " 

One solution is to support any and 
all data structures simultaneously, or "het­
erogeneous data structure capability," as 
Childs calls it. His company takes a novel 
approach to achieving this capability, leav­
ing behind conventional thought about ar­
chitecture, data structure, and program­
ming, while current design philosophy re­
lies on location oriented retrieval; Set­
Theoretics' approach is a mathematical one, 
bearing no relation to methods used today. 

The outcome of this approach is that 
a Set -Theoretic system could search for data 
using most any method, such as addresses, 
associative, or parallel accesses to relevant 
data. System throughput would be signifi­
cantly enhanced and the space required to 
store data reduced, according to Childs. 

-However, Set-Theoretic is only one 
of many approaches that aim to break away 
from today's rules and by doing so achieve 
great leaps in performance. Many consul­
tants speculate it will take great leaps for-

WITH PRIDE: Keith Tattersall is proud of the firm's newest product-a cache disk 
memory system for the Univac Series 1100 computers. 

The finn has been called the Storage 
Technology of the Univac market, but, em­
phasizes president Keith Tattersall, "We're 
not like Storage Technology. We don't, 
make look-alike products. Storage Technol­
ogy's 3370 [disk drive] parts are inter­
changeable with IBM'S. We try to give the 
user added value, to offer products the 
mainframe manufacturer doesn't provide." 

For the Univac market these include 

two product lines Univac has announced but 
not yet delivered. One is Amperif's solid 
state drum models SSD432 and sSD1782, 
which are plug-compatible replacements for' 
Univac's fixed head drums FH432 and 
FH1782. Amperif's drums use 64K memory 
chips and provide data access times averag­
ing three microseconds compared to 4,300 
and 17,800 microseconds respectively for 
the two Univac fixed head drums. Tattersall 

ward in performance to deal with the huge ~-____ --=-____ = __ ======~================= 
network of computers we are building to­
day. 

-Jan Johnson 

PERIPHERALS 

UNIVAC TO 
IBM WITH 
MEMORIES 
California' company made it in 
memories with Univac and now 
looks to the big marketplace. 
A tiny Chatsworth, Calif., firm, which in 
the 10 years of its existence has become the 
world's largest supplier of memory prod­
ucts for Univac computers, is getting ready 
to take on IBM. 

Amperif Corp. makes extended 
memory, fixed head drums, flying head 
disks, controllers, and magnetic tape drives 
marketed primarily to the installed and ex­
panding base of Univac Series 1100 com­
puters, ,with secondary penetration aimed at 
Univac Series 90 computers (the old RCA 

line). At the end of this year it plans to 
announce products aimed at the IBM 370, 
303X and 4300 machines. 
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~~Oh no! SOlllebody got into 
the COlllputer roollliast night!' 

"I don't know who was madder - our data 
processing manager, our controller or our 
auditors. But they all came into my office 
and complained that anyone could get 
into the computer room - at any time. So 
we installed an RES CARDENTRY®system, 
and now we control who uses the 
computer room. And our smart machines 
are protected by some other pretty 
smart machines!' 

As well they shou Id be. 
Without an RES CARDENTRY system to 

protect your data processing facility, it can be 
subject to information security breaches, as well 
as damage to your expensive computers. 

An RES CARDENTRY system 
solves the problem of securing 
your data processing equipment. 
It also does away with employee 
keys (and the possibility of 
duplicating them), and lack of 
personnel accountability. 

When we install a CARD­
ENTRY system, we give each 
employee a RUSCARDTM with a 
personalized code. The cards 
are virtually impossible to dupli-

cate. Your computer or DP room has a single, com­
pact CARDENTRY reader. You tell your system 
who's allowed in and when. Then, if an unautho­
rized person tries to enter the room the door 
won't open. 

What's more, a central printer immediately 
tells your security guard where and when an 
unauthorized entry has been attempted - in 
easy-to-read Engl ish texe 

It's that easy to account for (and control) 
unauthorized access and activities. And it's that 
easy to save money. 

Your RES CARDENTRY system can even turn 
utilities on and off at pre-determined times, 
streamline your data collection activities and 
provide real-time monitoring, pre-defined, and 
user-defined historical reports. Small wonder 
we're the world leader in access control 

systems. 
So if your computer isn't 

already protected by our sys­
tem, it should be. After all, 
do you know who's using it 
right now? 

For more information, call 
or write Rusco Electronic Sys­
tems, 1840 Victory Blvd., 
Glendale, CA 91201,1-800-528-
6050, Ext. 691. In Arizona, 
1-602-955-9714, Ext. 691. 

n~51~~g8&ONlc I ~Si SYSTEMS 
A DIVISION OF .\nt 
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said Amperif's design affords equivalent 
data storage capacity in less space, uses less 
power with greater reliability, and provides 
for off-loading of data to nonvolatile mem­
ory in case of power loss. Univac .has an­
nounced a solid state drum but hasn't deliv­
ered. "They 're four years behind us on that. " 

He said Univac is "two and a half 
years behind Amperif with a cache disk 
memory." Amperif's cache disk, he said, 
enables central processors to access data 
stored on disk at speeds four times faster 
than conventional media. It offers a nine­
millisecond average cpu access time to data 
and an average hit rate of 80% to 90% in 
finding data in cache memory, although the 
rate is application dependent. 

Tattersall doesn't expect to see Uni­
vac's equivalent to this- "for another nine 
months." Univac announced the product at 
a user's meeting in the spring of 1976. "I've 

"Univac is two and a half 
years behind us with a cache 
disk memory." 
never seen them pre-announce that far 
ahead. They're reacting to us. " 

The Amperif president sees his com­
pany's position vis-a-vis Univac as a "them 
following us" situation. Whether or not this 
will be true with the IBM-compatible prod­
ucts he declined to say. "We will offer the 
same basic' products with the same equiv­
alence [to the IBM market as to Univac's]." 

Amperif was founded in 1971 to 
provide design consulting services to elec­
tronic manufacturers. Tattersall had been 
with a company called Datametrics, where 
he headed up a special group making peri­
pherals for Univac systems. One of the 
earliest and biggest customers for these per­
ipherals was an ambitious timesharing Uni­
vac-using company called Intranet. When 
Datametrics dropped the line, Intranet 
picked it up, and Tattersall.went with it; He 
was there through a stormy period which 
saw the firm into and out of Chapter XI. 

Intranet survived and still produces 
some Univac peripherals. "We see them 
out there once in a while, but not very of­
ten, " said Tattersall. "They're more into 
electronic games now. " 

He said Amperif's biggest and only 
real competition is Univac itself. "Oh, we 
see the specialty houses some times, people 
like Telefile [Telefile Computer in Orange 
County J. Ampex put its toe in the Univac 
marketplace once but didn't stay long 
enough to get credibility. We haven't seen 
anybody come in to stay. " 

Amperif, Tattersall claimed, was 
the first company to produce mass memory 
based on charge coupled devices (CCDS). In 
1975 the company began development of a 
cCD-based rotating drum memory. By Au­
gust 1976, the firm had designed, manufac­
tured, and installed the world's first semi­
conductor memory system incorporating 

16K CCD memory. This system is still in use 
at the University of Wisconsin. 

The company is proud of what it 
likes to call its "large, showcase" installa­
tions. The Bureau of the Census has 36 
billion bytes of memory, all Amperif, said 
Tattersall. The firm also has installed a large 
solid state drum r:eplacement for the Social 
Security· Administration. 

He said Univac's announcement of 
the 1160 computer "is getting us into mar­
ket areas we had not penetrated before, par­
ticularly manufacturing." 

It's also beginning to get them into 
smaller shops. He noted that the 1160 com­

. petes with IBM'S medium range 4300s, 
which might afford a clue to what Amperif 
plans for that series. 

Whatever else it plans, Amperif 
isn't going to be as quiet in its second de­
cade as it was in its first. For one thing, it's 
armed with $2 million in new financing, 
half from Continental Illinois Venture Cap­
ital Corp. and the other from an unnamed 
private source. And, Tattersall plans to take 
his company public, "eventually, probably 
next year. " 

Why is the company called Am­
perif? "It's a good name, ahead of the al­
phabet. Our attorney didn't know how to 
spell peripherals. We wanted to be Ameri­
can Peripherals. It's worked out well. " 

-Edith Myers 

COMMUNICATIONS 

DISTANCE 
IS NOTA 
FACTOR 
By combining Westar satellite 
capacity with its own earth sta­
tions, Cylix can offer users an 
alternative to conventional pri­
vate line nets. 
One of the benefits of satellite usage is that 
distance is not a factor. A satellite can trans­
mit a signal 1,000 miles just as easily as 
3,000 miles, and that is one of the selling 
points of a network service in Memphis. 

Known as the Cylix network, the 
offering began in the early 1970s as an on­
line service to the broadcast industry. At 
first it was known as Data Communications 
Corp. and it offered specialized services to 
radio stations using conventional Iand­
based phone lines. 

In the mid 1970s, as an outgrowth of 
the FCC's decision on liberalizing the shared 
use and resale of carrier facilities, the origi-
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Optimizing a production line is a trial and error 
process. Unfortunately, trial and error takes time 
and costs money. 

PCAP does statistical analysis and projections. 
From either production data or experimental data, 
PCAP analyzes the variables and indicates how to run a 
production line. It can help bring production closer to 
optimization with much less experimentation. 

But now we have found a way to cut down on 
the number of experimental runs. 

It's a new software package- PCAP, the Process 
Characterization and Analysis Package-developed 
by Western Electric for its own use. 

PCAPhas 
already proved itself 
in dozens of Western 
Electric production 
lines and is written 
to be portable so that 
it can be used on 
various computers. 

PCAP is available under license from Western 
Electric. If you can use PCAP "as is:' without main­
tenance or support, just send in the .coupon below to find 

r--------------------~ . I To: Bell System Software DM-3 I 
I P.O. Box 25000, Greensboro, N.C. 27420 I 
I Please send me more information about Bell System software packages. I 
I D PCAP D Other Bell System software packages. I 
I ~~ I 
I Title Company I 
I Address I 
I City State Zip I 
I Telephone Hardware I 

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

@ 
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out how to make PCAP 
work for you. 

Or write to Bell 
System Software, P.O. 
Box 25000, Greensboro, 
North Carolina 27420. 
Or call (919) 697-2942. 
Telex 5109251176. 
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nal service to broadcasters was expanded to 
become' a shared use network. In 1977, the 
first nonbroadcast user was brought on-line, 
and since then the network has been re­
shaped into a value-added service called the 
Cylix Communications Network. 

A key element in the Cylix network 
today, according to president James 
Ziegler, is its switch to satellite facilities. 
By combining Westar satellite capacity 
from Western Union with its own earth sta­
tions, Cylix can offer users a viable alterna­
tive to conventional private line nets, 
Ziegler says. 

Although the Cylix net provides 
only transmission capability for specific 
types of terminal protocols, the service can 
include equipment supplied by Digital 
Communications Corp., a subsidiary .of 
MIA-Com Inc. The exact relationship with 
Digital Communications and MIA-Com is 
"terribly confusing," Ziegler admits, say­
ing only that the main investors in Cylix are 
Storer Broadcasting, Scripps-Howard 
Broadcasting, and Digital Communications 
Corp. 

The Cylix service is aimed primarily 
at users of transaction-oriented terminals 
like the IBM 3270 and Burroughs TD-830, 
Ziegler says. Initially the net supported only 
the Burroughs protocol, but 3270 support is 
being added this summer and X.25 support 
is slated for November. 

There are six corporations currently 
using the network, with 13 waiting for ser­
vice. There is typically a 45-day wait after 
agreements have been signed to hook up a 
new customer, Ziegler says. While costs are 
difficult to document because of the many 
variables involved, he claims the typical 

Cylix service is aimed 
primarily at users of 
transaction-oriented terminals 
like the IBM 3210 and 
Burroughs TO-830. 
user configuration is priced at about $350 
per drop. 

One of the critical factors in network 
cost is the terminal response time. Admit­
ting that he gets a little paranoid when dis­
cussing that matter, Ziegler says, "The re­
sponse time on our network can run any­
where from two and a half seconds to seven 
or eight seconds. We tailor it based on the 
users' requirements and what they are will-
ing to pay." . 

Explaining that the $350 per drop 
estimate is based on a typical response time 
of about four to five seconds, Ziegler notes 
that would encompass the time from the 
beginning of the inquiry to the end of the 
response. One of the confusing factors in 
dealing with response time is that some ter­
minals wait until a screen is filled before the 
display is illuminated, while other crts fill a 
screen one character at a time, he says. 

One of the reasons that a terminal 

inquiry may take five seconds to get a re­
sponse on the Cylix net is that a typical 
transaction includes two satellite hops. 
Each satellite hop adds about a quarter of a 
second to the response time, according to 
Ziegler. But most users are not affected by 
the delay incurred by the satellite, particu­
larly if they are sending long messages. 
Since many switch from lower transmission 
speeds to 9,600 bps onCylix, "the speedup 
due to faster line speed more than compen­
sates for the additional delay, and customers 
actually see faster response time on our net­
work," Ziegler contends. 

Basically the Cylix network is a per­
manent virtual circuit service as opposed to 
a virtual call or dial-up type of facility. 
From the user's standpoint, Cylix is de­
signed for customers who want their termi­
nals to "always be live" so that they can 
send a message with only the push of a 
button. There are no complicated log-on 
procedures because many people using the 
network are not computer-oriented, 
comments Ziegler. Because of those char­
acteristics, Cylix is mainly an alternative to 
leased multipoint or in-house private line 
networks. 

Although it supports terminal-ori­
ented protocols, Cylix has a large number of 
minicomputers on the network including 
Data General Novas, Texas Instruments 
990s, and some micros based on the Intel 

8080. These are customer machines, and 
Cylix typically interconnects to terminal 
cluster controllers rather than individual crts 
or printers. 

One user that will soon switch to the 
Cylix satellite net is Real Time Manage­
ment Inc., a service bureau serving the man­
ufacturing and distribution industries from 
Bridgeport, Conn. The company had been 

One of the critical factors in 
network cost is the terminal 
response time. 
using Western Union supplied private lines 
for about 10 years but recent tariff hikes 
made it necessary to look for alternatives 
that would cost less, according to Warren 
Sisson, vice president. 

The company was already using the 
Burroughs TD-830 poll select protocol, so 
Cylix support fit right in. The equipment 
used by Real Time Management's custom­
ers includes System 70 intelligent crts from 
ADDS and TI 990 minicomputers. When 
evaluating the Cylix costs, the net looked 
best at longer distances, Sisson said. Agree­
ing with the average cost of about $345 per 
drop, he said one location in Georgia now 
costs his firm $1 ,800 per month because it is 
far from the main wu net locations. 

Sisson said he visited the Cylix fa­
cilities in Memphis and felt that the network 
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Dataware can provide 
the software and 
"turnkey" services to 
meet your plans 
for the 80's 

(Any) COBOL to (Any) COBOL 
CIRCLE 57 ON READER CARD 

RPG/RPG II to COBOL 
CIRCLE 58 ON READER CARD 

AUTOCODERISPS to COBOL 
CIRCLE 59 ON READER CARD 

PL/1-to COBOL 
CIRCLE 60 ON READER CARD 

RPG/RPG II to PLl1 
CIRCLE 61 ON READER CARD 

EASYCODER/TRAN to COBOL 
CIRCLE 62 ON READER CARD 

BALI ALC to COBOL 
CIRCLE 63 ON READER CARD 

FORTRAN to FORTRAN 
CIRCLE 64 ON READER CARD 

Call or write today. 

Dal:aware, Inc. 
2565 Elmwood Avenue 
Buffalo, New York 14217 
Phone (716) 876-8722 
TELEX: 91519 
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had included redundant capabilities in as 
many places as possible. He added that Real 
Time Management was not yet operating 
over Cylix, so specific comments on the 
service would have to wait. 

While Cylix is attractive to certain 
users, it does not offer broadcast message 
capabilities. In addition, it is mainly a point­
to-point service with each virtual circuit 
serving as a point-to-point connection. 
Ziegler qualifies that by explaining that the 
X.25 support will allow connections to mul­
tiple channels. So in that sense, Cylix will 
provide point-to-multipoint service when 
X.25 is available. 

Since Cylix is primarily aimed at 
transaction type traffic the network does not 
encourage high volume bulk data transfers. 
A small amount of this high volume data is 
now running, but it is channeled to the late 
night off-peak hours when long holding 
times will not affect access to users. 

Essentially, Cylix users are sharing 
common facilities. They contract for a slice 
of the total capacity, and when they exceed 
their allocated capacity, the net has built-in 
safeguards to make sure they don't encroach 
on other users' time, Ziegler says. 

-Ronald A. Frank 

INTERNATIONAL 

IN FRANCE 
IT'S 
TELETEL 
By whatever name, the key to 
videotex success is customer 
acceptance and use. 
The latest of those videotex tests that are 
popping up all over the world went oper­
ational in France in early July. 

But just what is videotex? Omri Ser­
lin, Strategic Business Services, San Jose, 
Calif., doesn't think: "there'll ever be a 
definition that will satisfy everybody. " He 
likes the broad definition that it has some-

, thing to do with television sets; it has some­
thing to do with communications lines or 
other communications media; and it has 
something to do with computer-driven data­
bases. 

Videotex also has been described as 
the generic name for an interactive mass 
medium that delivers text and visual infor­
mation directly to consumers in which the 
user interacts with the system via a handheld 
keypad, pushbutton console, or full alpha­
numeric keyboard. 

Some call it the' 'information ser­
vice of the future. " It goes by many names 
in its many offerings. In France it's TeIetel. 

The French test is called the Teletel 3V test 
(the Vs for the three involved communities: 
Velizy, Versailles, and the Vale of the 
Bievre). In the test 2,500 volunteer homes 
are linked to a nationwide network of infor­
mation services. 

In a hastily arranged inauguration of 
the test, Louis Mexandeau, then newly 
named Secretary of State in charge of the 
French PTT, explained the selection of the 
three communities. 

"For technical reasons, we needed a 
test site in the Paris region. " French Tele-

"For technical reasons, we 
needed a test site in the Paris 
region." 

com, the telecomm subsidiary of the French 
PTT, said the participants were chosen, from 
a receptive mailing group of 10,000. The 
group includes representatives from a range 
of ages, academic backgrounds, profession­
al activities, and family sizes. 

"Maybe we might regret the fact 
that the current sample. . . is hardly repre­
sentative of France at large," said Mexan­
deau. "There are no fishermen, of course, 
just as there are no mountain dwellers . . . 
and we do not even have the factory workers 
that you would find in a suburb such as 
Aubervilliers. This would have been a nega­
tive factor if we had in fact intended to 
impose TeIetel everywhere in France. " 

There were political overtones to 
Mexandeau's talk, just as there were to the 
very haste with which the inauguration was 
put together (little more than a week's no­
tice to participating dignitaries and the 
press). "First we had to wait for Mexan­
deau's appointment," said a French Tele­
com spokesperson. "Then we had to get it 
done before the Bastille Day holiday after 
which Parisians, including the French 
press, vacate Paris for the summer. To wait 
until September would have been too late 
since there 'has been much speCUlation that 
the new [Socialist] government doesn't sup­
port the project. " 

Mexandeau was cautiously support­
ive. "Our politics aim ... at the creation of 
telematics applications that would be guid­
ed by public opinion and judgment. We 
intend to, act according to the advice ex­
pressed by the press and our members of 
Parliament. This is why the Teletel 3V test 
must be considered as a phase in the context 
of a process of discussion and agreement. " 
He called for an "extensive debate" on the 
subject. "This is the only method that will 
enable us to establish a modus vivendi be­
tween the progress of technology and the 
rights and needs of citizens. " 

He talked about the "social ques­
tion. What is the sort of society in which 
these avant-garde technologies-videotex 
today, and generalized telematics tomor­
row-might project us? My personal opin­
ion is that French Telecom has taken the risk 



"Perkin-Elmer Megamini® 32-bit 
minicomputers flash 200,000 market 

updates a day on 4,000 terminals." 
Dick Cowles, Executive Vice President, Telerate Systems Incorporated 

Price quotes change moment by 
moment in the fast-paced mar­
kets for government securities, 
bonds, foreign exchange, pre­
cious metals, and futures. And it 
is the business of Telerate Sys­
tems to provide these money 
market quotes on the same in­
stantaneous basis to traders and 
other financial institutions around 
the world. 

In a typical day, some 4,000 
worldwide Telerate customers 
have access to a wide variety of 
current market rates on their 
terminal screens. In peak p'eriods, 
updates can come as fast as 15 
a second. Yet a new gold quote 
by a market maker in Hong Kong 
will be available to all Telerate 
customers in a matter of seconds. 

The computers that power Tel­
erate's network are Perkin-Elmer 
Megamini computers-fourteen 
in Telerate's New York headquar­
ters, and two each at regional 
sites in Chicago, Atlanta, Los An­
geles, London, Zurich and Hong 
Kong. Various information 
sources in these centers feed the 
latest quotations to Telerate's 
Perkin-Elmer Megamini system for 
high-speed transmission to Teler­
ate customers. 

According to Telerate Systems 
Vice President Anthony Sabatini, 
"We chose Perkin-Elmer Mega­
mini 32-bit superminis for their 
power and flexible architecture. 
With the requirements of our cus­
tomers increasing geometrically, 
we needed a system that had the 
power to grow, and one that was 
reliable. With billions of dollars 

at stake each day, our customers 
needed a system that they could 
rely on:' 

Each Perkin-Elmer Megamini 
computer provides Telerate with 
capacity of over 20,000 "pages" 
of dynamic information. In addi­
tion to market quotes, financial 
news from AP/Oow Jones, Com­
modity' News Service and other 
services are carried over Telerate. 

If you want more information 
about the power, reliability and 
flexibility of Perkin-Elmer Mega­
mini superminis, call or write The 
Perkin-Elmer Corporation, Market­
ing Communications, 2 Crescent 
Place, Oceanport, NJ 07757. 
Call toll free 800-631-2154. 
In New Jersey, 201-870-4712. 

Megamini is a registered trademark of The Perkin-Elmer Corporation. PERKIN-ELMER 
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ATLAS! COLOR GRAPHICS 
IN . DISTRIBUTED PROCESSING ... 

Introducing "TREND~SPOTTER '82™'' 
from Computer Pictures Corporation. 
The most powerful Business Graphics System 
available today. 

If the management of your Company is asking 
for graphics, the "Trend-Spotter'82" Graphic 
Management Information System is the ideal way to 
get it in-house. 

"Trend-Spotter '82" is a true distributed pro~ess­
ing system. It can be fully functional and up and 
running in one day without degrading the response 
time of your mainframe. It can also be interfaced 
with, and draw data from, a host, and will give you 
graphics faster and at less cost than any other 
method. 

The System also does not require computer 
operating experience. All operations are in plain 
language, and instructions are clearly and simply 
written. In fact we guarantee that your Managers, and 
their staff, will he producing color charts and graphs on the 
day of installation. 

"Trend-Spotter '82". It's the one business graphics 
system designed to satisfy all the needs of today's 
business managers and their E.D.P. management. 

PLAIN 
PAPER 
COLOR 

PRINTER 

Ektachrome 
THANSPARENCY 



, .. COMBINES BUSINESS GRAPHICS 
WITH POWERFUL ANALYSIS TOOLS. 

'g,,,,,,,,,' ISUI'f>I.EMl:NTAA'f I:'><Pt:NSI:~l 
t""...;i ."~,.--.-,-.-.-.-" •. ,--,.,.,,.---..... -,.-_,. ,. ____ "._, 

.. ' ..... 1\1~.~~~~~~j~n·~~·~~·:-~~I~~I· .~.~ 
'. ,Z/, ," ... - '" _ , 

' .. "." '.. "- '" ; 
!",,~,. 1>',"',1-"'" 1"1' 'r.., n~" 
"P,;:::;:';:'.·~'::.~ ;~~p.: '7':' 

Here are just a few of the thousands of color charts "TREND-SPOTTER '82TM" will produce for you. 

In use "Trend-Spotter '82" gives immediate color graphics 
on the screen, AND allows the user, at will, and instantly, to 
transfer any graphics to plain paper copies, overhead transpar­
encies or 35mm slides, all in brilliant color. However, it is much 
more than just a Presentation Graphics system. "Trend-Spotter 
'82" comes completeand ready to produce Information Graphics, 
too. The most powerful combination of statistical and analytical 
functions enable the system to manipulate and interpret data. 
On command it will display graphic solutions to questions 
regarding trends, forecasting and business analysis. It will also 
create 'what-if' scenarios for any organization and present its 
conclusions graphically. 

Users report that "Trend-Spotter '82" quickly becomes a 
doubly-useful management tool. It provides color graphics 
faster, cheaper and easier than any other method, Then, 
because of the analytical capabilities, it also proves to be 
a unique and valuable aid in the making of day-to-day 
management decisions. 

Computer Pictures Corporation. 

GRAPHIC MANAGEMENT 
INFORMATION SYSTEM 

20 Broad Street, Boston, Massachusetts 02109 Telephone: (617) 720-1700 Regional offices in major cities. 
For further information. or a demonstration.detach and mail the card or contact your nearest Computer Pictures Corporation office. 
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POUR VOUS: In the T818tel test, there are some 60,000 precomposed pages that 
_can be accessed. 

of creating a rejection phenomenon by fail­
ing to draw a distinct line between dynamic 
action and,· authoritarian action." 

Videotex and Teletel have been 
called the cornerstone of France's telema­
tique program. Roy Bright, managing di­
rector, Intelmatique, the international mar­
keting arm of the program, has described 
the project as one aimed at "bringing the 
advantages of computer and communica­
tions technology within the reach of every­
one who has a telephone. " 

Teletel is based on France's Antiope 
standard but is an extension of it. Antiope is 
basically a broadcast teletex standard, one 
that has been licensed for use in tests in 
many other parts of the world, including one 
currently being conducted in Los Angeles 

"French Telecom has taken 
the risk of creating a 
rejection phenomenon •••• " 

The users are asked to foot the bill 
for their actual use of the system: roughly a 
dime for five minutes of telecom line time, 
plus precisely defined access fees in the case 
of specific facilities offered by certain ser­
vice providers. 

French Telecom has opened the test 
"to all public or private organizations wish­
ing to use this new communications tool, 
provided they are prepared to bear the costs 
of their participation and assume their re­
sponsibility as service providers. " 

For the test, there are some 60,000 
precomposed pages, together with several '. 
hundred thousand pages that might be com­
posed according to the specific requests of 
subscribers. The system holds the timeta­
bles of 1,500 French trains, the references 
of companies, tradesmen, and all sorts of 
organizations in some 38,000 French cities, 
towns, and villages, as well as a complete 
list of all that is happening in Paris in the 
way of entertainment. 

(June, p. 63). Withteletex, a user can select As for processing services, some 30 
a page he wants to see, and a decoder will information providers are offering facilities 
block out everything else from a given data- for making purchases in mail order houses, 
base. "But the database pages scroll on making travel and accommodation book­
until the desired page is displayed," ex- ings, playing computerized tv games, or 
plains SBS' Serlin. "The selection is made at taking lessons in a computer-assisted-in­
the user's tv set. The database doesn't know struction environment. 
anything about it." This limits databases Each user is linked by telephone 
typically to 100 pages: lines to Cii-Honeywell Bull Mini 6 comput-

With videotex systems, the user ers in the Teletel computer center in Velizy. 
keys in his choice, which is handled by a This center puts the user in direct contact 
computer elsewhere. Videotex databases with the various videotex services that are 
can be up to 300,000 pages in size., Teletel is provided. 

I- a videotex offering. These services are grouped as fol-
8 Most of the 3V test households have lows: Group 1, software installed in the 
~ been equipped free of charge with terminals center itself; Group II, software installed 
8 that make it possible to use a standard tv set within the geographical zone of the test but 
CI) for the display of videotex information. not in the center (these are linked to the 
in Some people who do not own tv sets were center by private lines); and Group III, soft­
~ provided with autonomous terminals in- ware installed outside the geographical zone 
~ eluding their own screens. of the test. These computers are c(mnected 
~~--~--------------~----------~--------------------------------~ 

MFE'S MODEL 2500 
CASSETTE TERMINAL. 

Collect and store data reliably, cost 
effectively. Then transmit it at high 
speed. Dual RS 232C interface ports 
allow easy communication. Built-in 
microprocessor does most of the 
work. Over 1/2 megabyte storage on a 
Single tape. 

For information you'll want to 
remember, call toll free: 
800-258-3884. 
Or write, 
MFE Corporation, 
Keewaydin Drive, 
Salem, NH 03079., ............ _ ....... 
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MFE'S MODEL 5450 XL 
CASSETTE TERMINAL. 

Read and transfer data from your NCR 
cassettes to almost any computer using 
our RS 232C or 20 MA TTY interface. 
Built-in microprocessor does most of 
the work. Send us a cassette. We'll send 
YOll a free print~out to prove it. 

ExerCise your freedom of speech. 
Call toll free: 800-258-3884. 
Or write, 
MFE Corporation, 
Keewaydin Drive, 
Sale_rh, NH 03079. 
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It's The Data Analyzer. The fastest, most flexible way 
there is to put vital information in management's hands. In 
the form they want to see it. 

With The Data Analyzer, you can generate any type of 
report-from letters to highly sophisticated analyses to 
charts and graphs- in a fraction of the time required by 
conventional programming methods. Without compromise. 

The Data Analyzer's unique multi-level language 
allows both users and data processing professionals to 

solve problems quickly and effectively. No matter how 
complex. With as little as a single statement. 

They can also interface with complex databases, change 
The Analyzer's flow, or generate production reports. 

Result: all users, regardless of data processing exposure, 

National (5S 

can access the information they want- in the form they 
want it. So they can solve problems, while saving time, 
money and effort. 

And that's not all. With The Data Analyzer's on-line 
capabilities, reports can be created and edited, and the 
results scrolled, through anyon-line terminal. No other 
system is as powerful. Period. 

For more illuminating information about how The Data 
Analyzer can unleash the problem-solving power of your 
IBM mainframe, call (203) 853-2884 for the location 
of our office nearest you. Or clip your business card to this 
ad and send it to TSI International at the address below. 

Hardworking software that's easy to use. 

TSI International 
System Products Division tna1m a wmpany of 

.lIDO The [hln &-Bradstrcct Corporation CIRCLE 75 ON READER CARD 50 Washington St., Norwalk, CT 06854 



NEWS IN PERSPECTIVE 
to the center by means of the Transpac data 
transmission network. 

French Telecom will hold small 
group meetings with participants on a regu­
lar basis, will make one-on-one contacts, 
and will periodically circulate question­
naires to getuser feedback. 

How do the users like it so far? They 
had been on the system one week at inaugu­
ration time. M. Vicari, who runs a small 
restaurant/bar on the outskirts of Versailles, 
was enthusiastic. Although the system is 
strictly for personal use right now, he looks 
forward to a time when he can use it in his 
business. He likes "the marketing aspect, 
the possibilit~of learning what it is people 
want and being able to stock what is already 
sold. " 

It is obvious Vicari is the principal 
user of the system in his household. His 
wife, a daughter 16, a son 14, a daughter 4, 
and a son 3, watched attentively but without 
comment as he extolled its virtues for a 
small press group. He said the two older 
children have' 'used it some, "but the youn­
ger ones not at all. "The words [that you 
have to key in to make a selection] are too 
long for children. '\l:Ie would like to see 
selections made on the basis of the fIrst three 
letters of a word. 

Currently his favorite database for 
showing off the system is a Chinese horo­
scope. Given a complete birthdate, the sys­
tem tells the user what kind of animal he is 
like, the positive and negative personality 
traits of this animal, and what is ahead for 
this animal in the current year. ' 

On the practical side, Vicari likes 

~~.Q·~J.;qif~~~9ryPti>8t".~.~ay~ 
e~.])YIl~~sf'a~~~t~t,~~.~l~s~,?~. 
~T~TI~·,.,~~a,~~Il~t~"<;~9P~j·'· 

~~l. ~ml?~n~JR~~t~P.'. ~Il.~!~ctt()ili9 
¥~H()~p~g~~'··,.t~~t'·.··~~i~u.st~PiJ~~~.' 

accessing those databases that deal with 
public administration. "In France, adminis­
tration is complicated. It's diffIcult to fInd 
the right person to deal with. This makes it 
easier. " 

In the V elizy home of a Parisian 
dentist, the wife uses the system for recipes, 
and once found a babysitter with it. The 
children like it for games. 

In a sma1ler but longer-standing test, 
in Coral Gables, Fla., 30 terminals are be­
ing used on a rotating basis in 200 homes to 

The system holds the 
timetables of 1,500 French 
trains. 

access similar services. This test is based on 
the British videotex system called Viewdata 
(the original name of and the basis for Brit­
ain's Prestel). It is sponsored by Viewdata 
Corp. of America, a subsidiary of Knight 
Ridder Newspapers, Inc., in cooperation 
with AT&T. Although users are regularly 
polled in the market test, user reaction so far 
is considered proprietary information. 'That 
test will run through this month. Users can 
access 18,000 pages of data. 

Mort Goldstrom of Viewdata Corp. 
of America said a more ambitious test will 
be launched in mid-1983, also in south Flor­
ida. This test will cover 5,000 homes and 
will involve a database of 75,000 to 
100,000 pages. Users will be charged in this 
test, which isn't the case in Coral Gables. 
Goldstrom said AT&T will lease or sell ter­
minals at rates yet to be determined. As for 
the test's duration, "It could last forever." 

MFE'S MODEL 5450 XL 
CASSETTE TERMINAL. 

Give your CRT the intelligence to edit 
right on your screen and remember over 
200 pages of data. A built-in microproces­
sor does most of the work. Our RS 232C 
interface works with any terminal. 

For an education. call toll free: 
800-258-3884. 
Or write. 
MFE Corporatiqn. 
Keewaydin Drive. 
Salem. NH 03079 ......... ____ ...... 
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MFE'S MODEL 5450 
CASSETTE TERMINAL. 

Now you can stop watching the clock. 
Input over 1/2 megabyte of your program 
or data on a single tape. then send it out 
at high speed. Built-in microprocessor 
lets you remotely control all functions. 
RS 232C interface allows easy data 
transfer. 

Take some time now. Call toll free for 
more information: 800-258-3884. 
Or write. MFE Corporation. 
Keewaydin Drive. 
Salem, NH 03079. 

Then forget 
about the clock. 
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Which infortnation processor 
At last, here's an information processor 
that gives you everything you need. All in 
one small package. And· at one small price. 

It's the 503: the newest member of 
Northern Telecom's DDP family. 

Just check out the check list. 
Powerful, state-of-the-art DDP? Check. 

FEATURE DATAPOINT 1536 mM5285 

STORAGE­
BASIC SYSTEM 

BASE PRICE 
UNDER $6,500 

SPACE-SAVING 
DESKTOP DESIGN 

BASIC LANGUAGE 

UNATTENDED 
NETWORK 
CONTROL SYSTEM 

WORD PROCESSING 

EASY-TO-READ 
FULL 15" CRT 

SIMULTANEOUS 
DUAL TASK 
OPERATION 

PROGRAMMABLE 
OPERATOR 
HELP KEY 

3270 SDLC 
EMULATION 

DUAL PRINTER 
CAPABILITY 

Based on infonnation available at date of publication. 
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Full-function word processing (using 
our exclusive Omniword™ software)? 
Check. , 

A wide range of networking communi­
cations, so you can share information with 
a remote host as well as other Northern 
Telecom fami~y member~L~Qeck. .,. 
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checks out across the board? 
And that's just part of the picture. . Why don't you check out the 503 for 
This amazing little machine checks olit yourself? Call your local Northern Telecom 

on friendliness, too. It's simple to use and sales representative or write Dave Smith, 
human-engineered with all kinds of fea- Northern Telecom, Inc., P.O. Box 1222, 
tures like a non-glare displaY'with clear, Minneapolis, MN 55440. 
readable text and a keyboard that doesn't You'll see there's no other information 
tire you out. processor like it. 

11Uttl1Ctl1 
tC~CCtlln 

.... ···lri' ucing the 503 
from Northern Telecom 
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User acceptance remains the key. In 

the early stages of the Coral Gables test, 
Dennis J. Sullivan of AT&T said initial de­
velopments of videotex systems "havene­
glected the consumer." He said the Bell 
System's objectives in the Coral Gables test 
are "to evaluate consumer interest in, need 
for, and acceptance of an interactive elec­
tronic information system. " 

On the technical side, France with 
Antiope, Britain with Prestel, and Canada 
with its Telidon videotex system are com­
peting vigorously for world and particularly 
U.S. markets. Antiope is so far the leader, 
with an existing licensing agreement with 
CBS and one with NBC upcoming. 

Prestel, the oldest, has had two dis­
advantages it is working to overcome. One 
is that Prestel is an alphamosaic system and 
not compatible with alphageometric Teli­
don and Antiope. British Telecom, howev­
er, has announced it will add alphageome­
tric capability., 

AT&T'S proposed North American 
Standard for videotex, announced at the Vi­
deotex '81 conference in Toronto last May, 
accommodates both Telidon and Antiope. 
But the British have proposed to the U.S. 
Federal Communications Commission five 
levels of standards beginning with the basic 
and incompatible Prestel of today and going 
up to and beyond the alphageometric capa­
bilities of the others. 

Prestel 's other disadvantage is that it 
isn't yet a "gateway" network. All service 
providers must deliver or transmit their da­
tabases to Prestel computers. With the other 
systems that are "gateway," providers 

One favorite database for 
showing off the system is a 
Chinese horoscope. 

k~ep their databases on their own comput~rs 
and the systems provide switches to them. 

Germany's Bildschinntext system, 
which is based on a Prestel license, does 
offer gateway. The Germans developed 
gateway software for the Prestel system and 
are now selling it to the British, who in tum 
are expected to sell gateway by 1984. 

SBS' Serlin isn't convinced that any 
of the three big offerings-Telidon, Prestel, 
or Antiope-will make it big in the U. S. He 
sees instead a growth in cable offerings and 
in the use of home computers rather than tv 
sets for information services terminals. 

He said his company predicts that by 
the end of this year there will be more than 
17 million cable households in the U.S. and 
it expects this to climb to more than 29 
million by the end of the decade. 

H~ said the only commercial video­
tex service (under his broad definition of the 
term) in the U.S. to date is a thing called 
Instant Update provided by the Professional 
Farmers of America via Radio Shack video­
tex terminals. 

And he's closely watching Japan, 
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where a cable system called Video Re­
sponse System has been in experimental 
stages for 2'h years and is in use internally at 
Nippon Telephone and Telegraph. "It does 
require that a customer have cable, and 
that's rare in Japan. But here ... " 

-Edith Myers 

SMALL BUSINESS SYSTEMS 

SUCCESS 
FOR THE 
UNDERDOG 
Starting from scratch, two 
Japanese entrepreneurs have 
built corporations that 
compete successfully against 
old guard companies. 
People who enjoy finding a chink in the 
armor, a crack in a monolith, an escape 
route for the enterprising underdog, will 
take delight in the success being enjoyed by 
two Japanese entrepreneurs. Both are in the 
small business computer market. Both are 
fonner employees oflarge, prestigiouselec­
tronics companies. And both, starting from 
scratch in· a nation known for its lack of 
venture capital, have built corporations that 
manage to compete successfully against not 
only the giant mainframers with their estab­
lished network of sales and service outlets 
but also against the office equipment mak­
ers with their established clientele. 

The first of these, Kazuo Maesawa, 
36, is president of Japan Digital Laboratory, 
a company he formed when he was but 23 
years old. Maesawa was an engineer with 
Hitachi, . working on large-scale systems 
such as the one developed for the Japan 
National Railway. He says he left to devel­
op a small-scale computer for use by small 
and medium-sized companies, bringing 
along a colleague from Hitachi who now 
manages JDL'S manufacturing plant to the 
north of Tokyo. The new venture was fund­
ed by private sources to the tune of 1.4 
million yen, which is less than $4,000 at the 
exchange rate in effect at that time. 

Their first machine, built from TTL 

discrete logic components, was priced at an 
exorbitant 15 million yen, almost $42,000, 
which they understandably found very diffi­
cult to sell. The company went through 
about 10 or 12 iterations with new models 
before getting it right. They call the first big 
seller Modell, of which they made about 
1,000. Production of that model reached a 
peak of 100 a month, but from announce­
ment date to the end of production was only 
18 months. 

The company experiences very 

short production runs, averaging about six 
months, before having to come out with a 
new model of its small business computers. 
Maesawa blames this on computer demands 
for new features and new capabilities. He 
says the company is constantly improving 
its software to accommodate these de­
mands. The latest feature is kanji process­
ing, the handling of the complex ideograms 
adopted by the Japanese from the Chinese 
language. 

But JDL, which has some 220 em­
ployees, has about an 80% share of its mar­
ket-the small accounting company, typi­
cally a five-person office comprised of an 
accountant and four assistants. The com­
pany has focused its efforts on this one nar­
row market, which accounts for 80% of its 
sales, and has learned just about everything 
there is to know about the customers and 
their needs. The company's current product 
line consists of an entry-level machine 
priced at the equivalent of about $9,000, but 
goes up from there to a deluxe system priced 
at around $135,000. In this market alone the 
firm has an installed base of 3,000 ma­
chines. 

In addition·, it sells to the financial 
departments of small and medium-sized 
companies. It is a growing market and an 
increasingly important· factor in JDL's 
growth, for it can lead to installations not 
only in accounting departments but also in 
other departments of those same compa­
nies. 

With revenues last year of more than 
$ t'6 million, the company is said to enjoy a 
profit margin of from 20% to 25%. Mae­
sawa says it has experienced as much as a 
70% growth in one year, but he now sees it 
rising annually at a 30% rate. In the past, he 

KAORU ISHIDA: "The U.S.' market is 
the toughest; I hope we will crack that 
market pretty soon." . 



If those around you are moving 
ahead of you, they've probably 

taken a Yourdon seminar. 
Intensive workshops and seminars 
focusing on database - design, 
administration and data resource 
management. 

Admittedly, database concepts can be quite 
confusing, even for a highly experienced EDP 
pro. But at Yourdon, we've demystified database 
with a series of workshops and seminars on 
everything from modeling and design to adminis­
tration and planning. The Yourdon Database 
Curriculum offers in depth treatment of the latest 
technology and its effective implementation. 
Everything you need to know to set you on the 
right track and keep you going. 

We've designed five basic courses: 

DATABASE FOR MANAGERS A one day 
seminar designed to give managers a new 
perspective on the impact and benefits of data­
base, and the most effective method to realize 
its value. 

Oct 1 New York Nov 6 Houston 
Oct 15 Los Angeles Dec 2 Chicago 
Nov 2 Boston Dec 4 Wash. D.C. 

DATABASE MODELING AND DESIGN 
WORKSHOP A five day workshop that stres­
ses the most advanced forms of database 
design. Presents a total strategy for the designer, 
beginning with requirements analysis, and offer­
ing the most highly developed discipline of Infor­
mation Modeling in the industry. 
Oct 5-9 Minneapolis . Nov 16-20 Boston 
Oct 19-23 Los Angeles Nov 30-04 Frankfurt 
Oct 19-23 New York W. Germany 
Oct 26-30San Francisco Dec 7-11 Wash. D.C. 
Nov 9-13 Tampa Dec 14-18 Chicago 

Dec 14-18 Houston 

DATABASE MODELING AND DESIGN 
LECTURES This seminar presents the same 
material as the Database Modeling and Design 
Workshop, but in lecture form. 

Dec 2-4 Winston-Salem 

DATABASE ADMINISTRATION LECTURES 
This seminar presents the same material as 
the Database Administration Workshop, but in 
lecture form. 

Oct 28-30 Chicago, Nov 4-6 Wash. D.C. 
Dec 14-16 New York 

DATABASE ADMINISTRATION WORKSHOP 
A five day seminar outlining objectives and 
responsibilities of database administration, 
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focusing on disciplines of design, im­
plementation, control, maintenance,and 
reporting, 

Oct 
Oct 
Oct 
Oct 
Nov 
Nov 
Nov 
Dec 
Dec 
Dec 
Dec 

5-9 
5-9 

19-23 
26-30 

2-6 
9-13 

16-20 
7-11 
7-11 

14-18 
14-18 

London 
Seattle 
Dallas 
New York 
San Francisco 
Atlanta 
Chicago 
Los Angeles 
Pittsburgh 
Houston 
Wash. D.C. 

With the most extensive experience in 
the computer development industry to 
back us, as well as a very successful 
track record in database technology, 
we're quite confident in our ability to 

'help get you going ... and keep you 
moving ahead, 

For more information on how Yourdon 
can advance your career, fill out the 
coupon below or call our TOLL FREE 
number. ' 

STRUCTURED SYSTEMS·DATABASE·MANAGEMENT 
Training' Consulting' Publishing 

PLEASE send me additional information on: 
[J DATABASE FOR MANAGERS 
o DATABASE MODELING AND DESIGN 

WORKSHOP 
o DATABASE MODELING AND DESIGN 

LECTURES 
~ 0 DATABASE ADMINISTRATION 

WORKSHOP 
o DATABASE ADMINISTRATION LECTURES 

Name ____________________ __ 

Company __________________ _ 

Address __________________ _ 

City ______________________ _ 

State _____ Zip ________ _ 

Phone ____________________ _ 

'"In the U.S. call TOLL FREE 
800-223-2452 
In New York & Canada call 
COLLECT 212-730-2670 

1133 Avenue 110-111 Strand 
of the Americas London WC2R OAA I 

I New York, N.Y. 10036 England : 
I Dm9 01-836-8918 I L _______________________________ J 



NEWS IN PERSPECTIVE 

KAZUO MAESAWA: He says his com­
pany is constantly improving its soft­
ware to accommodate customer de­
mands. 

says, accounting finns were heavy users of 
service bureaus, due primarily to thelack of 
low-priced machines. But now JDL gets 
about 25% of its new customers from those 
fonner bureau users. About a third of its 
systems are leased, the remainder recorded 
as purchases; of the latter, about half are 
outright cash purchases and the other half 
are extended credit. That credit is backed up 
by a bank, which vouches for the customer. 

Maesawa, who pilots a Beechcraft 
Bonanza to get to his distant sales offices 
and customers, takes pride in the productiv­
ity of his employees. He says the industry 
average is to have one' FE in the field for 
every 35 machines installed; JDL'S ratio is 
one per 150. While the industry supposedly 
averages five or six sales per salesman per 
year, a typical JDL salesman closes 20 per 
year. Again, based on iridustry averages, it 
takes 300 programmers for every 150 ma­
chines sold per year; JDL does it with 20 
programmers per 150 machines, according 
to Maesawa. 

No less impressive is the story of 
Kaoru Ishida, eight years older than 
Maesawa. Ishida is probably Japan's largest 
exporter of small business computers. His 
company, Logic Systems International 
Inc. , shipped some 2,000 of them to Europe 
last year and is expanding to begin produc­
ing 500 systems a month. All this by a 
company that has only 20 employees. 

Ishida, who is an electrical engi­
neer, was with Mitsubishi Electric when he 
joined Fairchild Semiconductor in Tokyo in 
1970. He was transferred to the latter's fa­
cility in Mountain View, Calif., to work on 

I the F8 microprocessor project. When he 
was sent back to Japan in 1973 to iron out 
some problems with exports to Japan, he 
left Fairchild to start LSI. He lacked the 
funding to start a hardware company, so he 
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got into software consulting, held seminars, 
and gradually got into hardware. He made 
microcomputer modules, then got into mi­
crocomputer development systems . using 
the Intel 8080 chip. His finn's products 
since that time have been based on the 8080 
and the Zilog 'Z80 8-bit microprocessor 
chips. 

One of his early activities was the 
design of a small business computer, which 
a French company picked up and began 
manufacturing in France. The client later 
asked Ishida to design a new machine for 
them, one that would be made in Japan. A 
succeeding machine and variations on its 
theme, called the Model 7000s, are still 
being made by LSI, the latest featuring an 8-
inch Winchester disk and having a multi­
user, multitasking operating system. 

Development of the 7000 began in 
May 1979 right after Ishida had' returned 
from the Hannover Fair in Gennany, and the 
first two production models were 'shipped at 
the end of the following August to the Sicob 
business machine show in Paris. In that 
three-month period, LSI designed the logic of 
the machine, purchased the CP/M operating 
system from Digital Research in Pacific 
Grove, Calif., modified it to run on its pro-

Kaoru Ishida of Logic Systems 
International is probably 
Japan's largest exporter of 
small business computers. 
cessor, wrote the software that is resident in 
ROM, did all the purchasing of parts and com­
ponents, and arranged for everything to be 
manufactured by outside contractors. 

''That was the worst season for us, " 
Ishida recalls in fluent English. At that time, 
the Space Invader video game was at the 
height of its popUlarity in Japan, and the 
makers of game machines were taking all 
the microprocessor, memory, 'and logic 
chips available. But by the time of the Sicob 
show in September, LSI had shipped 18 ma­
chines, more than 100 by the end of Septem­
ber. A month later, by the end of October 
1979, the company had shipped about 50 of 
its double-sided, double-density floppy disk 
drives-and during a time when no Ameri­
can company had yet shipped any compara­
ble 8-inch floppies and only a few Japanese 
companies had succeeded in doing so. In the 
initial 10 months of production, the com­
pany had shipped about 2,000 machines­
and all this before a redesign occurred last 
year. 

The company ships mostly to France 
but has begun to expand marketing to in­
clude other Western European countries. 
Ishida also has a representative in Chicago 
whose job is to find distributors in the U. S. 
and Canada. "The U. S. market is the 
toughest, " he says in explaining the delay 
in getting started here. "I hope we will 
crack that market pretty soon. " 

Not surprisingly, Ishida says, "Our 

greatest advantage is our ability to get high 
technology into production very fast. " To 
illustrate this capability, he says last year his 
people worked on the redesign of the 7000 
series, the new design of two other ma­
chines, the design of a POS electronic cash 
register tenninal, and an industrial control 
system using a micro.' He explains that 
while the small computers are its main prod­
uct lines, accounting for 90% of sales, the 
company is also engaged in the design of 
industrial control systems, the design of a 
home tv game for one of Japan's largest toy 
manufacturers, and is supplying a small 
number of microcomputer' modules to a 
large company for incorporation into the 
latter's spot welding machines. 

LSI, only recently shipping small 
business computers to the domestic market, 
looks to' enlarge this activity. Revenues 
from domestic installations account for 10% 
of the total. In its latest fiscal year, which 
ended in March, the company had revenues 
of$1O million and net income of$863,000, 
at a conversion rate of 220 yen to the dollar. 
All this with but 20 employees. 

"I don't think it's smart to invest a 
lot of money in something like assembly, 
which can be done by many [outside] peo­
pie," says Ishida. Japan, he explains, has 
many companies that are equipped to handle 
production, whether of subassemblies or 
entire systems. And yet, he says, he has the 
flexibility to handle demand for 50 units one 
month, a thousand the next. Production can 
be expanded that readily, he says. 

-Edward K. Yasaki 

MINICOMPUTERS 

P-E 
GOES INTO 
BUSINESS 
The former Interdata 32-bit 
mini company has had some 
upsets, but now it' has set its 
sights on the soon-to-boom 
commercial marketpla,ce. 
Having established itself solidly in the sci­
entific and simulation computing markets, 
Perkin-EImer's Data Systems Group in 
Oceanport, N.J., has now set its sights on 
the commercial 32-bit mini 'marketplace. 
New machines, new software, and addition­
al support and service offerings have been 
mobilized in the finn's strongest effort ever 
to gain a foothold in what promises to be one 
of the fastest growing segments of thesys­
tems business in the next few years. 

The company, which grew out ofthe 
Interdata company fonned more than a de-
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Aydin 5216 high-resolution multiprocessor-based color 
graphic systems lead the industry in fulfilling the needs of 

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

applications. 

Versatility is the result of the Aydin growing family of 
hardware and 20,30, imaging and CORE software 

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

cientlv and economicallv; a true man-machine interface. 
F~r example, AYGRAF instruction sets provide both 

standalone and distributed processing capabilities to sup­
port 20 graphics in a standardized manner. The 3D system, 
which supports standalone and host-driven applications, 
is designed to give the user the full benefit of sophisticated 

graphics, all with interactive control that doesn't burden 
the host computer. 

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

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

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

function keys. 

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

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

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

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

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

AYDIN CONTROLS 
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Telex introduces the switch 
that nobody else would. 

Two-control automatic switching. high density, high speed performance. 
Everyone else has been quite willing In addition, the Series 80 
to offer it in larger, more costly tape provides unusually gentle tape hand-
systems. Only Telex gives it to you in ling at high performance rates with 
our· compact Series 80. The high speed minimum tape resonance and 
6250 bpi tape system that refines the oscillations. And since it takes up 25 
latest tape storage technology to cut percent less floor space than its IBM or 
your energy costs for heating, cooling STC long column equivalent, you can 
and operation by 35 percent. And free up thousands of square feet for 
reduces your floor space requirements new equipment or expanded storage. 
by 25 percent. Refined technology is here today, 

Now, for the first time, IBM in the Telex Series 80 tape system. 
3420 users or equivalents with 2 x 16, For more information about these 
4 x 32, or larger installations can smaller, more efficient drives, contact 
reduce their operating costs significant- your Telex representative. Or call 
ly. Without losing alternate path, Ed Drohan, Telex Marketing Series 
simultaneous operation, balanced 1-0 80 in Tulsa. 
channel loading or other needed Toll free at (800)331~2623. 

Series 80 
Tape Subsystem 

Telex Computer Products, Inc. 
TerminalslPeripherals/OEM Products 
6422 East 41st/fulsa, Oklahoma 74135 
(918) 627-1111 

capabilities. And without sacrificing 

The innovation continues • • 

TELEX® 
· f ~/7/}l'-'~--
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cade ago, has had its ups and downs lately, 
seeing its crt terminals business fall by the 
wayside, its Memory Products division up 
for sale, and several high-level marketing 
executives leave. But, to focus its energies 
once and for all, it has formed a Business 
Systems division. 

The new division, headed by Eng­
lishman Martin Waters, hopes to hit a num­
ber of specially selected market niches with 
enough force to beat out some large com­
petitors: Digital Equipment, Data General, 
Tandem, and Hewlett-Packard, to name a 
few. The battle won't be an easy one, but 
Perkin-Elmer thinks it has gained enough 

The firm has taken steps to 
educate potential customers 
on the advantages of 32-bit 
architectures, stressing bigger 
memories and more 
performance. 
momentum in its scientific business to make 
a significant mark in the commercial sector. 

With !!lost projections showing a 
40% annual growth rate for the 32-bit mini 
market, it is only logical for Perkin-Elmer to 
try for a piece of the big pie. But it will 
require some new marketing skills and sup­
port efforts for success·. 

"There is a risk in taking this ap­
proach," said William G. Moore, vice 
president in charge of the Computer Oper­
ations portion of Data Systems. "But we 
"oink it's worth it. " 

There will be, . analysts claim, an 
increasing number of systems houses and 
end-users outgrowing 16-bit machines over 
the next few years. Many will tum to 32-bit 
cpus, which can provide additional process­
ing power and price/performance with little 
retraining or software redesign. 

Perkin-Elmer goes to great lengths 
to explain the advantages of 32-bit ma­
chines, both in a general way and in particu­
lar regarding its own products. The main 
advantage, it says, is that 6f superior mem­
ory addressing. A 32-bit word can be used 
to access up to 4,096 megabytes of main 
memory, while a 16-bitword allows only 64 
kilobytes (without the use of memory bank 
switching). Additional addressing power 
comes in handy as minis are asked to handle 
larger databases, teleprocessing, timeshar­
ing and, most important to Perkin-Eimer's 
commercial thrust, transaction processing. 

The other obvious advantage of the 
32-bit systems is their ability to do more 
work in a single cpu cycle. On both these 
counts Perkin-Elmer has taken advantage of 
current technology to produce a line of sys­
tems that have fared quite well in the scien­
tific marketplace where large data sets are 
manipulated at high speed. Its competitors 
have opted in some cases for virtual storage, 
with an accompanying drop in overall pro­
cessor performance, to which Perkin-Elmer 
has replied with a series of benchmarks 

showing its machines are better in cpu-criti­
cal applications. 

But the world of benchmarks is one 
of never-ending controversy, and it will ul­
timately be the marketplace that will decide 
which firms will win in the· 32-bit battle. 
Perkin-Eimer has pitted itself against some 
mighty contenders who appear to have a 
good head start in terms of experience in the 
commercial 16-bit marketplace and the re­
sulting range of third-party-developed soft-
ware. 

Perkin-Elmer does not have the 
same contingent of systems houses produc­
ing software for its machines as do the two 
Massachusetts companies, DEC and DO, nor 
does it have comparable sales and service 
staffs. What it does have is expertise in 
specific market areas and, according to 
Moore, it will concentrate on those to estab­
lish a strong beachhead. 

He cites banking, insurance, and 
stock trading as three likely areas of success 
for the Oceanport, N.J.-based Business 
Systems division, which is attempting to 
capitalize on successes attained at a number 
of commercial installations in the past six 
years or So. 

One ofthe firm's biggest successes 
has been with Citibank, the New York bank 
that in the mid- '70s made a splash by replac­
ing IBM inainframes with Interdata 32-bit 
minis in a stock transfer operation. The 
bank also has used InterdataiPerkin-Elmer 
machines in various other capacities, par­
ticularly at overseas locations. 

The minicomputer company, which 
was named Interdata, had broken into Citi­
bank primarily because of its machines' 
having an IBM 370-like architecture and 
programming environment and a COBOL 

compiler highly compatible with IBM'S 

COBOL. Those two factors made it easy to 
move applications off IBM machines with 
little retraining of programmers. 

At the time of the Citibank installa­
tion, which ran into its share· of problems 
under the skeptical gaze of the banking and 
computing -communities, Perkin-Elmer's 
business was predominantly in the scientific 
arena, as it is now. The firm enhanced the 
COBOL compiler over the years, but it wasn't 
until a transaction processing system, 
known as Reliance, was introduced that it 
could seriously consider getting into the 
commercial sector. 

Reliance, designed to handle high 
volumes of transactions from many termi­
nals at once, was introduced at the 1980 NCC 

and will be the keystone for the firm's entry 
into the business marketplace. Around it 
and working with it have been added several 
packages including RQL, a relational query 
language for database work, and, for the 
future, a number of packages to handle 
networking, more database, and other relat­
ed tasks, say officials of the company. 

The new Business Systems division, 
formed officially early this year but in the 

works since 1980, is comprised of about 
100 persons and relies on the firm 's existing 
sales force, according to Moore. He noted, 
however, that in certain sales offices staff is 
being dedicated to commercial sales. The 
division is also offering lease plans for its 
equipment, something the Computer Op­
eration didn't do previously. 

Moore intimates that the division 
will make or break itself in the next six to 
nine months. During that period several 
new products, including a new low-end pro­
cessor, will be introduced in order to help 
shore up' product line weaknesses and pro­
vide business customers with a full range of 
offerings, Moore added. 

The low-end machine is designed to 
be smaller than its main competitor, the 
Digital Equipment vAx-ll/750 or "Baby 
VAX," while offering up to 4 megabytes of 
main memory in its single desk-like cabinet. 
It is slated for introduction this month at less 
than $50,000 per system as a means of cap­
turing business. from systems houses that 
have outgrown 16-bit machines and are 
looking to move into the 32-bit arena. There 
promises to be much of that kind of migra­
tion, Perkin-Elmer says, and it is hoping to 
be there to capture its fair share. 

One disadvantage the firm has 
against larger minicomputer makers is its 
lack of a big 16-bit customer base, but the 
firm expects to be able to make the most of 
the situation by emphasizing that its soft­
ware is designed specifically to run on its 
32-bit machines and no others. DEC and DO, 

for instance, and probably HP when it intro­
duces its long-promised 32-bit cpu, have 
had to make their 32-bit software compati­
ble with their 16-bit offerings. 

Perkin-Elmer, on the other hand, 
claims to offer a high performance machine 
with high performance software for high 

Its fight for a good piece of 
the 32-bit pie will not be an 
easy one, given the strengths 
of competitors DEC, DG, and 
HP. 
performance applications, a combination 
that can't be beat. Reliance, for instance, is 
designed to handle up to 10,000 megabytes 
of on-line storage and 128 on-line terminal 
users and still provide quick response times. 

Waters, who prior to becoming gen­
eral manager of the new division was head 
of the British software development group 
that developed Reliance, is quick to point 
out that high performance systems· won't 
sell without cooperation from third-party 
software developers. These include systems 
houses and end users (some of which, like 
Citibank, are large enough to support their 
own internal systems houses) that have de­
veloped industry-specific packages on Per­
kin-Elmer equipment. Waters says that he 
has spotted several such packages with great 
marketing potential but no deals have been 
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signed yet. He notes that the firm has some 
300 customers that fall under the commer­
cial designation. 

"The main factors in our success 
will be software and the completeness of the 
software offering," Waters adds. "The 
customer wants a high probability of suc­
cess." 

Under his management the Business 
Systems division' will grow' 'substantially" 
from its current roster of about 130 persons, 
Waters says, noting that an aggressive hir-

, ing campaign is under way to build on the 
"old line" personnel retained from the sci­
entific side of the house. 

While he declines to provide specif­
ic operating figures (it would be against 
corporate policy), Waters says that Busi­
ness Systems is expected to contribute a 
third of Computer Operations' revenues in 
the coming fiscal year. His short-term goal, 
he says, is to bring that division's growth 
rate up to that of the overall 32-bit industry, 
or about 40% a year. With that done, Per­
kin-Elmer would be able to maintain and 
then increase its market share. 

As a computer systems supplier, 
Perkin-Elmer has offered crt terminals, 
printers, disk and tape drives, and cpus with 
software. In recent months, however, it has 
cut out its oem terminal business and has put 
the West Coast Memory Products division 
up for sale. The terminals division contin­
ues to sell products to other Perkin-Elmer, 
divisions, but it is not seeking additional 
outside customers, according to a spokes­
man. 

The company has plans to 
pick up and support software 
packages developed by its 
end-user customers and 
systems houses. 

In the Memory Products area, it has 
a fairly lucrative contract to supply IBM with 
tape drives for the Seriesl1 minicomputer, 
but it has fallen by the wayside in terms of 
high-technology disk drives. Industry ob­
servers expect the division to be sold by the 
end of the year. 

Nonetheless, Computer Operations 
has been highly successful in the scientific/ 
simulation computing markets, having 
won, for instance, the largest. simulation 
contract of them all-a sale of more than 
200 machines to Singer for B-52 simulators. 

In its quest for expansion of scientif­
ic markets, the firm is looking to buy into or 
participate in a joint venture in the CAD/CAM 

market, one of the fastest growing segments 
of the industry. 

Also, in an attempt to cash in on the 
Unix craze, Perkin-Elmer plahs to offer the 
Western Electric-developed operating sys­
tem as a standard product. Previously a third 
party, the Wollongong Group, offered a 
Perkin-Elmer version of Unix with success. 

-John W. Verity 
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NTIA 
STAKES 
ITS TURF 
National Telecommunications 
and Information Administration 
is fighting to prevent its 
jurisdiction from being 
divvied up. 
In the new hand being dealt at the Depart­
ment of Commerce, the National Telecom­
munications and Information Administra­
tion may be lost in the shuffle. 

Bills in the House of Representa­
tives and Senate espousing the creation of 
new, Cabinet-level committees on interna­
tional communications and information 
threaten large pieces of NTIA'S jurisdiction. 
The organization is also struggling with the 
traders and economists in Commerce for 
control of the burgeoning international 
communications arena. And the replacing 
of former NTIA administrator Henry Geller 
with Bernie Wunder has caused loss of visi­
bility and may harm the body's effective­
ness, sources say. 

"I don't think NTIA'S going to be 
worth a damn under Bernie Wunder," a 
former high official there says. "He's got 
no leadership, no expertise, and no personal, 
influence. His knowledge is extremely shal­
low. He's not respected as an authority and 
has no independent knowledge. He's a no­
body. He was a run-of-the-mill staff person 
before, and he's acting like a staff person 
now for [Secretary of Commerce Malcolm] 
Baldrige. " 

"If NTIA loses this struggle in the 
international area, " a Congressional source 
says, "it's going to be a second-rate part of 
Commerce. But if it wins, it will be a pow­
erful player." 

The staking of turf derives from a 
report last December by the House Govern­
ment Operations Committee on the interna­
tional information flow and the numerous, 
barriers thereto. Among its findings was 
"the United States Government has no co­
ordinated policy regarding barriers to inter­
'national data flow. Neither does it have any 
coherent policy regarding particular barriers 
and the problems they create for the U. S. and 
its political, social and economic interests. 

, 'The authority and responsibility to 
develop policy is divided among several 
agencies on a conflicting and oftenconfus­
ing basis. The absence of coordinated poli­
cy and policy development exists not only 
among, but within, agencies," the commit­
tee concluded. 

In response, the House begat the In­
ternational Communications Reorganiza­
tion Act of 1981 (H.R. 1957). The bill es­
tablishes a Committee on International 
Communications and Information within 
the executive branch to be chaired by the 
United States Trade Representative (USTR). 

The Secretaries of Commerce, State, La­
bor, and Defense, the Chairman of the Fed­
eral Communications Commission, and the 
Director of the Office of Management and 
Budget would be the remaining members. A 
similar bill in the Senate (S. 821) establishes 
an International Telecommunications and 
Information Task Force, chaired by the Sec­
retary of Commerce, to coordinate policy 
among agencies sharing responsibility for 
international telecommunications and infor­
mation policymaking. 

"The response of the executive 
branch agencies to these problems contin­
ues to be inadequate," the committee report 
says. "The Department of Commerce ap­
pears to have a greater interest in interna­
tional communications and information is:' 
sues at the senior levels of the Department. 

"The International Trade Adminis­
tration [ITA] within the department is com-

The International Trade 
Administration, with its 
background in trade policy, 
wants to be number one in 
international activities. 

mitting more effort and interest to this area. 
The NTIA hopes to be able to commit more of 
its resources to these international ques­
tions. While such prospects are encourag­
ing, the strength of the department's com­
mitment and its' viability within the new 
Administration remain uncertain." 

Therein lies the battlefield. ITA, 

with its background on trade policy, wants 
to be number one in international activities. 
NTIA, based on its vastly superior communi­
cations expertise, thinks it ought to be call­
ing the shots around the globe as well as the 
country. 

"We feel communications is such 
an important item in international trade that 
it should be given special emphasis, " says 
NTIA assistant administrator Dale Hatfield. 
"Others [namely Assistant Secretary for 
Economic Policy. Ray Waldman] feel it 
shouldn't. We moved our internal money 
around to reflect its importance. 

"I think the existing structure is ade­
quate for handling the problems in interna­
tional communications. We're not going to 
fight over turf. If Bernie thinks the authority 
ought to go somewhere else, he 'lliet it go. 
But there's no doubt we are reflecting the 
Secretary's position on international com­
munications policies and issues. " 

Perhaps. The victor has yet to claim 
the spoils. But there is little doubt that NTIA 

is the administration's mouthpiece on do­
mestic telecommunications policy. Wheth-



Is. switching data 
a problem? 

Then here are four reasons why you'll love DeC's 
. switching multiplexer. 

DCC's SM9200 SwitchIng 
Multiplexer offers all the advan­
tages of statistical multiplexing­
reduced telephone line costs and 
error free messages. But our Switch 
Mux also offers you Port Contention, 
Port Selection and Data P ABX. 

11. IP>@IIil: <C<IDII1l1l:<eII1l1tu@II1l 

The Switch Mux allows a user to 
contend for any host port in either 
the local or remote location. Rotary 
group selection, speed conversion 
and unbalanced cOnfigurations are 
also standard. Costs savings are 
realized by reducing the number of 
computer ports and the size of the 
multiplexer configuration. 

20 IP'<IDri ~cence<C1Lii@rrn 
You can connect any terminal 

to any computer or terminal locally 
within your facility, or remotely to 
any port within another facility. 

Using the advantage? of statistical 
multiplexing, these facilti~s can be 
located thousands of miles apart. 

DCC 

Interconnect up to 64 local data 
deVices to create ci 'total'intrafacility 
switched network. Functions such 
as shared computer resources and 
electronic mail can inexpensively 
be implemented. Through an 
optional supervisory port, connec­
tion status and other system 
parameters can be easily 
displayed 

.t!Jo $~9~@(Q) 0 0' 0 

Domestic U.S. price for a standard 
4 port model starts at $2200 
FOB Germantown; Maryland. 
Delivery is withil1 30' qays. 

Call or write DCC's Data Com 
Marketing Department for full 
details on how the SM9200 can 
help solve your networking 
problems and save you money. 

Options available with the 
SM9200 Switcp.ing Multiplexer: 

• BISYNC Support 
• Reverse Flow Control 
• Autobaud 
• Supervisory 

Port 
• Backup high 

speed J..ink 

IIDll@lllGmIl CC <IDmmIIml unmtIkr:(rufcllCIDITIl~ ~CIDrrrPcr:Dlr~l'lcllCIDITil 
A_COM COMPANY , 

11717 Exploration Lane, Germantown, Maryland 20767 Telephone (301)428-5500' TWX (710)828-0541 
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c:) An ailing data stream can't tell you where it hurts, and that 
can mean hours of trial--and--error testing, some of it done far away and hard 
to supervise. 



The Bell System's Dataphone ® II modular data transmission 
subsystem gives you central monitoring,diagnosis and control of y()ur whole 
data communications system, and automatically identifies system faults. 

Regardless of your system's host or line protocol, Dataphone II is 
fully compatible, at transmission rates of 2400, 4800, or 9600 bps. Three 
levels of service are available, covering every level of system complexity. And 
because the service is fully modular, it can grow with your needs by simple 
addition of components. 

Dataphone II service is state ... of. .. the ... art in sophistication, yet 
extremely simple in operation, and communicates in plain English. 

With its full ... time assurance of operational readiness, DatC1.phone II 
service is the ideal link to integrate your system. It is a product of the world's 
most advanced information management system-the nationwide Bell 
System voice and data network. 

<> Applying our knowledge to your information management 
needs is a process that begins with one call to your Bell Account 
Executive. c:::J 

The knowledge business 
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er it is being heard as loudly as in the past is 
questionable. 

Last year Geller was point man here, 
there, and everywhere during the protracted 
fight over proposed telecommunications 
legislation. When the Carter Administration 
needed a mouth, Geller's was always open. 

By comparison, Wunder is invisi­
ble. He has made few public pronounce­
ments, preferring to work within the hierar­
chy of Commerce. That does not necessar­
ily indicate that NTlA's sphere of influence 
has decreased. It does show that NTlAhas 
been so quiet it is hard to tell what it has 
been up to. 

"By providing help and developing 
positions on legislation and Computer In­
quiry II [the thrust of which it vigorously 
supports], we're showing what we're do­
ing," Hatfield contends. 

"The worst thing you can do to the 
telecom industry is have a lot of uncertain­
ty," he says. 'tOBy having in the legislation 
[So 898, the telecommunications bill] that 
terminal equipment can't be regulated, reg­
ulation doesn.'t creep back in. You can't 
have an industry operating under a cloud. " 

You can, however, apparently have 
NTIA exist~ng under at least a mist. Its bud­
getary authorization has been changed from 
indefinite to year-to-year, perhaps matching 
the mood of fiscal austerity ruling Capitol 
Hill but possibly a harbinger of future diffi-

NTIA's· budget authorization 
has been changed from 
indefinite to year-to-year. 
culties. With some of'its functions, al­
though not those on which it spends most of 
its time and energy, possibly being trans­
ferred to a superagency, its jurisdiction­
and influence-may well shrink. 

"I think there's a healthy tension 
between the agencies, " says another former 
high NTlA employee. "The Department of 
Commerce is populated by nincompoops 
and is generally stupid and paranoid .. The 
Administration is taking the question of in­
ternational trade and telecommunications 
seriously, and NTIA ought to be on point for 
those issues. They're positioned to do it as 
well as or better than anyone else. " . 

"It's very hard for Commerce to 
play the role of executive branch spokesman 
for telecommunications policy," a knowl­
edgeable source insists. "The Defense De­
partment doesn't accept its leadership do­
mestically; the State Department doesn't ac­
cept it internationally; and the FCC does its 
own thing and pays no attention. 

"NTIA isn't going to improve the sit­
uation. It's already been downgraded by 
going from Geller to Wunder. The only way 
the organization can have clout is by virtue 
of its administrator's personality, and 
Wunder doesn't have it. 

"Morale is rock bottom there. " 
-Willie Schatz 
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PATENT 
PENDING 
While the patent office houses 
voluminous specifications on 
all dp developments, it is 
devoid of their application. 
Within its walls are the origins of nearly all 
great technological leaps forward in the last 
two centuries. As Casey Stengel would say, 
you could look it up. 

"We've got it all in here," says 
Commissioner of Patents and Trademarks 
Gerald Mossinghoff. "There's no mass 
storage technique used in the entire dp in­
dustry that doesn't reside in the patent of­
fice. The computer industry is well patented 
and very protective of its interests. 

"The trouble is, " Mossinghoff add­
ed, "the technology's on paper; it's always 
an idea that's going to be used elsewhere." 

Maybe that's been true for the past 
200 years. Probably not for the next 200. 

Spurred by Section 9 of Public Law 
96-517, the patent office will report to Con­
gress by December 12, 1982 "a plan to 
identify, and if necessary to develop or have 
developed, computerized data and retrieval 
systems equivaient to the latest state of the 
art which can be applied to all aspects of the 
Patent and Trademark Office." Mossing­
hoff will attempt to translate into action the 
ideas his predecessors have approved. An 
office group has been studying the matter. 
for six months. The public had its say at a 
July hearing and has been encouraged to 
keep talking. 

"We are not doing nearly as much 
toward being a paperless office as we should 
be, " concedes Mossinghoff, who was dep­
uty general counsel of the National Aero-

GERALD MOSSINGHOFF: "We're the 
only patent office in the world where 
official opinions are handwritten." 

nautics and Space Administration (NASA) 
prior to receiving Senate confirmation in 
June of his new position. "We are way 
behind the bigger agencies and depart­
ments. We!lfe not one of the more modem 
offices. Most of our automation is either 
nonexistent or primitive. " 

Two of five parts the in-house study 
group is examining approach modem times: 
those two relate to automation. Nonethe­
less, the proposed FY 82 automation budget 
of $19.5 million, about 16% of the PTO'S 
$118.9 million total, probably won't push 
the patent office's progress along the auto­
mation time clock. 

The Patent Application Locator and 
Monitoring (PALM) system tracks the cur­
rent status of each of the 107,000 patent 
applications received every year. That's a 

The Patent Application 
Locator and Monitoring 
(PALM) system tracks the 
status of each of the 101,000 
patent applications received 
every year. 
daily dose of more than 400 for each work­
day. By the end of 1982, PTofolks should be 
able to punch in the number of the applica­
tion on a terminal and know its life history. 
The system, now half manual, still requires 
excessive maintenance and debugging. 

The Trademark Registration Appli­
cation Monitoring system (TRAM) performs 
the same function for trademarks. It follows 
half as many applications-55,000-but 
has a more complicated task.· Unlike pat­
ents, which are inviolate for 17 years, trade­
marks last indefinitely but must be contin­
ually renewed and shown to be currently in 
use. Without such evidence, which is un­
necessary for patents, the trademark is con­
sidered abandoned. Tracking thus requires 
far more time and monitoring. TRAM, now 
totally manual, is not expected to be on-line 
until the end of 1983. 

That will still be several years ahead 
of any computerizing of patent and trade­
mark searching and most automating of PTO 
communications with America at large. 

Since the first' patent was approved, 
14 million American and 10 million foreign 
documents have accumulated in the exam­
iners' files at the PTO. To make life some­
what more bearable, the information is 
broken down into a mere 108,000 sub­
classes. 

And how are these historical trea­
sures stored? They rest, appropriately 
enough, in "shoecases," cabinets with files 
two inches thick. They are available, in 
stacks which appear to have no horizon, to 
the public at no charge. Hardly a system to 
encourage file integrity. With luck, the pat­
ent for which you're looking will be in the 
right file, undisturbed. Much of what you 
need to know is on the front page, which has 
been computerized. Those tapes have been 



The Kodak IMT microimage terminal. 
It's the brains behind 
Electronic Filing from Kodak .. 
Your office already has elec­
tronic typing. 

You probably have 
electronic data processing, too. 

Then isn't it about time 
you looked into Electronic 
Filing from Kodak? 

The Kodak IMT micro­
image terminal, for example, is 
so intelligent it practically 
thinks for itself. Thanks to its 
own built-in microcomputer, an 
IMT terminal can perform on-

. line information lookups in 
seconds. At the touch of a 
button. Without tying up your 
mainframe. 

An IMT terminal pin­
points images so precisely, in . 
fact, that it practically elimi­
nates lookup errors, which 
increases office productivity. 
In the meantime, your computer 
is left free to process data-
not search for it. 

Find out how many other 
intelligent things an IMT 
microimage terminal can do. 
Send in the coupon for more 
information. Or contact your 
Kodak representative for a 
demonstration of the Kodak 
IMT microimage terminal. 

Either way, the move 
you make will be a smart one. 

lDEastman Kodak Company, 1981 

I 
I 
I 
I 

EASTMAN KODAK COMPANY • Business Systems Markets Division 
Dept. DP1629,Rochester, NY 14650 

o Please send me more information about 
the Kodak IMT microimage terminal. 

NAME 

COMPANY 

ADDRESS 

STATE ZIP 

o Please have a Kodak representative 
contact me. 

TITLE 

CITY 

PHONE 
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stored since 1971. More often, the search 
may rival that for the Holy Grail. Laid end 
to end the papers would occupy three miles 
of shelves. 

The computerized equivalent would 
be but a foot long. Only general-purpose 
digital computer and analog and digital con­
verter patents are on an automated system. 
Those are put into a Computer Control Mi­
crofilm Search System (CCMSS). It isn't 
much, but it's all they've got. 

"There's no doubt that automating 
those ftles is a Herculean task, " Mossing­
hoff says. "Is full text search by itself a 

Only general-purpose digital 
computer and analog and 
digital converter patents are 
on an automated system. 
substitute for manual? No. What would it 
cost to put the stacks on computer? I can't 
estimate it, but it's a staggering amount, so 
everyone always says 'we don't have that 
kind of money' and that's the end of that. 

"I don't think that's the right ap­
proach. You push hard to automate and do 
what you can. Those back ftles are going to 
be less and less relevant as technology 
moves forward. I don't know if we can 
totally automate the stacks'. Full text search 
isn't possible in some instances, such as for 
a strange-shaped piece of metal. But it 
would be extremely useful in some areas, 
like electronics, which are well defined and 
have common vocabulary out of which you 
might be able to build a thesaurus." 

Right now he'll settle for a few 
words. All "first actions" (the preliminary 
determination by an examiner of whether an 
application is patentable) now are hand­
written by the examiner and mailed to the 
applicant. 

"It's a national disgrace," Mos­
singhoff fumes. "We're the only patent of­
fice in the world where official opinions are 
handwritten. It's a national embarrassment 
to have things sent out like that. " 

The red face should vanish next 
March, when smart word processors will 
have been installed for all examining 
groups. The process should reduce sharply 
the time needed to search for comparable 
patents, an estimated four to six hours, as 
well as wipe out the hours required to pro­
duce handwritten responses. 

"I want this to be a hands-on experi­
ence for the examiners, ' , says Mossinghoff, 
himself a former examiner. "It's very im­
portant that we get them into the system so 
they can start to use it. It's an act of faith on 
my part that they'll very much appreciate it 
and take to it, among other reasons because 
they're real technologists. They're not dra­
ma or poetry majors. The person-machine 
relationship is very important. If they be­
come unenthused early, we "ve created more 
problems than we've solved." 

Then what they'll have is another 
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failure to communicate. The public has no 
trouble making its feelings known. It does 
so in 32,000 letters a day, 12,000 of which 
are orders for patent copies. But the PTO is 
hardly as prolific. 

"Our methods are completely 
primitive," Mossinghoff admits. ''They 
consist of mailing letters, taking phone 
calls, and having people walk into the 
search room in Crystal City [Va.]. That's it. 
That's how we communicate." 

The first link in improving the chain 
will come at the end of the summer, when 
terminals will have been installed at all 35 
Patent Depository Libraries (PDLS) around 
the country. That system still will require 
the laborious task of looking up' the sub­
class, the number of the patent, and pulling 
papers individually. But a potential long­
range payoff could come from establishing, 
through high technology from the likes of ' 

PTO 's proposed report to Congress, outlines 
extensive revisions to be made in data sys­
tems support, DBMS design, classification 
definition database, and mainframe aug­
mentation and replacement. 

"We've got to move now to keep 
options open," Mossinghoff says. "We're 
not g'oing to pick something now that's go­
ing to be outdated in two or three years. 

''The office isn't going to look a 
whole lot different in three years. We won't 
be mailing 'first actions.' We will have 
smart word processors. We will have a lot 
more terminals-being used, hopefully. 
PALM and TRAM will be finished. But the 
paper file is going to be around into the 
1990s. " 

After 200 years, what's another 1O? 
-Willie Schatz 

MICROCOMPUTERS 
Satellite Business Systems (SBS), satellite t------------------l 
search systems at the libraries, targeted for 
the next decade. Additionally, a mecha­
nized search file would permit anyone with 
a terminal to access the system by satellite. 
There also is the possibility that, in the fore­
seeable future (i.e., 10 years), patents will 
be submitted in electronic form. 

"Why not?" Mossinghoff says. "If 
you can get the graphics for the picture, 
that's all you need, and that certainly is ' 
within the capabilities of current technol­
ogy. When NASA sends in a patent applica­
tion, it' comes off a word processor. Why 
couldn't they just send in the floppy disk 
they used to type it, rather than using their 
floppy disk to type paper, then send it to us 
so we can tum it back to electronic form and 
print it? The paper link is the weak one 
there. " 

In this case, the weak may well in­
herit the patents and trademarks. Electronic 
applications would be the leading edge of 
the leading edge. But until the disks have 

By next March, the patent 
office expects to have smart 
word processors installed for 
all examining groups. 
their day-and probably thereafter-paper 
is here to stay. 

"One of the criticisms of the patent 
system, and-I think it's justified, is that it's 
not used that much by researchers interested 
in state of the art, " Mossinghoff concedes. 
"If they come up with something new, they 
don't think 'hey, I better check with, the 
Patent Office. ' One reason is they've got to 
come to Washington. Or they have to go to a 
PDL, or hire a search firm. But it's a mistake 
for them not to use it. The constitutional 
bargain is that in return for your technology, 
you get a 17-year monopoly. 

"If they had terminals, they'd defi­
nitely take advantage of them. " 

The terminals are coming, however 
slowly. "The Challenge," Part I of the 

NEW 
MICROS 
DEBUT 
The microcomputer arena, 
previously populated by a 
host of small companies, has 
drawn the sights of several 
very large companies. 
The summer months have seen a new wave 
of small, desktop computers introduced by a 
number of companies that are attempting to 
position themselves in the office automation 
market. IBM, Xerox, Data General, and 
Hewlett-Packard have each come out with 
machines that are designed to sell for less 
than $10,000. And, according to some ana­
lysts, these are only the first of many more 
to come. 

IBM'S latest, the System/23 Data­
master, was a surprise to observers in that it 
wasn't the very-low-end machine that has 
been expected for so long under the code 
names Chess and Acorn. Instead, it ap­
peared to be a repackaged version of the 
5120, a desktop machine introduced over a 
year ago as a replacement for the older 
5110. 

The System/23 is a BASIc-only ma­
chine selling for as little as $3,300 with no 
diskette or printer, but a typical system price 
goes for. $9,830, IBM said. The machine 
comes in a wide variety of configurations, 
with main memory ranging from 32K bytes 
to 128K bytes and diskette storage up to 2.2 
megabytes. \ 

IBM seems to have taken the 5120, 
dropped APL language processing, and add­
ed word processing. The word processing 
functions are added via an optional cpu card 
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NEWS IN PERSPECTIVE . 
which adds more than $1,000 in hardware 
cost alone. 

As for software, IBM offers a number 
of accounting. packages for the machine, 
and program development aids and commu­
nications packages. Prices range from $500 
for word processing software to $1, 145 for 
Brads 3, a report generator similar to that 
offered on larger General Systems Division 
machines. 

GSD said the new desktop model was 
upwardly compatible with BASIC prograrris 
written for the System/34 computer, 
prompting industry observers to speculate 
that third-party software developers will 
have a good market to sell into. 

HP'S new machine is the HP 125, a 
desktop model designed for personal use in 
technical and engineering applications. 
Standing in contrast to the firm's previous 

IBM's Datamaster surprised 
industry observers because of 

,what it isn't-the long­
awaited personal computer 
developed under the code 
names Chess and Acorn. 
model 85, the new 125 is not to be sold for 
accounting or database applications. 

"Our sales target for these machines 
is primarily large manufacturing compa­
nies, industrial concerns like ourselves," 
said Jim Groff at HP'S General Systems Di~ 
vision in Cupertino, Calif. "I've spent the 
last two months talking to a lot of those 
people about products like this and find case 
after case where they've bought literally 
hundreds of personal computers, one at a 
time, in those companies, with varying re­
sults. " 

Some of those users purportedly are 
disappointed with their newfound toys, 
while others are happier. Groff said the pur­
chasing departments in some companies 
want to engage in volume purchases of 
small computers. 

Some firms, he noted, are setting up 
internal consultancies to help employees 
buy machines. The firms hope to keep the 
variety of machines down to perhaps two or 
three models and to help users match equip­
ment to their needs. 

Groff cited a market study forecast­
ing that some 600,000 small computers 
priced less than $12,000 would be sold this 
year, and half of them are destined for the ' 
1 ,000 largest U. S. industrial companies. 

The HP 125 is described as'the cul­
mination of four things showing up in of­
fices: the personal computer, word proces­
sor, business graphics, and the ubiquitous 
tet:minal. The single station machine han­
dles all four functions and is aimed at the 
managers of small user departments, indi­
vidual professionals, and even secretaries. 
An entry-level system is offered at $6,960. 

The machine uses two Z80 micro­
processors. One, running at 4 MHz,handles 

terminal functions, while the other operates 
as the cpu. The second microprocessor has 
64K bytes of main memory and runs the 
popular CP/M operating system from Digital 
Research. The first language for the 125 
will be BASIC. 

HP emphasizes the new machine can 
operate as a standalone machine or as a 
terminal hooked into IBM or HP mainframes 
and/or networks. 

IBM'S new machine, the SystemJ23, 
also operates as a terminal to larger systems, 
a trend that has been appearing in IBM com­
puters across its product line. Even the Dis­
playwriter word processing system intro­
duced last year has commun-ications facili­
ties. 

P. Martin Foley, corporate vice 
president and president of IBM GSD, said, 
"Datamaster combines data and word pro­
cessing in a single product that will unlock 
the power of computing for tens of thou­
sands of businesses that previously could 
not afford such a system. " 

The machine also comes into direct 
competition with the firm's Displaywriter, 
marketed by the Office Products Division. 
That system, also selling for under $10,000 
in most configurations, will soo~ have data 
processing capabilities added (Look Ahead, 
June), further fueling the interdivisional 
competition IBM is fostering. 

OPO recently came out with a new 
weapon in the assault on the office, an en­
hanced version of the 6670 information dis­
tributor, a laser printer/copier/information 
switch. The new model, designated model 
2, handles 9,600 bps communications lines 
and offers up to 20 resident software-based 
text fonts. It is also claimed to offer higher 
throughput. 

Data General's new machine is the 
Enterprise 1000 system, a desktop model 
retailing for $7,195 in its minimal configu­
ration. Slated to be sold only through inde­
pendent retailers, the system is an attempt 
by Data General to package its microNova 
microcomputer into a small business sys­
tem. It will be offered with a number of 
generalized accounting packages as well as 
BASIC programming capability. 

Xerox's new machine, the model 
820, offers bothdata and word processing in 

HP's new model 125 system is 
designed for personal use in 
technical and engineering 
environments. 
a single package. The machine, sold as an 
answer to so-called personal computers 
from Apple and Radio Shack, will connect 
into the finn's Ethernet local network and 
will accept applications written for the CP/M 
operating system. 

Observers point out that the key fac­
tors in the race will be software and distribu­
tion since just about everyone will have 
access to the same hardware technology. 

Good software, designed well enough to 
take care of standalone as well as distributed 
processing, will be an essential ingredient 
for those vendors attempting to sell to small 
users as well as to large corporations. Distri­
bution channels, retail and volume, also 
will have an impact on operating margins as 
the prices of systems drop. 

Already new patterns are forming. 
IBM is reported to be negotiating for distri­
bution through such large retailers as Sears 
and J.C. Penney, while Xerox has set up a 
chain of its own stores and is selling com­
puters through office equipment, dealers. 
Data General is moving hardware through 
independent dealers as well as its traditional 
channels of oems and systems houses. Ra­
dio Shack stores speak for themselves. 

The marketplace is currently crowd­
ed with desktop machines, offered by the 
largest and smallest of vendors. That only a 
few of the many competitors will survive in 
the long run is perhaps the only sure fact in 
what promises to be one of the most exciting 
and complex periods of the industry. 

-John W. Verity 

STRATEGIES 

MACHINES 
THAT 
LISP 
New Lisp machines may become 
the personal computers of 
choice for the artificial 
intelligence community. 
Lisp, the list processing language devel­
oped in the early '60s at MIT for artificial 
intelligence work, is moving out of AI labs 
and into the real world. 

Two small companies incorporated 
last year, both with a foot firmly planted on 
each coast, hope to capitalize on that move­
ment. They are LMI of Los Angeles and 
Boston, and Symbolics Inc. of Woodland 
Hills, Calif., and Cambridge, Mass. Both 
are selling machines based on the CADR ma­
chine developed to run Lisp at MIT in 1977. 

Both firms concede there is little 
new technology in the machines they are 
selling, though Symbolics says it has reen­
gineered the basic MIT hardware for greater 
maintainability, density, and reliability by 
repackaging wire-wrap hardware onto six 
multilayer cards which plug into a back­
plane. The cards allow board swapping for 
ease of checkout and maintenance. 

Both companies have among their 
principals people who were involved with 
the Lisp program at MIT. At LMI, it's Richard 
Greenblatt, who joined MIT'S AI laboratory 
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NCR has 
the answer tc 

. your interactivE 
direct processing 

needs: 
. The 1-9000 Series. 



Ranging from an 
8-bit desk-top 
system toa 
'32-bit mainframe. 

IThe 1-9000 Series provides 
one of the largest selections 
of interactive configurations in 
the industry. It steps through 

I four levels from an enhanced 
desk-top micro-system to a 
32-bit mainframe, a new top­
of-the-line system which more 
than ,doubles the interactive 
power available from NCR. 

1·9010 

Migration is smooth and easy 
from bottom to top even 
across the system bound­
aries. The 1-9000 Series is a 
step beyond and fully compat­
ible with the 1-8000 systems. 

The subtle new s,tyling is more 
than skin deep, it's ergo­
nomic. With features like 
detachable keyboards and 

, non-glare glass, every work-
, station can accommodate any 
operator in comfort. With less 
fatigue and eye-strain. New 
lines and colors blend into any 
office or computer-room 
setting. Eventually, the new 
styling and ergonomics will 
pervade the entire NCR 
product line. 

1·9040 

The new 1·9050 32·bit mainframe uses NCR's powerful 
Interactive Resource Executive operating software and 
provides up to three megabytes of memory. It 
increases NCR's interactive power spectrum 2.6 times. 

The 1·9040 is a powerful and versatile 16·bit minimain· 
frame with up to 2 megabytes of memory. It features a 
smaller footprint and virtual memory technology based 
on the successful 1·8400 architecture. 

The 1·9020 is a 16·bit general·purpose single·board 
minicomputer with main memory of half a megabyte. It 
features higher reliability, lower noise leveland lower 
power consumption than its predecessor, the 1·8200. 

The I·9010 table·top 8·bit micro·oriented system offers 
advanced ergonomic design, multi·language support 
and communications capability. It is easy to operate 
and understand. 

1·9020 
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New software capabilities 
provide support for COBOL, 
BASIC, communications, data 
base management and trans­
action processing. And a cor­
respondence·quality printer is 
now available as well. 

For more information on the 
1-9000 Series, call your local 
NCR office, or write to EDP 
Systems, NCR Corporation, 
Box 606, Dayton, Ohio 45401. 

Complete Computer Systems 

See the 1·9000 Series in operation at the NCR Road Show. 
Phone 1-8()().543()710 for time and place near you. 
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A PERSONAL COMPUTER for AI, the Symbolics LM-2 bears a striking re­
semblance to other machines of advanced design (note graphics, windowing, 
and mouse). 

in 1966. He code signed and implemented 
the Midas symbolic assembler, was the 
principal creator of the ITS Timesharing 
System, coauthored the original PDP-I0 
MacLisp compiler, supervised the design 
and construction of the CHEOPS chess pro­
cessor, and authored MacHak: VI, the first 

Lisp started at MIT, and 
alumni spread the word. 

computer chess program to exhibit a stan­
dard of play respected by tournament chess 
players. 

"The inherent characteristic of Lisp 
programs," said Greenblatt, "is size and 
complexity. At present most Lisp programs 
are developed on DEC PDP-lO mainframes. 
We have created a machine in the format of 
a personal computer that provides up to 64 
times the virtual address space and is opti­
mized to run Lisp programs." 

LMI calls its offering simply the Lisp 
Machine. Base price is $80,000. 

Symbolics' machine, called LM-2; 

sells for $99,000 but the company is ready­
ing a "cheaper, better, faster" version it 
expects to have in beta test sites by the end 
of the year. This will sell for $60,000. 

Symbolics' principals are company 
president Robert Adams and vice president 
of engineering Russell Noftsker; Noftsker 
was a founder and the early manager of the 
MIT AI lab. 

A recent addition to the Symbolics 
board of directors was Sanford Kaplan, con­
sultant to and a director of Intel Corp. and 
retired senior vice president and director of 
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Xerox Corp. Kaplan and Adams worked 
together at Scientific Data Systems before 
that firm was acquired by Xerox. 

While Greenblatt, Adams, and 
Noftsker got involved with Lisp on a 
straight line basis,F. Stephen Wyle, presi­
dent of LMI, arrived by a more circuitous 
route. Wyle was looking for a business 
when he was introduced early last year to 
Systems Cognition, a Los Angeles-based 
company writing artificial intelligence soft-
ware. 

"They were operating on a PDP-
10," Wyle said. "They ran out of memory 
and the cycle time was too slow. " Systems 
Cognition president Alexander Jacobson 
learned of machine development at MIT and 
tried to get an MIT Lisp machine. But MIT 

would only license the machine, and on a 
nonexclusive basis. So Wyle and Greenblatt 
got a license and they were in business. 
Symbolics holds the only other license. 

Both companies see a big future for 
their machines, primarily because they do 
symbolic or object-oriented programming. 
Symbolic computation is the processing of' 
symbols and relationships rather than digits, 
characters, bits, and bytes. A symbol repre­
sents a real world object. Symbols and prop­
erties of symbols can be freely created and 
manipulated while the symbol processor 
worries about details. 

"We have the capability to work 
with programs as data," said Henry G. Ba­
ker, Jr., director of marketing for Symbol­
ics. "Mathmatics has been pushed to the 
limit." Baker thinks of the LM-2 as "the 
computer scientist's personal computer." . 

Both companies see their machines 
and the Lisp language as a tool for increas­
ing programmer productivity. "It can make 
the guy doing the software five or 1 0 times 
as productive up front," said Baker. "You 
can have a programming team where the 
only live 'member is the lead programmer 
and the rest of the team is in the machine. " 

.The two firms also see their ma­
chines as being useful in design work. 
, , You can develop CAD [computer aided de­
sign] programs that can be used by non­
experts in semiconductor chips," said Ba­
ker; "You build in the knowledge they 
need." 

Wyle sees the machines as ideal 
in developing natural languages, particu­
larly in CAl (computer aided instruction) 
applications. 

Symbolics has had only two orders 
so far, one for two machines for Fairchild 
Camera and Instrument Corp. (one of which 
was shipped last month) and the other for an 

. undisclosed quantity from an unnamed cus­
tomer. 

Fairchild, the semiconductor sub­
sidiary of Schlumberger, is developing a 
fully equipped lab for broad-based research 
and development in artificial intelligence. 
Peter Hart, head of the Fairchild AI laborato­
ry, said his company bought the machines 
"because of a commitment to provide a 
first-rate computing environment for our re­
search in artificial intelligence. " 

LMI has sold 11 machines and deliv­
ered five. Its first two customers were Con­
trol Data Corp. and Texas Instruments, for 
two machines each. The Control Data ma­
chines were consigned to Systems Cogni­
tion, which is working on a project for CDC 
in teaching English as a second language. 

Both LMI and Symbolics see 
their machines and the Lisp 
language as a tool for 
increasing programmer 
productivity. 

The fifth delivered machine went to 
Logo Computer Systems, Inc. o(Montreal, 
which has a second machine on order. 
Logo, another MIT offshoot, offers educa­
tional tools for young children. The Logo 
language, developed at MIT, was a Lisp 
spin-off. Logo is using its Lisp machine in 
development of natural languages for edu­
cation to be run on machines such as the 
Apple. 

LMI is primarily held bY,Wyle and 
Greenblatt, with Systems Cognition hold­
ing a minority interest. Control Data has an 
option to buy a minority interest, Wyle said. 

Symbolics started up with $2.5 mil­
lion in funding, $2 million from three ven­
ture capitalists: American Research and De­
velopment, Boston; Memorial Drive Trust, 
Cambridge; and Patricoff Associates, New 
York. The rest came from the principals. 

-Edith Myers 
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Lee Data's:""All-Jn-One Display System 
it" ~ . 

is.a-ti}~choice for your 3270 requirements. 

You get economy with Lee Data's Coax Eliminator TM and unsurpassed character 
clarity with our new high resolution All -In -One display. And you get the choice of 

BSC or SNA communications in either remote or local cluster systems. 

DISPLAY ADVANTAGES 
D Four 3278 compatible screen sizes in 
a single All-In-One display: 24, 32 and 
43 lines by 80 columns and 27 by 132. 
D Tho special screen sizes-43 lines by 
132 columns and 66 lines by 132 columns 
(a full printerpage)-available for special 
applications. 
D Unsurpassed character clarity with no 
flicker achieved with a screen refresh 
rate of 60 times per second~ twice that 
of similar displays. 
D Non-glare, fingerprint resistant screen 
rotates (1800 horizontally) and tilts (250 

vertically). 
D Detached and lightweight keyboard 
with 9' extendable coil cable-available 
in five standard and many special styles. 
o Display is lightweight, only 31 lbs. 
D Display is also compact, with a base 
footprint of only 14" x 16~' 

The Lee Data Interactive Display System 
also includes: Model 310 Remote Con­
troller, Model .320 Local Controller, Matrix 
Printer and the exclusive Coax Eliminator, 
Models C/8, T /1 and T /8. 

LEEDA1Ci\ 
CORPORATION 

10206 Crosstown Circle 
Minneapolis, MN 55344 

612/932-0300 

SYSTEM ADVANTAGES 
D A full range of controllers emulate 
IBM 3274 local and remote systems using 
either ESC or SNA communications. 
D Multiple microprocessor design pro­
vides a system that easily meets the per­
formance demands of a 32 station cluster. 
D Select from a line of printers including 
printers compatible with the IBM 3287. 
D Save coaxial cable costs with the Coax 
EliminatorTM that supports up to eight 
displays or printers on one coaxial cable 
or twisted wire circuit 
D Advanced system software offers· easy 
system configuration· access to multiple 
station addresses for individual stations 
• system and station statistics collection 
• dynamic on-screen communications 
line trace. 
D Experienced and responsive service 
personnel in over 70 U.S. locations. 

Call our system specialists toll free and ask about our 30-day delivery: 
800·328·3998 
CIRCLE 91 ON READER CARD 



NEWS IN PERSPECTIVE 
BENCHMARKS 

DATA ENTRY EXIT: Univac agreed in 
principle to acquire Pertec's installed base 
of U.S. and Canadian data entry systems, 
effectively taking Pertec out of the end-user 
data entry market in those countries. The 
W~st Coast fIrm, now a subsidiary of West 
German Triumph-Adler, will continue to 
market systems overseas and supply Univac 
and others on an oem basis. The deal would 
cover some 1,300 systems at about 800 user 
sites. Ryal Poppa, Pert.ec chairman, said the 
reaso~ for the sell off was current high inter­
est rates. Univac said it plans to build on the 
data entry base, selling other distributed 
processing products. 

OUSTED: Basic Four Information Sys­
tems president Ted J. Smith was removed 
from offIce after' 'disappointing" division­
al performance over the past two years. The 
parent company, Management Assistance, 
Inc. , replaced Smith with Stephen J. Keane, 
president of MAl'S Sorbus service division. 
Keane has been credited with making Sor­
bus a strong company over the past few 
years. He was replaced at Sorbus by former 
senior vice president Ronald Wallace. Basic 
Four is MAl'S biggest operation, providing 
the firm with 60% of its revenues. It had 
seen spectacular growth during Smith's ten­
ure until 1979, when operating profIts 
plunged. 

EXODUS: More top offIcials at Centron­
ics, the New Hampshire printermanufactur­
er, have left the company. Vice president of 
sales Jack Garrity, Quietwriter products 
vice president William Chalmers, and vice 
president of advanced development Charles 
Bickoff have moved on in the wake of top 
man Michael Kaufman's leaving several 
months ago. Garrity had no immediate 
plans, but Chalmers and Bickoff moved to 
Ohio ScientifIc, the microcomputer maker 
recently acquired by MIA-Com. Chalmers 
was named president of Ohio ScientifIc, 
while Bickoff's title could not be learned. 
The Quietwriter, a stroke-writing printing 
technique developed by Olivetti and pur­
chased by Centronics in 1979, has been late 
getting to market in product form. Centron­
ics, which has been showing a fInancial loss 
for several quarters, said it expects to get 
Quietwriter products to market late this year 
or early next. 

LURE OF EMERALD ISLE: The Re­
public of Ireland is doing more than a bit to 
lure U.S. industry to the Emerald Isle. Ned 
Kelly, West Coast director for Ireland's In­
dustrial Development Authority (IDA), said 
in midsummer that 10 West Coast U.S. cor­
porations were planning to invest $65 mil­
lion in new or expanded manufacturing op­
erations in the republic. Three of these are 
computer-related: Precision Monolithics 
Inc. (PMI), a unit of Bourns Inc. of River­
side, Calif., which will construct a manu-
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facturing plant in Cork to produce integrat­
ed circuits; General Semiconductor Indus­
tries Inc. of Tempe , Ariz., which will invest 
$7 million in a new manufacturing facility at 
Macroom, County Cork, to produce a range 
of semiconductor devices and silicon tran­
sient voltage suppressors; and Cado Sys­
tems Corp., Torrance, Calif., which will 
build a new plant in County Cork to produce 
microprocessor-based small business com­
puter systems. And the Republic of Ireland, 
poor in natural resources, hopes to attract 
m~re U.S. software development efforts, 
Kelly said, with legislation which would 
treat software development as a manufac­
turing effort with all the tax breaks accruing 
thereto. 

MAD DOGS AND ENGLISHMEN: 
Geoffrey Salkeld, . who headed Computer 
Automation's European marketing efforts 
for 10 years, managed in one year to beat 
out IBM in sales to seven of the 10 largest 
British corporations. The Irvine, Calif., 
fIrm hopes Salkeld can do the same in the 
U. S. He's new head of the company's Com­
mercial Systems Division, which produces 
the SyFA family of distributed computer net­
work systems. Salkeld doesn't like the term 
distributed processing. He likes to sell 
SyFA's ability to do things that haven't been 
done before. "About 80% to 90% of what 
SyFA systems are doing out there is new. " 
He also feels that IBM'S offering in the mar­
ket (the 8100 series which he beat out many 
times in England) came from "mainframe 
thinking places." And he feels that in Eu­
rope "salespeople talk to the head offIce 
more often" and he's trying to see that that 
happens in CA here. His primary target ini­
tially: "any company with pig inventories, 
where inventories mean money." CA is 
banking on the hope that what he did in 
Europe he can do here. The Commercial 
Systems Division has never been its most 
profItable. 

GEOFFREY SALKELD: He beat out.IBM 
in sales to seven of the 10 largest British 
corporations. 

BROUGHT FORTH: A new fIrm, Tech­
nology Industries, Inc., of Santa Clara, Ca­
lif., has agreed to buy software developer 
Forth, Inc., of Hermosa Beach, Calif., for 
an undisclosed amount of stock. Technol­
ogy Industries, formed by former Logical 
Machines Corp. president John Peers, in­
tends to come out with a personal computer 
next year. Forth, a privately held flITIl' de­
velop~ and markets the Forth progr~ing 
language. Forth founder Charles Moore will 
continue as research director, it was said. 
Peers said he would soon reveal venture 
capital fInancing. 

OLE: The. Mexican government recently 
began requiring import permits for vendors 
of computers weighing more than 40 kilo­
grams (88 pounds). This is on top of normal 
duties and taxes, according to George Ba­
ker, a San Francisco consultant. He calls it a 
step backwards from the recent trend toward 
trade liberalization. According to Baker, 
the computer import market south of the 
border is growing at an annual 20% to 30% 
rate. He cites Commerce" Dept. estimates 
that say the market will reach $185 million 
by. 1982, and the U.S. can expect to garner 
73% of that total. The largest segment is for 
medium and large-scale computer systems, 
followed by minis, then peripherals, and 
fmally data communications equipment. 

CHAPTER XI: After only two and a half 
years in business, Ruben Corp:, a small 
business computer maker founded by Mur­
ray Ruben, has run into severe fmancial 
problems. The firm, which just recently 
brought out its fIrst product, ftled for protec­
tion under Chapter XI of the federal bank­
ruptcy laws. Ruben, who was a director and 
vice president of technology at POS terminal 
maker Data Terminal Systems, had hoped 
to· sell The Assistant computer for between 
$40,000 and $120,000. He said he was still 
interested in keeping the company alive and 
planned to lend it money from his own 
pocket. 

FINALLY: After several months of un sub­
stantiated reports, IBM has done what so 
many expected it to do: thrown its support 
behind the X.21 and X.25 communications 
interface standards with products designed 
to connect SNA networks into public packet 
switching networks. The fInn had previous­
ly offered X.25/X.21 products in Canada 
and France. . 

The new X.25 products for the U.S. 
are a software package for the 3705 front­
~nd communications controller and a net-· 
work interface adapter, which was de­
scribed as converting X.25 to SNA protocols 
and vice versa. Initial versions of both prod­
ucts are to be available in the third quarter of 
this year. X.21 compatability will be made 
available for certain models of the 3705, 
SNA models of the 3274/6 terminal, ·and the 
8100 dis~ributed processor. ~ 
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The problems associated with VLDB syst~ms 
are enormous, but a high level of professional skill 

is being devoted to solving them. 

by Warren J. Polk 
and Kerry Byrd 
More and more often, managers are faced 
with difficult decisions concerning the poten­
tial design and development of very large 
database (VLDB) systems. Beyond the cost 
and general complexity of such systems, their 
continuing operational importance to the user 
increases the need for system architects to 
base decisions upon the best knowledge avail­
able. The system architect therefore has the 
burden of working at a time when we are 
experiencing tremendous technological and 
conceptual changes in our database systems 
design and development resources. 

Very large database systems being 
planned· today must offer sufficient design 
flexibility to ensure future expansion and to 
accommodate coming technological ad­
vances .. These design considerations should 
foster. coming changes in an evolutionary 
manner, thus reducing the costly and often 
system-crippling choices implied in major, 
unconsidered, revolutionary change. There 
are a number of important technological, 
theoretical, and operational resources now 
emerging as c9rnerstones of our database al­
ternative designs. 

When one speaks of very large data­
bases, at least three major topics emerge: Dis­
tributed Database Management Systems 
(DDBMSS) (addressing the broadest range of 
real users); relational DBMSS (possessing great 
potential flexibility and power); and database 
computers (having high efficiency and large 
volumes of data). 

Today, very larg~ databases and their 
management cannot be explained by the three 

_ topical areas mentioned above. Each area 
~ holds promise, both independently and col-
9 lectively, but each area has many unanswered 
55 questions. We have reached a point, howev­
~ er, where our research and our operational 
f- development are beginning to run in close 
in association. We know, for instance, that dis-
6 tributed database management systems are 
~ more than just feasible; they are a necessary 
g: ingredient of VLDB systems in our immediate 
~ future. We know that the database computer, 
~ under various architectural constructs, is a 

MANAGING 
THE VERY LARGE 

DATABASE 
substantial resource in dealing with the prob­
lems of speed and data management within 
VLDB storage and retrieval systems. We also 
know that relational theory holds great prom­
ise in a number of areas associated with total 
systems architecture, ranging from the ease of 
user interface to cross-compatibility among 
different relational DBMS systems. 

These resource areas address very im­
portant and very complex issues that we face 
in mastering VLDB systems, yet there is one 
other area we have not mentioned, and, un­
fortunately, we, as an industry, have not 
properly addressed: performance measure­
ment. Few, if any, VLDB systems will come 
out of a can. They must be designed and 
integrated and, as far as possible, based upon 
rational measures of performance value 
gained for resource applied. Thus, it appears 
both reasonable and prudent that we add per­
formance measurement as a technological 
concern and as an operational resource to our 
VLDB management future. 

Of all the resources becoming avail­
able to the systems architect, perhaps the 
most powerful and broad ranging in terms of 
its application to very large databases is 'the 
emerging power of distributed processing and 
distributed database management. The con­
cepts associated with distributed data pro­
cessing systems have been with us for a num­
ber of years. Distributed processing networks 
are operationally successful in a number of 
areas, and a few systems are available that, to 
varying degrees, address the distribution and 
management of shared databases. The theo­
retical potential of universal database distri­
bution and management and the attendant dis­
tributed processing theories have only recent­
ly become practical resources for tomorrow's 
designs. 

Within the context of the real world, 
the processing capabilities and characteristics 
of a Distributed Processing, Distributed Data­
base Management System (DP-DDBMS) offer 
the most accurate reflection of that world. As 
a user's functional and performance needs 
expand, contract, or change focus, so can a 
DP-DDBMS. Distribution (processing and data­
base management), with its characteristic 
modular structure, allows for the changing of 

major systems components (hardware and 
software) as support elements of an overall 
systems design. A distributed design.drives 
the' system, rather than a system (hardware 
and software) driving the design to accommo­
date component change requirements. A dis­
tributed design can live with different hard­
ware, software, and even different database 
models (hierarchical, network, relational). 

No unified theory for a system archi­
tecture has emerged as the distributed systems 
concept, although many are offered. There is, 
however, what might be considered the most 
comprehensive architecture-a distributed 
system where the database, or da.tabases, may 
be distributed to, or among, all users and 
accessed by all users as needed. Research, as 
well as design and development, is now under 
way to place such systems in operation. 

What,then, needs to be done to real­
ize more complete distributional theory sys~ 
tems? 
• Research concerning uniform or universal 
access languages . . 
• Further design, development, and testing 
of global integrational architecture to deal 
with transparency among databases, concur­
rency management, failure transparency, and 
intercommunications loading 

FOCUS ON 
HIGHER 
LANGUAGE 

Research is becoming 
more focused on unified or 
universal database and sys­
tem access languages. This 

concept of a higher order language holds that 
it is not necessary to develop a unique standa­
lone language but rather a set of database 
facilities, or extensions, which can interact 
with at least three major database models: 
hierarchical, network, and relational. 

The task of developing such a lan­
guage, or languages, is rather complex, but 
the alternative-the development of some 
form of standardized DBMs--does not realis­
tically fit a real-world environment of a great 
number and variety of existing DBMS systems 
and the functional differences between data­
base requirements and the real world of di­
verse users. The case for a unified language, 
as opposed to a standardized DBMS concept, is 
further strengthened by increasing pressures 
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Performance measurement must be considered 
an operational resource in the VLDB 
management future. 

to make database systems more transparent to 
the needs of different, individual users. (Stan­
dardizing DBMS systems to achieve distribu­
tional capability can tend to impose severe 
constraints upon user data structures and 
access capabilities.) . 

One of the central design features of a 
distributed database system is the technique 
employed in providing access to and from a 
database made resident in distributed-or 
separate-elements of a computer system. 
The problem, at its most basic level, is one of 
redundancy and the amount and character of 
redundancy that is distributed throughout the 
separate components of the system. 

There are essentially two methods for 
providing computer coverage for all users to 
all data in a distributed system. The first and 
most obvious is a totally redundant system­
all users having all data. This, amazingly 
enough, is occasionally very appropriate. 
(The integrity of such a system is complete in 
that the loss of one component of the system 
affects only that part and only in a transitory 
manner.) The second is partitioning the data­
base among specified users and providing 
access to the totality of the data among all 
users. This becomes an exercise in cross­
indexing for location, status, and function. 
Given differences in user functions with re­
spect to the'database, the crafting of inter­
communication methods and comprehensive 
data management systems can lead to a highly 
responsive and cost-effective systems design. 

In our own research1 that dates from 
1972, there has evolved the view that the 
application of distributed approaches is open­
ended and very appropriate to handling large 
databases and different database structures 
and processing requirements within the same 
system. From the open-ended perspective, 
one can add, remove, and redistribute re­
sources as required; evolve to new technol­
ogies through their gradual introduction; 
combine different data structuring and pro­
cessing techniques (i.e., relational, network, 
etc.); and even deal with different computers. 
There is also no reason why one cannot con­
struct a database computer using distributive 
processing techniques. 

Are we talking about anything differ­
ent from what we would normally do any­
way? If we saturate or overload a system, we 
would get a bigger system (if one were avail­
able and we could afford it), or we would 
distribute the load between one or more sys­
tems. No matter how big a syst,em you buy, 
you will end up saturating it, especially in the 
area of database systems. These systems are 
never "finished." They are constantly evolv­
ing and getting bigger. Not to consider dis­
tributive techniques in design o~ new systems 
or a way to evolve from current systems, or a 
way to introduce new technologies, is like 
saying you are going to ignore paying taxes. 

Despite these issues, however, we are 
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not quite ready to spend our last dollar on 
developing a distributive database manage­
ment system. The applications of distributive 
techniques are easy to discuss and to concep­
tualize, but most of what we need in order to 
construct distributed database systems is not 
available. Much progress is being made, such 
as uniform access to data, concurrency of 
data, and so forth, but these will probably not 
be available for three to five years. 

Of relevance is our own research2 in 
this area which focuses on connecting geo­
graphically distributed databases and com­
puters. We divided the research effort into 
two segments. 

First, we concentrated on the prob­
lems related to data location and description, 
concurrency of data, uniform data access, and 
basic network access protocols. We focused 
on these problems by keeping the DBMS and 
computer at each node the same. 

Our approach dictated a DDBMS at 
each node of the network. This DDBMS was 
responsible for accepting a query in the data­
base language of the node, locating the 
whereabouts of the appropriate data, parsing 
and preparing the query for processing at the 
required node, transmitting the query, and 
collecting and merging the answer. This re­
search segment resulted in the development 
of a prototype of a distributed database man­
agement model. This model operates on a 
single computer in our laboratory; no oper­
ational version has been developed. 

Second, we addressed the problem of 
having different DBMSs and computers at each 
node. This segment was mostly conceptual 
and we concluded that (1) the differences 
among computers was not a serious problem 
and serious research was not warranted and 
(2) a viable solution to the problem of differ­
ent DBMSs had as a genesis the addition of a 
DDBMS either replacing or front-ending cur­
rent DBMSs at each node. 

We did not address the problem of 
performance. We focused on acquiring a bet­
ter understanding of the problems involved in 
putting together these kinds of systems and, 
equally important, in testing them. New 
ideas, theories, and implementation ap­
proaches cannot be tested in an operational 
environment; it's too disruptive, too' costly, 
and far too uncontrolled. 

Research by Raymond A. Liuzzi3 and 
others clearly addresses the need to establish 
planned techniques and facilities to provide 
manageable test and operations facilities for 
database systems research. 

As mentioned earlier, a great deal of 
effort is being made to develop distributed 
database management systems. For instance, 
the French National Institute for Research on 
Information and Automation (INRIA)4 has a 
very large and intensive program involving 
government, industry, and university re­
sources. This project, called SIRIUS, has fos-

tered basic research, developmental systems, 
and pilot projects on fully distributed data­
base systems. 

SIRIUS-DELTA, a current project phase 
of DDBMS, is under design and development. 
"SIRIUS-DELTA is a completely distributed 
system . . . there is no master copy. of data 
· . . there is no specific site or local system 
which plays a particular role in the distributed 
system. "4 SIRIUS-DELTA interfaces with exist­
ing and largely unmodified databases and 
DBMS systems. The distributional interface is 
accomplished by the inclusion of three dis­
tributed processing and intercommunication 

. elements: 
• SILos-handles data distribution 
• SCORE-manages concurrency and failures 
• sER-provides distributed execution and 
interprocessing transport 

Project SIRIUS-DELTA, in examining 
the more complex world of large-scale, het­
erogeneous DDBMS systems from both a re­
search and applications role, can provide 
valuable insight into our alternatives for ar­
chitectural planning in the 1980s. 

C. J. Date,S of the IBM Santa Teresa 
Laboratory, is pursuing the problems associ­
ated with the differences among DBMS design 
concepts (hierarchical, network, rational and 
user access). Dr. Date proposes 'the develop­
ment of a "Unified Data Base Language" 
(UDL) which can support the interface among 
different DBMS and "ease the problems of 
program portability and migration from one 
system to another." Essentially, Date has 
postulated a set of high-level language data­
base extensions. UDL is not a standalone lan­
guage but a set of database facilities that can 
be incorporated into a variety of host lan­
guages. 

It is easy to see that the work of Dr. 
Date and others in trying to create noninter­
fering transparencies between differently de­
signed database systems is a very powerful 
and needed tool for advancing distributed da­
tabase management technology. Combine 
these language concepts (UDL is generally an 
approach) and hardware/software executive 
management architectures as proposed by Le 
Behan et aI., and one begins to realize more 
fully the potential of the cost-effectiveness 
and user compatibility found in an environ­
ment subject to advanced distributed database 
management and processing. 

Vanous bits and pieces of a fully dis­
tributed database management system are, to­
day, seeing the operational light of day. We 
do not currently have, however, any fully 
operational large-scale DDBMSS that can deal 
with heterogeneous DBMSs. We do have suffi­
cient insight, experience, and near-term re­
search results to allow advanced architectural 
planning for fully distributed database man­
agement systems. 

Much of the theory of distributed sys­
tems has been with us for over a decade. 
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Research is becoming more focused on unified 
or universal database and system access languages. 

During this time; the various elements of dis­
tributed theory have been under research and 
development. Technological advances have 
made available the hardware to handle very 
large database systems cost-effectively. 
These, combined with user needs, assure that 
increasing mergers between research and 
operational design will occur and that DDBMS 
will play a much larger role in the. coming 
systems. 

DATABASE 
PRACTICE, 
THEORY 

More and more database 
systems are said to be "re­
lational " databases. Yet, it 
is noteworthy that ad­

vanced. research on relational database theory 
is also being undertaken throughout the 
world. What is going on? 

Basically, people are beginning to ap­
ply a concept of database design and access 
that has been around since 1970. At that time, 
E.F. Codd6 proposed that the precise nature 
of relational mathematics could be applied to 
the structure of tables , or files, thus creating a 
unique mathematical identifier for each file. 
Each identifier was driven not by the con­
straints of the sequence, formulas, or logic of 
the data processing design, but by the very 
presence and potential of the data. If there is 
an axiom concerning database design, it is 
explained by relational database theory, 
which stipulates that if real relationships exist 
among stored data, then identification can 
occur, and that given such identification, re­
trieval can occur as a function of these identi­
fied relationships. In essence, function fol­
lows form. 

The most common phrase associated 

with a relational database is that it is "user 
oriented." To a systems designer-program­
mer, this can often mean, from a systems 
standpoint, very "cumbersome and ineffi­
cient," and "incredible cross indexing and 
interminable search times." To the user, it 
may mean, "No matter what I want, I can get 
it. " 

The user-oriented nature of a relation­
al database is nothing more than a mirror of 
the user's view of how a query may be struc­
tured as an answer. The answer construct, 
containing discrete items of data, relates pre­
cisely to data stored in the database. Thus, the 
relationship between what is stored and how it 
is stored is not a precise analogy to the query 
structure, or the data structure, but to the 
answer structure. Essentially, the system 
searches and r<:,:trieves only under the con­
straints of what may be allowed by identified 
relationships in data, not by constraints to 
predefined search-and-retrieval protocols. 

A query to a relational database first 
establishes an equation that represents the 
data type or character needed. This expres­
sion can also stipulate manipulations to such 
data that may be desired or necessary to the 
answer. Since each data item found in a rela­
tional database has the potential for unique 
identity, the query specifications can be ex­
pressed uniquely and precisely in algorithmic 
formulas for search and retrieval. Each algo­
rithm is derived from a refining process of 
seeking to reduce a given search routine to its 
least complex and most precise reflection of 
the relationship between the identified exis­
tence of data and the answer desired. 

The power of a relational database 

"He's never gotten beyond the 
Ruy Lopez opening." 
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system lies in its reversion to precise and 
unique mathematical identifiers for stored 
data-and its precision and flexibility in re­
vealing said data in highly variable and 
uniquely specified forms. Unfortunately, 
few, if any, relational database system imple­
mentations can function at the full potential of 
relational theory. The sophistication of the. 
high-order interface language protocols and 
the dynamic, almost self-evolving, search al­
gorithms may require some new element of 
hardware and software to realize the full rela­
tional model potential. 

Relational database designs are, how­
ever,' evolving in a number of areas and at 
various levels of sophistication. The upper 
end of the model scale might well be in work 
being done on System "R"7 at IBM, San Jose. 

If System R is not the first implemen­
tation of the relational approach, it is perhaps 
the most intensive and comprehensive rela­
tional work to be undertaken. System R ad­
dresses the full architectural spectrum of de­
sign: 
• HOST language interface 
• Query facilities 
• Data manipulation and definition facilities 
• Data control facilities 
• Query optimization 
• Modification control (Cursor) 
• Simulation and interface of nonrelational 
DBMS 
• Relational storage system management 

System R appears to be fully function­
al in a test and evaluation environment, but it 
has not been placed in an operational mode. 

An offshoot of System R is a new 
system from IBM known as the SQrJData Sys­
temS (SQL, pronounced "sequel"). The sys­
tem, available only for DOSIVSE systems (re­
grettably), is a unified data definition and data 
manipulation language which previously 
served as a developmental component for 
System R. Dr. E.F. Codds of IBM indicates 
". . . that perhaps the most outstanding fea­
ture of SQUDS is support for automatic naviga­
tion to the target data. Thus, the user accesses 
data ... by specifying what he or she wants, 
not how to get it." 

There are many other systems emerg­
ing as relationally "oriented" database man­
agement systems which, while holding great 
promise, are not at a stage of development 
and operational experience to allow anything 
but a case-by-case review to determine their 
future merit. For example, we cited IBM'S 
sophisticated System R as an upper end of a 
scale of emerging relational systems. At per­
haps another end of the scale is a recently 
introduced relational DBMS for microcom­
puters: dBASE II. This is an assembly lan­
guage relational database management sys­
tem for the CP/M-QS. The system appears to 
provide a very high order of user flexibility 
and, as a result, should find a great variety of 
applications. 9 
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System R may be the most intensive and 
comprehensive relational work to be undertaken. 

SPECIAL 
PURPOSE 
DEVICES 

Database computers are 
special-purpose devices 
designed to perform com­
mon data management op-

erations efficiently. Generally, the database 
computer (DBC) is a computer designed to 
implement many of the traditional software 
database management functions in hardware, 
thus theoretically increasing system perfor­
mance and capability. Database computers 

I are a fact oftoday's very large database archi­
tecture and technology. Their importance to 
us appears to be very closely tied to the man­
agement requirements associated with VLDB 
systems, where speed, efficiency, and 
strengths of the database computer, are para­
mount. Conventional computer systems tend 
to be ill-suited to the VLDB environment. The 
database computer attempts to overcome the 
deficiences that may be associated with con­
ventional architecture by placing special-pur­
pose functional architecture (SPFAS) as close 
as possible to the data source and by design­
ing the architecture to handle different func­
tions of data management simultaneously. 
Today at least, these DBC architectures 
emerge predominately as custom machines 
designed to function within a specific DBMS 
environment. As our knowledge of DBC ech­
nology grows, so will our efforts to develop 
what might be termed univer~al DBCS. 

Dr. David J. Dewiteu of the Universi­
ty of Wisconsin indicated in a recent IEEE 
conference panel that a "universal database 
machine can indeed be designed and con­
structed." Dewitt believes that a universal 
database machine "will be a marriage" of 
two approaches-"processor per track" and 
, 'associati ve" processing. 

Roger L. Haskinll ofthe University of 
Illinois holds that "different applications 
(Le., formatted vs. textual databases) seem to 
require specialized machines" and that stan-, 
dardization on a universal design without 
more experience "is premature." 

Haskins and Dewitt were both re­
sponding to a panel question that asked if 
there would be a database machine for all 
applications or if there must be different ma­
chines for different applications. From their 
presentation, it appears that both men believe 
a universal database machine could be put 
together sooner or later; It is also significant 
that they view relational theory as an underly­
ing element of any such systems. This sug­
gests perhaps that universal database ma­
chines to evolve might be universally bound 
to relational theory. 

We foresee the possible development 
of a universal DBC that is an integrated DBC 
capable of matching the specific databasesys­
tem(s)-hierarchical, network, and/or rela- . 
tional-to specific applications. It is entirely 
possible that such a computer could be con­
structed using the distributed concepts pre-
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viously presented. We share the concern of 
Haskin that standardization may be detrimen­
tal to our effective utilization of a potentially 
powerful resource .. 

There are, however, a number of spe­
cialized database computers in operation to­
day. Among the more noteworthy are data~ 
base machines performing text retrieval func­
tions concerning court decisions and, in the 
federal government, message and memoran­
da files. In the case of the court decision 
database, the database exceeds 30 billion 
characters and grows at a rate of approximate­
ly 100 million characters per month. 10 Be­
cause conventional general-purpose digital 
computers are not able to deal effectively with 
such large quantities of data in a time-to­
search mode, special-purpose functional ar­
chitectures were developed in lieu of software 
to function as back -end support to a host sys­
tem. The database computer (SPFA) essential­
ly pre searches and validates query data re­
quests and releases data to the host only when 
hits have occurred. Efficiencies are gained 
through a variety of methods, including sepa­
rate SPFAs for directory processing, the reduc­
tion of intermediate result storage and re­
fetching via the interconnection of merge pro­
cessors in the form of a tree (usually a binary 
tree), and the implementation of Finite State 
Automation (FSA) devices to serve the specif­
ic type and character of stored data13 (Le., 
single words, fixed and variable-length 
terms, and continous word phrases). 

A different approach to a more, gener­
alized DBMS system using a DBC might be the 
IDM 50013 "DBMS in a box." The IDM 500 is 
an "intelligent database machine" which op­
erates as a "special purpose relational data­
base processor." Britten Lee; Inc., of Los 
Gatos, Calif., the offerers of the system, sum­
marize their system as follows: 

"The relational data model was cho­
sen because it is easy to understand, supports' 
a high level language interface, and can re­
duce application software costs. 

"The relational model easily supports 
a nonprocedural interface. The user only 
specifies what is wanted (" Print the July sales 
total")-not how to get it. The query lan­
guage is based on University of California at 
Berkeley's QUEL and on the IBM Research's 
(San Jose) sQL-2. 

"IDM speed is limited by the speed of 
the secondary memory. One reason for the 
long delay between the first ideas for database 
machines and the first commercial system is 
that processor technology would not support 
the high speeds necessary to process the data 
as it comes from the disk. IDM is able to 
process a disk block as it is read. By the time 
the one block is under the read head, the 
previous block is processed. 

"The IDM maintains a fast memory 
cache so the time to execute a command can 

be made much faster than disk access times if 
the data is in the cache. . . . 

"The overhead of communicating 
with the IDM is closely related to the length of 
the command. IDM allows transaction com­
mands to be stored in memory. The user pro­
gram can run a stored transaction by simply 
naming it and supplying the appropriate pa­
rameters. This facility provides a low-over­
head mechanism for running frequently used, 
standardized transactions. 

"The IDM also contains many user fa­
cilities, such as nonprocedural language (In­
telligent Database Language); a complete in­
dexing system; constraints to limit access to 
relations, portions of relations, specific rec­
ords; a view mechanism to allow alternate 
definitions of relations or collections of rela­
tions; random access files creation; and an 
integrated data dictionary." 

DataBase computers are an emerging 
component of our database management tech­
nology resources. A great deal of experience 
needs to be gained before "universal" DBC 
applications can become a normal component 
of our VLDB architectures. 

DATABASE 
PERFORM­
ANCE 

Performance is an impor­
tant issue in the design an<r -
operation 'of a database 
system. Every aspect of 

the design and operation must be analyzed to 
determine its performance contribution, or 
lack thereof, to the total system. This is a very 
complex problem, and there are enough dif­
ferences in database systems to make it diffi­
cult to establish a general approach. Perfor­
mance complexity can be seen from some of 
the aspects that must be considered, such as 
access strategies, database structure, selec­
tion and design, index selection, reference 
patterns and buffer management, buffer space 
size, real memory size, database allocation 
into storage devices, operating systems and 
hardware. The performance influence of each 
aspect must be understood if reasonable deci­
sions concerning design or improvement al­
ternatives are to be made. 

If a concern for performance is a con­
cern for the interrelationships of systems 
components, then the issues that impinge 
upon VLDB design vastly compound the level 
and intensity of component interaction and 
the performance resulting from such interac­
tion. That is, a fully distributed database sys­
tem is alive with critically interacting systems 
and subsystems. A database computer is 
predicated upon achieving performance gains 
via purposeful and controlled interaction 
within a system. Performance, the very mea­
sure of our design, eludes us once we move to 
build, change, and operate our systems. We 
cannot afford to neglect this issue when we 
speak of our future systems. Performance 
measurement must remain with us as we de-
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The performance influence of many aspects must 
be understood if reasonable decisions concerning 
design or improvement alternatives are to be made. 

sign, build, operate, and change our VLDB 
system. 

Performance issues must be broad­
ened to include multicomputer and multi­
processor configurations: Very large data­
base designs will include such configurations 
(i.e., database computers, back-end comput­
ers, and special function computers), and the 
real time performance issues are present in 
these configurations just as they are in a single 
computer system, but in a more complex 
form. We must deal with issues such as inter­
processor interference and interprocessing 
deadlock. It appears that if you increase your 
computer resources and distribute the pro­
cessing work load, the performance will be 
improved. There are two things wrong with 
this assumption. First, there are so many 
ways to introduce complexities that you could 
end up worse off than when you started (i.e., 
increased instability, processes getting in the 
way of each other, etc.) and then spend more 
money to correct it. Second, unless you have 
established a baseline performance, you can't 
be sure you have improved the performance at 
all, not to mention receiving the paid-for im­
provements. 

Most performance modeling deals 
with specific improvements and not with the 
interaction of all performance aspects. This 
can be shown in modeli~g efforts reported by 
Chen. 14 He cites the development of a large­
scale simulation model that has the following 
major c()mponents: application program 
model, database system model, operating 
system model, and hardware model. He notes 
that not many such models have been devel­
oped and that those that have are not general 
purpose. For instance, he reports on the de­
velopment of a simulation model to evaluate 
the performance of a relational database sys­
tem (SQL) running under mM'S vM!370, and 
focuses on the performance implications of 
different interfaces of the database system 
with the operating system. He also cites a 
similar model developed to evaluate design 
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alternatives to eliminate a performance bot­
tleneck in the area of concurrent database 
update. 

One can conclude from this and other 
work that for the foreseeable future there will 
not be a general-purpose database perfor­
mance model. It appears that there is also no 
concerted research effort· under way in this 
direction. That notwithstanding, system ar­
chitects and designers cannot afford to design 
and construct large database systems without 
some type of performance model. There are 
just too many factors that interrelate and in­
fluence each other. The problem is even more 
complex because there is very little operation­
al experience in performance evaluation of 
distributed systems and mUlticomputer con­
figurations. 

Experimentation with existing DBMs 
is an area that needs attention and contains 
valuable information to improve the design 
and performance of current and future data­
base systems. C. C. Gottlieb15 found the task 
to be sizable. He regards experimental work 
on operational databases to be in a position 
similar to what is was more than 10 years ago. 
Initially, . it was difficult to collect required 
data. Hardware and software monitors were 
developed, and most recently, methods of 
collecting the data, have been built into the 
computer systems. He concludes that experi­
mental observations on databases will be 
harder and more expensive to get than those 
on an operating system. 

Gottlieb also points out that we must 
learn what to observe. It's difficult to take 
snapshots (time-restricted, function-restrict­
ed photographs) of very large databases, and 
of their indices, directories, and data diction­
aries as often as one may ·need. Neverthe­
less, we must find ways to do it. We need to· 
develop tools and techniques for collecting 
and analyzing data on operational systems. 

System architects and managers need 
to be in a position to evaluate alternatives for 
improving the performance of DBMS oper-
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ations in either the design stage or the opera­
tion stage. This is particularly true in very 
large database systems. In selecting a particu­
lar alternative, we want the best performance, 
least cost, and greatest capability. This is one 
area of research that should receive the high- . 
est priority because it is important for us to 
know, before the fact, if a recommended 
change will produce the desired results and, if 
these results are worth the cost. 

There are two types of performance 
monitoring and analysis needs. The first 
type-system resource monitoring-is con­
cerned with collecting the data necessary to 
optimize or tune a particular system, both 
hardware and software, for peak resource ef­
ficiency. The data collection for resource 
monitoring and subsequent analysis is avail­
able and well understood by the industry. 

A companion to the first type and 
equally important is data collection and sub­
sequent analysis related to designing a DBMS 
or to improving the performance of an exist­
ing DBMS. For instance, to what extent can 
performance be improved by altering a data­
base structure or changing to a completely 
different data structure, such as network to 
relational? At what point do indices degrade, 
rather than improve performance? Is a data­
base computer worth the investment for the 
performance improvement one will get from 
it? Is an architectural reconfiguration worth 
it? 

These and other issues are beginning 
to receive a lot of attention. Needless to say, 
it's about time. We can't afford to wait until a 
system is developed to find out that we missed 
the performance mark or to go through a ma­
jor upgrade to find out that we didn'lsolve our 
problem. We need to be in a better position 
than we are today to make intelligent deci­
sions about what to do. 

As mentioned earlier, there is a seri­
ous gap in performance measurement and 
evaluation of distributed configurations. 
Some research is under way in this area, but 
not much help is forthcoming soon. One thing 
is certain: system architects and researchers 
must work more closely together. Operation­
al programs should have companion research 
programs, addressing the near-term goals and 
the other the long-term goals. 

In examining the record of past and 
present research and current operational sys­
tems, one cannot help but be impressed with en 
the magnitude of the problems associated fa 
with very large database systems. Equally ~ 
impressive is the level and character of pro- ~ 
fessional skill dedicated to the resolution of :3 
these problems. ~ 

Perhaps one of our most encouraging in 
findings is that research appears to closely z 
mirror the scope of VLDB system design al- g 
ternatives and operational environments. We ~ 
also· feel that far too few system architects (3 



Finally, IBM 3274/3276 Cluster Controller users 
can choose ANY low-cost printer! 

This unique 
lew AGILE 5287 
?rinter Controller 
Cnterface supports both BSC or SNA/ 
IDLC and SCS ... while allowing you 
;0 output graphics, micrographics, 

and run a plotter, too. 

AGILE Corporation's 5287 
series printer controllers are 

the only devices available 
to provide both RS232C 

serial and Centronics-type 
parallel interfaces for 

prmters incompatible with IBM 
3270 Cluster Controllers. That means you can plug in 
m,AGILE 5287 and connect to any printer you choose 
... iricluding the highest speed devices as well as the 
least expensive on the market! Now, you can replace 
IBM 3287/3289 printers in either a BSG or SNA/SDLC 
application with any printer. Connection is quick and 
easy, through an IBM standard coaxial cable as an 
IBM category "A" device. 

AGILE's 5287 printer controller supports an RS232C 
serial, specificable protocol, interface up to 19.2K baud 
as a printer port. Also, the 5287 controller supports a 
I standard Centronics-type parallel interface as a printer 
Iport. P.arity and data rates are selectable, regardless 
which of the ASCII interfaces you use. Special 
Character Set (SCS)·support is provided (according to 
the ppinter used), but no special progra:rnming support 

is required for non-SCS 
. mode operation. Complete controller 

logic Circuitry and the power supply are 
contained in the 5287's compact, low-profile 

enclosure. There's a complete front panel, too. The 
operator control panel is IBM 3287/3289 compatible, 

NOTE 
"A" 

,INTERFACE 
CLUSTER , 

CONTRDU.ER " 

" 

and the format and operation of front panel switches 
approximates IBM 3287/3289 functions and physically 
implements 3287/3289 Switches and indicators. All 
software and applications programs that currently 
support. the IBM 3287/3289 printers will directly 
support the AGILE 5287 controller as well. 

The 5287 Printer Controller Interface models are 
type "A" devices and each includes case', front panel, 
and power supply. The 5287-2 provides the RS232C 
interface port, and the model 5287-3 provides the 
standard Centronics port. Other standard codes may 
require an NRE. All the details are available - right 
'[low - from AGILE, as is all the help. Most important, 
AGILE is providing the 5287 Printer Controller. 
Immediately. Use the coupon below ... now ... or call 
toll-free: (800) 538-1634 

In California (408) 735-9904 

AG ~ILE ==~ve ~ Sunnyvale, CA 94086 
TWX: 910-339-9399 

CIRCLE 105 ON READER CARD 

r-~-~-------~------------------------------~ 
I 'I I I'M INTERESTED, AGILE. TELL ME MORE QUICKLY! I 
I 0 Send me an information package, now, on the NAME TITLE I 
I 5287 Printer Controllers - including pricing. ORGANIZATION I 
I 0 I'm in too much of a hurry to wait for the mail! ADDRESS I 
I Call me immediately at: ( ) MAIL STOP I 
I AC, phone extension CITY/STATE/ZIP I 
I Send coupons to: AGILE, 1050 Stewart Dr., PHONE I 

,I Sunnyvale, CA 94086 © AGILE Corporation 1981 I 
~------------------------------------------~ 



We face today the problem of doing for 
ourselves what we have done for others. 

currently appreciate the nearness with which 
research stands to our operational environ­
ment. We, as an industry, face today, the 
difficult challenge of maintaining a careful 
balance between applying our known techno­
logical resources and applying our emerging, 
often embryonic, technological resources. As 
industries go, the field of computer sciences 
is truly a chronologically youthful industry. 
Yet the pervasive growth of our industry has, 

in many areas, g~ven us a professional maturi­
ty seldom found in most other fields. It has 
been our task to integrate our' 'new" technol­
ogy. Historically, we have been successful at 
dealing with such technological manage­
ment. We face today the problem of doing for 
ourselves what we have done for others, that 
is, to be agents of change internally and exter­
nally to our professional world. 

We have suggested in this article that 
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there are at the least four areas that today pose 
as both answers and problems regarding our 
future VLDB systems. No one area is para­
mount, rather each is but one component of 
many that represent the universe of VLDB sys­
tems. What is important is that each of these 
areas represents a very high order of techno­
logical and professional development and 
skill, that the realities of VLDB systems re­
quire a high order of such resources, and that 
we must recognize, understand, and apply 
these resources if we are to succeed in serving 
both our industry and our clients. One cannot 
but be reminded of the buggy whip industry, 
and more recently the U.S. auto industry and 
its restrictive views on change. . 

The application of new ideas, theor­
ies, and technologies to reduce cost, improve 
perfonnance, and provide more capability is 
obviously important to our clients. It is equal­
ly important to our industry and to our country 
if we are to maintain our leadership role and 
competitive position. # 
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Distributed Computing' Carried To Its Ultimate 

PERU 
The Processor Per Person Machine 
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by Has Patel 
The DBMS dream has several expectations: 
cost-effective application systems develop­
ment, flexible applications, independence be­
tween a user and a program and between a 
program and data, and provision for support­
ing integrated systems to reduce duplicate 
definitions and data storage. 

How close have we come to the 
dream? The view from the commercial bot­
tom line shows most organizations unable to 
justify the development and daily operation of 
DBMs-based application systems. 

Many vendors are spending lots of 
time and money on products such as natural 
languages, relational DBMS, bubble memory, 
information resource management systems, 
content-addressable sequential memory, and 
database machines to fill the gap between the 
expectations and the realities. 

In the interim, while waiting for these 
products to mature, the dp manager confront­
ed with decisions to use or increase the use of 
DBMS technology has several problems. 

How can he be committed to a system 
that may soon become obsolete? What are the 
conversion problems? Will it be cheaper to 
convert to improved DBMS technology? How 
will his DBMS system integrate with other new 
developments? Which direction will his hard­
ware vendor take? His DBMS vendor? 

The solution is for the manager to plan 
his dp environment in such a way that DBMS is 

o separated from the applications systems. This 
~ is accomplished through the use of the data 
8 dictionary/directory (DDID) approach. 
2 In order to achieve this separation, 
~ four areas must be considered (see Fig. 1): 
I data structures design, database 110, data 
~ communications 110, and DBMS schemalsub-
>- h . () sc ema generation. 
in To deal effectively with these con­
~ cerns, the dp manager must establish a model 
~ of the dp operations environment to deter­
G mine the problems that may exist (see Fig. 2). 

The dp manager who separates the DBMS from the 
applications systems solves the problem of 

how much DBMS technology to use while waiting 
for the ideal products to mature. 

HOW TO UPGRADE 
A DBMS 

FIG. 1 

A TYPICAL (SIMPLIFIED) DAY-TO-DAY 
PROCESSING ENVIRONMENT 
FOR DBMS-BASED 
APPLICATIONS SYSTEMS 

PROCEDURAL 
LANGUAGE 
(e.g., COBOL) 
PROGRAMS 

e.g. 
OSIVS 

t----l 
USERS 
(DP & 
NON-DP) 

~I --------------~I I~------------~ I '1 
APPUCAnONS SYSTEMS DB/DC SYSTEMS OPERATING 

SYSTEM 
DATABASE 

FIG. 2 

AREAS THAT LINK 
DBMS TO . 
APPLICATIONS 
SYSTEMS 

DATA STRUCTURE DATABASE 
DESIGN INPUT/OUTPUT 

DATA COMMUNICATIONS 
INPUT/OUTPUT 

DBMS SCHEMA! 
SUBSCHEMA GENERATION 

The following definitions and expla­
nations apply to the understanding of Fig. 2: 
• User: Any person using an application sys­
tem with a DBMS. May be either dp(e.g., 
application programmer) or non-dp (e.g., ac­
countant). 
• Applications: A set of procedures (includ­
ing procedural or nonprocedural programs) to 
achieve a given set of results. 
• DB/DC Systems: Database/data communica­
tions systems. The major software compo­
nents of DB/DC systems are the database 
management system and teleprocessing (TP) 
monitors. 

During the systems design phase, de­
signing data structures usually means design­
ing data structures for the DBMS software in­
stalled by the user. For example, hierarchical 
structures for IBM'S IMS/DLI. Codasyl-based 
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structures for Cullinane's IDMS, network 
structures for Cincom's Total, or even data 
structures suitable for a relational DBMS. 

Here, the emphasis is placed on the DBMS 

rather than on designing logical data struc­
tures that satisfy all user needs, are stable, and 
are independent of physical DBMS implemen­
tation. Logical Data Structures Design (LDSD) 

is the method by which emphasis is moved 
from DBMS to the design of data structures 
with the qualities listed above. 

DBMS access by an application pro­
gram, for I/O, is controlled by issuing calls 
using the data manipulation language sup­
ported by a given DBMS. For example, DI..il 
calls for IMS. This makes the program depen­
dent on the DBMS. To make the program inde­
pendent of the DBMS, a method that supports 
an independent data manipulation language 
and controls its relationship to a physical 
DBMS can be developed; We call this method 
Database Input Output Control (DBIOC). 

Since data communications is closely 
related to DBMS processing, a dp manager 
should also consider relationships between an 
application program and data communica­
tions I/O. In the datacom environment, an 
application program becomes a transaction or 
message processing program with the follow­
ing functions: to start transaction and initial­
ize work areas; to get an input message from a 
terminal; to process the message; and to send 
a reply to the terminal. In order to be indepen­
dent from a given datacom system (such as 
CICS, ROSCOE, SHADOW), it is necessary to 
achieve independence in each of the above 
functions. This method we call Data Commu­
nication I/O Control (DCIOC). 

To use a DBMS, a manager must define 
databases. ("schema") and the part of the 
database relevant to a given application pro­
gram ("subschema"); this is done by a defi­
nition language. To achieve independence, it 
is necessary to define databases and applica­
tion programs in a language that is indepen­
dent of any DBMS implementation and then to 
translate these independent definitions to a 
physical DBMS definition language. We"call 
this LPM (Logical/Physical Mapping). 

Data Dictionary/Directory is a tool for 
the management and control of a corporate 
data resource (Table I, p. 132). Within the dp 
department, a DDID with a wide range of fa­
cilities can be used during all stages of the 
system development life cycles. Table II (p. 
132) shows some examples of DDID applica­
tions during these cycles. 

Now, we will illustrate the roles of the 
DDID in implementing the four methods. 

The underlying concept of logical 
data structure design is to produce data struc­
tures of maximum stability representing mul­
tiuser views of a given set of data items which 
are independent of any DBMS, i.e., a perfect 
logical design. Fig. 3 shows a relationship 
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FIG. 3 
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FIG. 5 

DATA COMMUNICATION INPUT/OUTPUT CONTROL 

APPLICATION 
PROGRAM 
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FIG 6. 

LOGICAL/PHYSICAL MAPPING 

LOGICAL DATABASE 
SCHEMA/ SUBSCHEMA 
DEFINITIONS 

LOGICAL 

DBMS SCHEMA/ 
SUBSCHEMA 
GENERATION 
FACILITY OF 
0010 

MAPPING 

I 
I 

PHYSICAL DBMS 
SCHEMA/SUBSCHEMA 
DEFINITIONS 

PHYSICAL 

between DOlO and the· two most important 
stages in the logical design process-user 
view collection and data structure design. 

User view collection consists of deter­
mining the data structure need of different 
users, for a given application system, draw­
ing schematic diagrams of the data elements 
and their relations, and recording collected 
data in a standard form. 

Data structure desIgn is combining 
user views within a single structure of data 
items; editing for errors, omissions, and in­
consistencies; and eliminating nonessential 
elements. It also includes deriving normal­
ized representation of data structures, produc­
ing design reports, and recording logical data 
structures in a standard form. 

A technique for implementing data­
base I/O control using OOID is illustrated in 
Fig. 4. The following activities are included: 
storing data definitions, (with attributes and 
relationships) in DOlO, writing application 
programs using a common data manipulation 
language, and processing the application pro­
grams using a OBIOC precompiler. 

Major functions of a precompiler: 
1. Read input application program. 
2. Convert the common OML state­

ments to the form that is required by a DBMS 

host language interface, for example, con­
verting common OML statements to COBOL OU 

I calls for IBM'S IMS. 

3. Obtain information on the relation­
ship between logical and physical DBMS data 
structures from DO/p. 

4. Perform consistency checks and 
generate an application program that contains 
OML statements supported by the DBMS which 
is to be used, and written in the language used 
to code the applications program. 

5. Compile and run the program. 
Data Communications Input/Output 

Control (OCIOC) can be implemented by the 
use of DOlO (Fig. 5): 

1. Using a common message manipu­
lation language, code the program. 

2. Using a OCIOC preprocessor, con­
vert the common manipulation language 
specified requirements to the given telepro­
cessing monitor requirements. 

3. Compile and run the program. 
The use of DOlO in Logical/Physical 

Mapping is shown in Fig. 6. The following 
activities apply: 

1. Using a DOlO data definition lan­
guage, define logical databases. 

2. Using DBMS schema/subschema 
generation facility of the DOlO, generate DBMS 

schema/ subschema definitions. 
3. Implement DBMS. 

Has Patel is manager of product 
planning for MSP, Inc., Lexington, 
Mass., a software firm specializing in 
information resource management. 
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Because integrated cotnputer 
solutions are essential to 
sharpening your cOnlpetitive edge. 

Hardware. Operating systems. Applications soft­
ware. Networking. Peripherals. Support ... 

Implementing a company-wide information sys­
tem calls for a lot more than just the computers. 
You need a comprehensive plan that can tie together 
engineering, planning and control, factory automa­
tion and office systems. 

That's why we developed the Manufacturers' 
Productivity Network. Built around our HP 1000 
and HP 3000 computers, MPN integrates the high­
performance products you need to coilect, process and 
distribute your data. From easy-to-use data acquisi­
tion systems to sophisticated networking software. 

Getting control of factory information. 
Our new HP 1000 Automation System, for example, 
is tough enough to work in demanding industrial 
environments, yet its real-time operating system still 
has the brains to monitor and control complex data 
and machine automation. 

Shop floor data collection? Setting up a com­
plete system is easy with our DATACAP/1000 soft­
ware and specially designed data capture terminals. 

Focusing on the facts. Our Materials Man­
agement/3000 and Production Management/3000 
applications software gives you a powerful, modular 
approach to controlling your production line data. 



Fron1 resource planning to production scheduling to 
work order tracking. 

The award-winning IMAGE data base man­
agement system lets you manipulate your data in 
ways that Inake the most sense for your operations. 
Just as our graphics software can make things pic­
ture clear. And whenever you're ready, HP's proven 
DSN networking software lets you link your local 
systen1 to one halfway around the world - or just 
across the room. 

Our team of n1anufacturing specialists can help 
you plan your system from the ground up, to the 
level that n1atches your current operations. And 

they'll show you how MPN can grow right along 
with you, too-at your own pace. 

For more information about MPN, call your 
local HP sales office listed in the White Pages. Or 
write to Hewlett-Packard, Attn: Roger Ueltzen, Dept. 
04112, 11000 Wolfe Rd., Cupertino, CA 95014. 

22104 HPDS45 

l!Vhen per/onnance lnust be nteasured by results. 
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The data dictionary/directory is a tool for the 
management and control of a corporate data resource. 

TABLE I 

DEFINITION OF DATA DICTIONARY/DIRECTORY 

REPOSITORY POSSIBLE 00/0 CONTENTS 

Repository for entities, • Data definitions (for example, item, element,group, form, screen, report, docu-
relationships, and •• ---... ment, dataset and database definitions) 
attributes 

• Process definitions (for example, systems, job, procedure, transaction, job-step, 
Entities-anything that is of etc., definitions) 
interest to an organization 

• Relationship between data and data (for example, report A contains item B) Relationships-associations 
between two or more entities of • Relationship between process and process (for example, system P consists of 
interest to an organization job-steps X,Y,Z) 

Attributes-properties of an entity • Relationship between data and process (for example, item C is used by program 

PROCESSING AND CONTROLLING K) 
• Security information Processing and Controlling 

information about structure 
and usage of entities, 
relationships, and attributes 

.-.. • Cataloging (for example, programs A, B, and C are catalogued under WEEKLY 
because they are run at the end of a week) 

Processing-What, where, 
how, report, update, delete, add, 
transfer, map, etc. 

Controlling-Password, security, 
access, usage, restrictions. 

TABLE II 

• Narrative documentation (for example, system description, input documents and 
related input control procedures, output documents and related output control 
procedures, record and file layouts, database contents, code definitions, error 
handling procedures, batch control forms, program specifications, test data 

. specifications, operations and recovery instructions, report distribution) 

SYSTEM DEVELOPMENT.LIFE CYCLE 

STAGE 
Organization needs analysis/ 
determining requirements 

System analysis/design 

Programming/testing 

System implementation/running 

Overall (applicable to all system 
development life cycle stages) 
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EXAMPLE APPLICATIONS 
Converting business plans to information plans 
Data analysis 
Function analysis 

Designing logical data structures 
Designing transactions/programs 
Database and/or conventional file design 
Impact analysis 

Generating data validation coding 
Generating record layouts 
Program generation 
Generating test data/database 
Maintaining relationship between "test" and "live" programs 

Tool for coversion and migration from one level of technology to another 
Change and impact analysis 
Generation of DBMS schemas/subschemas parameters 
Generation of parameters for report writers/query systems 
Direction and control of networks 
Collection and analysis of utlization statistics 
Supervision of DBMS security and integration 
Control of program libraries 
Maintenance and retrieval of "disaster recovery plans" 
Software version control/operations environment control 

Unique source of all documentation 
Edp auditing tool 
Standards enforcement 
Control mechanism 
Communications aid between dpand non-dp personnel 



Xerox interactive software 
for Digital hardware. ' 

Xerox Computer Applications 
Services is now are written in ANSI 
marketing Praxa Cobol and run on 
Software-proven PDP-ll and in na-
applications soft- . tive mode on VAX . 

. ware for manufac~ But software is 
turers and distrib- only as good as the 
utors specifically people who stand 
designed to run on behind it. And at 
in-house Digital Xerox, we have over 
PDP-ll and VAX eleven years experi-
hardware. ence installing and 

Praxa has a supporting inter-
wide range of integrated applications. active systems. Our branch offices are 
Inventory Control, Purchase Order, in major cities nationwide. And in 
Order Entry and Invoicing, Sales Europe, too. So we're there when you 
Analysis, Material Requirements Plan- need us. . 
ning, Capacity Planning and Schedul- For more information about Praxa 
ing, Factory Order Control and Cost, Software, call toll-free (800) 323-2818. 
Engineering Data Control, General In Illinois call (800) 942-1166, or send in 
Ledger, Accounts Receivable, Accounts this coupon. 
Payable, and Payroll. . And see how much Digital hard-
, And the applications can be used ware can do with Xerox software. 
independently or together to form a 
complete system. 

Praxa is flexible, easily expandable, Xerox Computer Services 
I and simple. to use. c/o Ron Rich, 5310 Beethoven St., Los Angeles, CA 90066. 

I want to know more. Please send me your brochure 
The interactive systems inunedi- about Praxa Software. 

Name/Title ___________ _ ately update all files affected by each 
transaction. And data input at termi-
nals can be promptly edited for total Company 

accuracy. It's perfect for distributed data Address_· ___________ _ 

processing at multi-location companies. City/State/Zip __________ _ 

And the software is menu-driven so 
specialized training isn't required. 
XEROX and PRAXA are registered trademarks of XEROX CORPORATION. 
PDP-II and VAX are trademarks of DIGITAL EQUIPMENT CORPORATION. 

Telephone ________ ---'-__ _ 
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IntrodueingMagie Aisle®X 
The MAXimum in high density storage~· 

Doubles capacity and saves space. 
,nave you ever seen sar­
lines packed loosely in a 
I:an?· Of course not. Be­
i:ause space is used most 
,~fficiently when they're 
lined up neatly and 
brderly, fin-to-fin. 
I . The same prin-
ciple applies to your 
'computer room stor-
I If ' . age. you re uSIng 
'stationary cabinet or 
'open shelf storage, 
you're wasting space. 

That's.why 
we're introducing the 
new Magic Aisle X 
series. It's the multi-

I media storage system 
Acme Visible designed 
for the computer cen­
ter - to save you 
space, time and money. 
MAXimum space . ' savlngs. 

Now you can 
let Magic Aisle com­
pact 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, units make 
maximum use of every 
cubic foot. 

MAXimum time savings. 
Magic Aisle. 

gives you fast access- to 
whatever information 
you need. At a push of 
. a button or turn of a 

Faster filing with KromaKode. 

handle, these track­
mounted units slide 
open to allow entry at the 
proper location. New 
cantilevered 
shelving 
allows fast 
scanning over 
an entire 
storage bank. 
Add new 
KromaKode® 
color-coded 
tape reel 
labels to the 
system and fil-

Magic Aisle 
utilizes a new modular 
track and deck system 
that mounts directly on 
current raised flooring. 

, Installation is fast, 
clean and economical. 

Your exis ting 
stationary shelving can 
also be incorporated 
into the Magic Aisle 
system. Simply put 
your current storage 
units on carriages and 
tracks with the rest of 
your new Magic Aisle 
units. 

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 information 
management. 

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

ing time can be cut up 
to 40%. Eliminates 
misfiles, too. r-----------------
MAXimum flexibility. 

Magic Aisle 
provides storage acces­
sories specially adapted 
to many different types 
of media. For tape 
reels. Disk packs. Data 
binders, printouts and 
more. 
MAXimum ease of 
installation 

Why risk exces­
sive downtime with 
units that require tracks 
built into your floors? 

,·.gSYJiVlSIBLE I 
First in putting information in its place. 

Acme V isible Records, Inc. 
1000 Allview Drive 
Crozet, Virginia 22932 
D Have your computer room information specialist 

contact me. 
D Please send free Magic Aisle X series literature. 

DA91SM5 

Name' __________ Title _____ _ 

FirmL-_________ Phone _____ _ 

Address ________________ _ 

City, _____ ~State'----_----L..<Zip _____ ---, 
Canadian Sales: Acme Seeley Limited, Hwy. 17, Renfrew, Ontario. Offices in principal cities. 
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ABLE DH/DM'· 
(16-LI;.<E COl\lBINATION DHll & DI\I1l 

REPLACEl\IENT) 

INSTALLS IN: UNIBUS svstems ... 1 Ii 1'.1' Sl'C ,luf. 
DATA RATES: 14 standar'd rates pIli' l!UK 1)(Ilid 
and a user programmable rate. PROCESSING AD­
VANTAGES: Word transfer (in lieu of byte DMA) 
I'll f., 1m, fillle ill lialt: OPERATING MODES: Full 
duplex with modem control. IMPLEMENTATION 
ADVANTAGES: On-board self-test/display. One 
1)//, load. 

QUADRASYNC/B'· 
(4-LINE DLll REPLACEMENT/EIA) 

INSTALLS IN: All PDP-U's; 4-lines per SPC slot at 
one unit load to Unibus. DATA RATES: 7 indepen­
dently selectable baud rates for each of 4 channels 
(HiO-9000). ELECTRICAL: EIA standard nS232C 
(Modem control not supported). VECTOR/ AD­
DRESS SELECTION: Vector and address values to 
be set on boundaries of OOS or 408.16 continuous word 
address for Vector or Address. 

QUADRASYNC/C'· 
(4-LlNE DLlI REPLACEMENT/CL) 

INSTALLS IN: All PDP-II's; 4-lines perSPC slot at 
one unit load to Unibus. DATA RATES: 7 indepen­
dentlv selectable baud rates for each of 4 channels 
(150-9600). ELECTRICAL: 20MA current loop 
(Send: Recei\·e). VECTOR/ADDRESS SELEC­
TION: Vector and address values to be set on bound­
aries of OOS or 408. 16 continuous word address for 
Vector or Address. 

QUADRASYNC/E'· 
(4-LINE DLll-E REPLACEMENT) 

INSTALLS IN: All PDP-U's; 4-lines per SPC slot at 
one unit load to Unibus. DATA RATES: 7 indepen­
dently·selectable baud' rates for each of 4 channels 
(150-9600). ELECTRICAL: EIA standard RS232C­
with modem control. VECTOR/ADDRESS SELEC­
TION: 16 continuous word address for Vector or 
Address - starting values selected on any boundary. 

QUADRACALL'· 
(4-LINE DN!! REPLACEMENT) 

INSTALLS IN: All PDP-U's; 4-lines per SPC slot 
at one unit load to Unibus. PERFORMANCE: Inter­
faces up to 4 Bell 801 ACU's with Unibus enabling 
any PDP-U to dial any DDD network number to 
establish data link. INPUT/OUTPUT: 5-input sig­
nals from ACU are handled by EIA RS232 receivers. 
6-output signals are transmitted using EIA RS232 
drivers. VECTOR/ADDRESS SELECTION: Allows 
selection of device address and vector by use of pen­
cil switches. 

ABLE DV/16 
(I6-LINE DVU REPLACEMENT) 

INSTALLS IN: All PDP-U's; in less than one half 
the space of DV11. DATA RATES: 16-line through­
put of up to 30,000 char/sec (19.2K baud full duplex 
for each line) total. PROCESSING ADVANTAGE: 
Word transfers (in lieu of byte DMA) permit user to 
operate within one half the DVU bandwidth for 
data transfers. OPERATING ADVANTAGE: User 
may mix sync and async lines in combinations of 4 or 
8 lines with modem control and full system software 
compatibility with all DVU performance features. 

ABLE DZ/16 
(l6-LINE DZU-E REPLACEMENT) 

INSTALLS IN: All PDP-U's in any standard hex­
width SPC slot; takes half the space at half the bus 
loading imposed by the DZU-E. DATA RATES: All 
15 standard DZU baud rates (50-9600). IMPLEMEN­
TATION ADVANTAGES: On-board pencil switches 
allow address and vector selection flexibility with­
out the need for jumpers. Data format is program­
selectable for each channel. 

SCAT/45'· 
(ADD-IN FASTBUS l\IEI\IORY) 

INSTALLS IN: PDP-ll/45, -11150 and -U/55. EX­
PANDS IN: 32K word increments/board. One-half 
of the available Fastbus space will accept full 124K 
word complement. ADDRESSES ON: Any 4096 
word boundary across entire 124K word range. User 
has full memory complement at 330 nsec cycle-time 
memory instead of 32K word limitation imposed by 
the computer manufacturer. 

CACHE/45'· 
(CACHE BUFFER :\IEl\IORY) 

INSTALLS IN: PDP-U/45, -U/fiO and -U/55. CA­
PACITY: 2048 byte OK word). ENHANCEMENT 
FACTOR: Run time reductions to 50'!' (lOO(lr speed 
improvement) are achievable. CACHE PARITY: 
Automaticallv goes off-line in event of anv data error. 
RANGE SELECTION: User may optimize hit ratio 
by upper/lower limit switch settings. SPECIAL 
FEATURE: Cache/15 can be enabled via software 
or console switches. 

CACHE I 434'· 
(4K WORD CACHE MEI\IORY) 

INSTALLS IN: l'Ul'-U/34 and -11/34A without 
using any additional backplane space! CAPACITY: 
8192 byte (4K word). ENHANCEMENT FACTOR: 
Run time reductions to 40r:{ (70'« speed improve­
ment) are achievable. CACHE PARITY: Automat­
ically goes off-line in event of any data or address 
error. RANGE SELECTION: User may optimize 
hit ratio by upperllower limit switch settings. Cache 
action monitor indicates hit rate. 

CACHE/440'· 
(4K WORD CACHE MEl\lORY) 

INSTALLS IN: PDP-11/35 and ·11/40 without using 
any additional backplane space! CAPACITY: 8192 
byte (4K word). ENHANCEMENT FACTOR: Run 
time reductions to 40(lr (70% speed improvement) are 
achievable. CACHE PARITY: Automatically goes 
off-line in event of any data or address error. RANGE 
SELECTION: User may optimize hit ratio by upper/ 
lower limit switch settings. Cache action monitor in­
dicates hit rate. 

EMULOADER'· 
(ODT/BOOTSTRAP LOADER 

REPLACEMENT) 

INSTALLS IN: PDP-11/05, -11/10, -U/35, -11/40, 
-11/45, -11/50 and -11/5,5. MECHANICAL: Dual 
width card replaces standard Unibus termination; 
requires no additional backplane space. OPERAT­
ING ADVANTAGE: PrO\'ides fixed console emulator 
(ODT) and bootstrap loaders for DLll, PCU, RFll, 
RK06, RKll, RP04/05/06, RP11, RS03/04, RXl1. TC-
11, TMll and TU16. SPECIAL FEATURE: Per­
forms memory diagnostic each time a boot operation 
is done from ODT. 

~, ',' - • I 

QNIVERTER'· 
(Q-BUS TO UNIBUS CONVERTER OR 

UNIBUS TO Q-BUS CONVERTER) 

INSTALLS IN: LSI-ll, LSI-ll/23, PDP-I1103 and 
PDp·11/23 via quad-width card. APPLICATIONS: 
Allows Unibus-compatible controllers and memories 
to be used with LSI computer systems, or LSI-based 
peripherals to be used with PDP-ll computer sys· 
terns. FEATURES: Supports features of LSI-11/23 
including the full 12SK address capability. 

REBUS'· 
(BUS REPEATER - DBll REPLACEMENT) 

INSTALLS IN: All PDP-U's; without using any 
additional backplane space. MECHANICAL: One 
dual-width card plugs into the same pair of connec­
tors as the Unibus extension cable which is then 
plugged into the REBUS connectors. COMPATIBIL­
ITY: Allows for 18 additional bus loads and 50 foot 
bus extension. Requires no software changes. Bus 
cycle time unafrected for devices on CPU side of 
REBUS - increased bv 2,50 nsec max. for devices on 
outboard side. ' 

DUAL 110'· 
(GENERAL INTERFACE-DRU-C 

REPLACEMENT) 

INSTALLS IN: All PDP-ll's; in any SPC slot via 
quad-width card. APPLICATION: Dual I/O is equiv­
alent to two (2) DRll-C's and provides the logic for 
program-controlled parallel transfer of 16-bit data 
between two (2) external user devices and a Unibus 
system. OPERATING ADVANTAGE: Provides user 
the hardware/software equal to a dual DRU-C in 
one-half the space and one-half the bus loading of 
DRll-C's. 

INTERLINK/UNI 
(DRll-B AND '/2 DAll-B REPLACEMENT) 

INSTALLS IN: All PDP-U's in any SPC slot \'ia hex­
width card. APPLICATIONS: Provides full DRll-B 
(DMA INTERFACE) and one side of DAll-B (UNI­
BUS LINK) capability on a single card. OPERATING 
ADVANTAGES: Requires only one hex-width card 
in each computer to effect link vs. full four-slot sys­
tem unit per computer. Exhibits one bus load. Directly 
software transparent as a DRU-B replacement or 
when expanded to DAll-B equivalency. 

BUSLINK/UNI, LSI OR U TO Q 
(CPU TO CPU LINK: UNIBUS TO UNIBUS. 
UNIBUS TO Q-BUS OR Q-BUS TO Q-BUS) 

INSTALLS IN: All PDP-ll's and/or LSI-11's via 
pairs of hex-width, hex/quad-width, or quad-width 
cards and supplied cables. APPLICATION: Provides 
full DAU-B (Unibus or Q-bus link) compatibility on 
single cards. BUSLINK operates at DAll-B transfer 
rates over distances of up to 50 feet. OPERATING 
ADVANTAGE: Requires only one card per CPU to 
effect link at minimal bus loading vs. full system 
unit per computer. . 



by E. Martin Dieckmann 
Most major commercial database manage­
ment systems (DBMS) now offer at least a 
high-level query language facility and several 
offer programming productivity aids. Most of 
these large DBMS, such as TOTAL, mJl, IDMS, 
ADABAS, and System 2000, however, are still 
somewhat complicated to learn and use and 
are generally not very flexible when it comes 
to data definition modification. Systems such 
as FOCUS and RAMIS II combine high-level 
facilities and overall ease of use, but these 
systems do not offer dynamic data definition 
modification. 

Recently, several r~lational DBMS 
have become commercially available or have 
been announced for release. 1 The three sys­
tems under consideration here-INoRES from 
Relational Technology, Inc.; ORACLE from 
Relational Software, Inc.; and SQUDS from 
IBM-offer high-level facilities, ease of use, 
and flexibility in data definition modification. 
These systems are not necessarily designed or 
intended for very large volumes of data or for 
high update transaction volumes. They are 
intended for applications where preplanning 
is difficult and they are expected to provide 
ease of programming and, in general, ease of 
use for everyone, from the database adminis­
trator to the uninitiated end user. 

These three systems are striking in 
their similarities. They differ more in the de­
gree to which they have implemented certain 
facilities and capabilities than in the array of 
facilities offered. In the case· of ORACLE and 
SQUDS that is not surprising, since they are 
both heavily influenced by IBM's research re­
lational DBMS, System R. Also, INORES and 

1. Some other DBMS are erroneously referenced as relational 
DBMS. A relational DBMS is one whose underlying model is 
relational (i.e., a collection of tables with no logical pointers con­
necting them) and which has a data language equivalent to the 
relational algebra or to the relational calculus, which is the same 
thing. E.F. Codd goes a step further, and defines a fully relational 
system as including insert-update-delete rules. 

For applications where preplanning is difficult, 
these new systems provide ease of use for 

everyone from the database administrator to the 
uninitiated end user. 

THREE 
RELATIONAL 

DBMS 
System R were developed mostly in parallel 
(and in close geographical proximity) by a 
group of developers who knew each other and 
periodically exchanged ideas. 

The similarities also stem from the 
nature of the relational model and the access 
facility used by all three systems, the relation­
al calculus. In both the model and the access 
facility the emphasis is on ease of use and 
flexibility in data definition modifications. 
For example, in the relational model, no em­
bedded logical links between data are em­
ployed. All navigation between logically re­
lated tables is accomplished through the com­
parison of attributes with the same data type. 
This, together with the fact that all data defi­
nitions are obtained at execution time in all 
three systems, allows for the dynamic defini­
tion of new attributes (except in INORES) and 
new tables (in all three systems) without re­
quiring a reload of any data or necessitating 
the interruption of other users. Once a new 
column has been defined in ORACLE or in sQu 
DS, values for the new attribute will be stored 
in existing free space if available, or in an 
overflow record connected to the original rec­
ord by a fragmentation pointer when no free 

. space is available. This method of storage is 
essentially the same as that used to accommo­
date variable-length fields and compression 
found in most current DBMS. 

QUERY, 
NON QUERY 
COMMANDS 

The systems also resemble 
one another in their use of 
the relational calculus, 
which is particularly adapt­

able to the incorporation of user views into a 
query. In all three, views are defined in the 
same manner as a query, and may be incorpo­
rated into any query once they are defined and 
saved in the systems' data dictionary. These 
views may be used for security by restricting 
the user's access to certain data, and they are 
particularly useful in simplifying queries, 
thereby making the nonprocedural, high-Iev-

el relational calculus even easier to use. As an 
example, hierarchical and network structures 
may be made to appear to the end user as flat 
files. This shifts the concern for navigational 
retrieval from the programmer and end user to 
the database administrator. A similar but 
more limited capability is now beginning to 
appear in some major DBMS, such as TOTAL, 
System 2000, and IDMS. An additional navi­
gational retrieval facility offered by ORACLE 
provides commands to deal easily with a bill­
of-materials structure. 

The relational calculus may easily be 
included within other, nonquery commands. 
All three systems have many-record-at-a­
time on-line delete and update commands 
which select tuples in the same manner as a 
query .. This type of facility greatly reduces 
database updating time and complexity. 

There are some differences among the 
systems in the way they have implemented 
the relational calculus. SQUDS uses the Struc­
tured English Query Language (SEQUEL­
now called SQL), ORACLE uses an almost iden­
tical version of SQL called SEQUEL 2, and IN­
ORES uses a version of the relational calculus 
called QUEL (QUEry Language). SEQUEL has 
been criticized for being unnecessarily con­
fusing because it expresses some multiple re­
lation queries that require a hierarchical nest­
ing of separate queries. For example, in order 
to list employee Jones's department name, 
the nested SQL command is required: 

SELECT DEPT _ NAME 
FROM DEPT 
WHERE DEPT _ NUM = 

SELECT EMP _ DEPT _ NUM 
FROM EMP 
WHERE EMP _ NAME = 
'JONES' 

On the other hand, QUEL has been criticized 
for complicating simple queries somewhat by 
introducing a relation reference variable not 
required by sQL. The above query in QUEL 
would be stated as: 
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The three systems differ more in the degree to 
which they have implemented certain capabilities 
than in the array of facilities offered. 

RANGE OF E IS EMP 
RANGE OF D IS DEPT 
RETRIEVE (D.DEPT _ NAME) 
WHERE E!.EMP _ NAME = 'JONES' 

AND 
E.EMP _ DEPT _ NUM = 
D.DEPT _NUM 

Notice that the logic of this retrieval is 
more easily expressed in QUEL. The relation 
reference, variable as defined in the RANOE 
statement, however, is always required in 
QUEL, while SQL uses the FROM clause and 
requires no such reference so long as only 
unique field names are used in a query. It 
should be noted that the nesting of queries 
shown in the SQL example is required only for 
some of the queries which involve more than 
one relation, and that the QUEL RANOE state­
ment need be defined only once in a session 
for a relation. 

All three systems offer the arithmetic 
functions SUM, COUNT, AVO, MIN, MAX, and 
qualification clauses within the query to 
evaluate these functions on aggregations. For 
example, the department number and average 

, salary of employees within a department for 
all departments with more than 20 employees 
may be displayed using the following SQL 
command: 

SELECT EMP _ DEPT _ NUM, A VG 
(SALARY) 
FROM EMP 
GROUP BY EMP _ DEPT _ NUM 
HAVING COUNT (*»20 

This query in, say, a CODASYL DBMS 
requires some fairly complex programming. 
In addition to this aggregation selection capa­
bility, INORES offers a special string searching 
capability, a QUEL string substitution facility, 
and a command 'buffer building and editing 
capability not offered by the other systems. 

COMMAND 
IN HOST 
LANGUAGE 

The three' systems share 
another important charac­
teristic, namely, the em­
bedding of their command 

structure in the systems' supported host lan­
guages. Each system allows on-line com­
mands to be executed from host languages in 
an almost identical manner. Special provi­
sions are required to deal with the many­
record-at-a-time commands, and each system 
provides for run time variable value substitu­
tion. SQUDS and INORES provide preproces­
sors, while ORACLE currently provides a 
somewhat more complicated call structure. 
(A preprocessor is planned for Version· 3 of 
ORACLE.) SQUDS also is currently the only 
system that allows an application program to 
accept and execute a user-entered command 
at execution time, thereby providing for the 
possibility of program control of user queries. 
INORES does provide for partial run time com­
mand specification. 

As a result of this common embedding 
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of on-line commands in host languages and of 
the relational calculus structure, run time 
binding of column names referenced in com­
mands to physical field names through use of 
the systems' data dictionaries is accom­
plished for application programs in a manner' 
analogous to the execution-time binding of 
the on-line commands. This results in a high 
degree of data independence, contrary to the 
situation found in most DBMS, and, therefore, 
less program maintenance and recompilation. 
But this type of run time binding also has 
some disadvantages: working storage for re­
trieval values will generally be programmer 
defined, as opposed to being copied from a 
COpy LIB or data dictionary; the potential for 
data dictionary control of application pro­
grams is diminished; and there is an inevitable 
impact on command execution performance. 

Each of the systems has its own meth­
od of query optimization. IBM has incorporat­
ed sophisticated access optimization from 
System R into SQUDS. Included in this is a 
feature of the host language preprocessor that 
stores in the data dictionary optimized object 
code access moduies which are executed at 
run time by application programs. This fea­
ture has been implemented in a manner that 
does not require program recompilation when 
access paths are modified. Rather, access 
paths are redefined (if necessary) when dy­
namic data definitions or index modifications 
are made. 

INORES uses a complex algorithm that 
decomposes queries into simple pieces. Tem­
porary relations and temporary dynamic re­
structuring of relations are used to process 
queries when this is advantageous. 

ORACLE has introduced two perfor­
mance enhancement features not found in the 
other two systems. Data from different tables 
that are logically related may be placed phys­
ically near to one another. For example, in­
formation about a department and its employ­
ees may be stored on the same page or on 
pages close to one another. The second per­
formance enhancement results from extend­
ing a user's address space to include ORACLE 
whenever ORACLE is called by an application 
program, thereby decreasing the intertask 
communication requirements found in many 
DBMS that run on IBM-compatible hardware. 

In general, there has been much dis­
cussion about the performance characteristics 
of relational systems. There are, at this time, 
no widely accepted benchmarks comparing 
these three relational systems to each other or 
to other commercially available DBMS. It is 
extremely difficult to define a comparative 
benchmark of this kind because so much de­
pends upon the type of application, the type of 
query and update, and the hardware and soft­
ware environment. It is especially difficult in 
this case since these systems run on different 
hardware:' ORACLE and INORES on V AX ma-

chines under VMS, and SQUDS on IBM 370 and 
4300 hardware under DOS/vSE. Moreover, 
SQUDS is just now entering beta testing. A 
general indication of relational DBMS perfor­
mance may be obtained from performance 
figures recently published for System R. 2 

BRIDGES 
TO OTHER 
SYSTEMS 

The issue of bridges be­
tween different DBMS or 
between query languages 
or report writers and DBMS 

has been receiving increasing attention. This 
is due to the large conversion effort usually 
required when migrating from one DBMS to 
another, and to the desirability of using high­
level query and report facilities which may 
not be offered with a production DBMS. Sever­
al bridge facilities are currently offered by 
various systems, but the three relational DBMS 
described here offer only limited bridging ca~ 
pability. 

For example, Cullinane Database 
Systems offers TOTAL and mll Escape facili­
ties which allow TOTAL or mll application 
programs to access an IDMS database without 
conversion. Version 5.7 of IDMS will permit 
VSAM files to be defined as part of an IDMS 
database. CINCOM Systems is developing a 

, logical view capability which will make the 
underlying DBMS transparent to the user. 
EASYTRIEVE, MARK IV, RAMIS II, and FOCUS 
offer the ability to use their query language 
and report writers to ,access data stored under 
several other DBMS and also under various 
operating system access methods. 

Of the three systems being considered 
here, only SQUDS offers·a direct bridge fea­
ture, which is mll DOS/vSE extract facility 
whereby requests for data from a mll data­
base may be queued and executed at a speci­
fied time using VSE/POWER. This facility con­
sists of a DUI database description capability 
in SQUDS, a mll extract component, and an 
SQUDS load component, where the SQUDS tar­
get relations have been previously defined. 
Additionally, CICSIDOS/vSE users may apply 
updates concurrently to both a mll and an 
SQUDS database, with the assurance that ei­
ther both updates or neither will be success­
fully completed. . 

As an aid to implementing a general 
bridge facility, all three systems offer utilities 
that load flat files directly into relations, 
thereby allowing the user to extract summary 
or detail data from other systems and to make 
them available for query using the high-level 
facilities offered by these systems. # 

2. .. Support for Repetitive Transactions and Ad Hoc Queries in 
System R," ACM Transactions on Database Systems, vol, 6, no. I, 
March 1981. 

Dr. Dieckmann is a consultant with Ar­
thur D. Little, Inc., Cambridge, Mass. 
He specializes in database manage­
ment and data dictionary systems. 
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DYNAMIC DATA 
DEFINITION 

SECONDARY 
INDEXING 

HOST lANGUAGES 

PHYSICAL 
IMPLEMENTATION 
Storage Organization 
and 
Access Methods 

INGRES 

The CREATE command 
creates a new relation 
definition in the dictionary 
and initializes a HEAP table. 

Any number of indexes per 
relation with up to 6 
columns per concatenated 
key may be established 
dynamically with the INDEX 
command. 

"C" 
FORTRAN 
Pascal 

All data are stored in tables 
(relations) with fixed or 
variable length rows. A 
database consists of one or 
more relations. Tables are 
stored using anyone of the 
following access methods: 
ISAM Indexed Sequential 

Access Method 
CISAM Compressed ISAM 
HASH Random HASH 

storage structure 
(duplicate keys allowed) 

CHASH Compressed HASH 
HEAP Sequential File 
CHEAP Compressed HEAP 
HEAPSORT Sorted HEAP 

with duplicates eliminated 
CHEAPSORT Compressed 

HEAPSORT 

RELATIONAL COMPARISONS 

ORACLE 

NOTE: The following three 
commands perform updates 
to the dictionary only. The 
INSERT and UPDATE 
commands applied to these 
logical structures will result 
in physical storage. 
The CREATE TABLE 
command defines a new 
logical table for a database. 
The EXPAND TABLE 
command logically adds a 
column to an existing 
TABLE. 
The DROP TABLE command 
logically removes a table 
from a database. This 
command cannot be 
executed if there are views 
using the table definition. 

Any attribute may be 
indexed as part of the 
CREATE TABLE and 
EXPAND TABLE commands. 
Version 3 will offer a 
CREATE IMAGE command 
with a UNIQUE option for 
the key values and the 
ability to index concatenated 
keys. 

COBOL 
PLl1 
Assembler 
FORTRAN 
"C" 
Pascal 

All data are stored in tables 
(relations) with variable 
length rows. Each table is 
contained in a logical 
storage area referred to as 
a Segment. Segments may 
span physical files. A 
database is made up of one 
or more Segments. Indexes 
are stored in compressed B­
Tree structures in separate 
Segments. 

SQl/DS 

The CREATE TABLE 
command defines a new 
logical table for a database. 
The AL TER TABLE 
command logically adds a 
new column to a table. 
. The DROP TABLE command 
logically removes a table 
from a database. 

Any column(s) may ha've an 
index with up to 16 columns 
per concatenated index key. 
The commands CREATE .' 
INDEX and DROP INDEX 
provide dynamic index 
creation/deletion capability 
with a unique key value 
option for creation. 

COBOL 
PLl1 
BAL 

All data, indexes, and logs 
are stored in VSAM ESDS 
files with tuples stored as 
variable length records. A 
logical area, called a 
DBSPACE, may span 
several files, and a table 
plus its indexes must be 
contained within a 
DBSPACE. Each DBSPACE 
contains a multiple of 128 
Pages (a Page = 4K bytes), 
and it may contain up to 
255 tables. Each database 
has a directory to store 
logical to physical mappings 
and physical storage 
descriptions. DBSPACEs are 
created with the ADD 
DBSPACE command. 
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RELATIONAL COMPARISONS 

Physical Data Sets 

Free Space Control 

Compression 

OPERATING 
CHARACTERISTICS 
Multiuser 

Multithread 

Buffer Control 

RECOVERY AND 
INTEGRITY 
Logging 

Checkpoints 
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INGRES 

One data set per relation. 

Fill factors may be specified 
for some access options. 

The compression access 
method options remove all 
trailing blanks and leading 
null characters. 

Each user has' own virtual 
copy of INGRES. 

Full batch and on-line multi­
thread capability through 
VMS. 

Shared buffer pooling is 
available with Version 1.2 
(August 1981). No user 
control over buffer size. 

A two-phase commit 
protocol is used on all 
updates to maintain integrity. 
An "intentions list" is saved 

" until all updates from a 
command have been 
completed. No other logs 
are kept. Version 1.3 will 
offer before and after image 
logging. 

No checkpoint capability is 
provided. A checkpoint 
capability is planned for 
Version 2.0, January 1982. 

ORACLE 

There is a complex mapping 
between tables and files 
which is partially user , 
controlled (refer to example 
in the article). 

No free space control 
currently. 

Trailing blanks and leading 
zeros are automatically 
suppressed. Indexes use 
forward and backward 
compression. 

Multiple simultaneous batch 
and on-line updates and 
queries. 

Full batch and on-line 
multithread capability with 
overlapped I/O operations 
controlled by the ORACLE 
kernel. 

Virtual buffer paging uses an 
LRU caching algorithm. 
There is some user control 
over buffer size. Shared 
buffer pooling is' used. 

After-image journaling only, 
at the block ,level. Before 
images will be logged in 
Version 3 according' to 
current plans. 

ORACLE provides no 
checkpoint commands other 
than the BEGIN and END 
TRANSACTION lockout 
commands described below. 

SQL/DS 

A table plus its indexes may 
be stored across one or 
more VSAM ESDS files, 
called DBEXTENTs. 
DBEXTENTs are' initialized 
with an IBM VSAM utility 
and with the ADD 
DBEXTENT command. 

Users may control free . 
space with a parameter in 
the ACQUIRE DBSPACE 
command. 

Data compression is not 
employed. 

SQUDS work in a multiuser 
mode in its own partition. 
Access is via cross-partition 
links. In single user mode, 
the using program resides in 
the same partition. CICS 
access to SQUDS is 
through a special routine 

, called the resource 
manager, which runS in the 
CICS partition. 

SQUDS is multithread. 

Shared buffer pool sizes 
may be set at initialization. ' 

Before and after images are 
logged onto one ,or 
(optionally) dual logs. 
Archiving may be done 
during regular operation. 

A logical work unit may be 
defined using the COMMIT 
WORK command by 
interactive or batch users. 
This retains locks and 



Model 
785 

Racal-Vadic 
Custom Modem Board 

Model 
787 

They're packaged inside TEXAS INSTRUMENTS' 
Silent 700* 780 Series Data Terminals. 

ntbe beginning •.• 

When Texas Instruments 
designed the 780 Series of 120 
'character-per-second data termin;. 
als, Racal-Vadicwas asked to 
solve a difficult engineering and 
packaging problem. 

The requirement was for 
modems on a PC card tb,at would 
operate full duplex at both 1200 
& 300 bps; be compatible with 
Racal-Vadic'sVA3400 and Bell 
212A & 103 type modems; operate 
as a direct-connect modem or as 
an acoustic coupler; yet be small 
enough to fit inside TI's portable 
data terminals. An incredibly 
tough problem. But Racal-Vadic 
solved it. 

Today ••• 

Texas Instruments' Model 
785 Portable Data Terminal in­
cludes a micro-processor controlled 
DUAL originate-only, acoustically 
coupled modem that operates at 
1200 &300 bps full duplex, and 
is compatible with Racal-Vadic's 
VA3400 & Bell's 103. 

The modem for the TI Model 
787 Portable Communications 
Data Terminal presented an even 
tougher challenge. The result is a 
full originate/answer TRIPLE 
modem that is direct-connect to 
the switched network (with an 
acoustic coupler option), and is 
compatible with Bell's 212A, 103, 
and Racal-Vadic's 3400 Series. 

A truly universal modem packaged 
on a single PCboard. 

We did it forTI, and we can do 
it foryou. Call or write us today. 

Racal-Vadic Member IDCMA 

222 Caspian Drive 
SunnYvale, CA 94086 

'. [}JlJ@lJ[J] 
The Elecltomcs Group 

Tel: (408) 744-0810 • TWX: 910-339-9297 

PHONE: (800) 543-3000, OPERATOR 507 

, Racal·Vadic Regional Offices: West: (4OS) 744"()SlO 
East: (301) 459·7430. Central: (312) 932·9268 
Northeast: (617) 245-8790· Southwest: (817) 277-2246 

*Trademark of Texas Instruments 

CIRCLE 116 ON READER CARD 



RELATIONAL COMPARISONS 

INGRES ORACLE SQl/OS 

maintains integrity by rolling 
the transaction back if it is 
not successfully completed. 
When no logical work units 
are specified, each 
command is automatically 
assumed to be a logical 
work unit by· SOUDS. 

Integrity Locking is internally All updates are performed in Locks are automatically set 
controlled on a command core buffers, and the by SOUDS within a logical 
basis. All resources are updated blocks are written work unit. Exclusive locks 
obtained and locked before to the database at the end are set at the page level 
updating begins. of a command or at the time (default) on all updates for 

of an END TRANSACTION public DBSPACEs and at 
command. the DBSPACE level for 
ORACLE performs all row private DBSPACEs, and 
locks automatically when an shared locks are placed on 
UPDATE command is all other records read within 
issued. The BEGIN the logical work unit. Users 
TRANSACTION command may adjust the granularity of 
permits table locks for read locks in a public DBSPACE 
and/or update, and the END to a row or DBSPACE level. 
TRANSACTION command Also, users may override the 
releases these locks. These automatic locks and specify 
locks may be set during their own table or DBSPACE 
read only queries to assure locks with the LOCK 
that no updates occur command. 
during the period of 

. retrieval. 

Recovery-Restart The RESTORE utility must No automatic restart, JNL Automatic roll-back of 
be run to recover from an utility must be used for roll- unsuccessfully completed 
operating system or INGRES forward recovery from a logical work units (above) 
crash using roll-back. Data previous save. An automatic and a user controlled ROLL-
storage damage must be transaction level restart BACK WORK command 
restored to the last save capability is planned for provide transaction recovery. 
without any roll-forward Version 3. Automatic roll-back of 
capability. Version 1.3 will uncommitted logical work 
offer a roll-forward capability units and automatic roll-
and a user controlled forward for all committed but 
backout facility. uncompleted logical work 

units in the event of a 
system failure are performed 
at system restart. Also, there 
is a roll-forward capability 
starting from a reloaded 
archive. 

Semantical The DEFINE INTEGRITY NOTE: The following The NOT NULL option in 
Assertions command specifies single commands will be CREATE TABLE prohibits 

, variable integrity constraints implemented in Version 3. null values to be entered 
for REPLACE and two The ASSERT command into a field. 
variable constraints for specifies valid column 
APPEND commands values or ranges, and it 
expressed using a checks new values for a 
qualification clause. Invalid field against the existence of 
updates are not performed, that value in another field. 
but no error message is ' The TRIGGER command will 
given when an invalid value perform predefined "ripple" 
is encountered. updates which are logical 

consequences of certain 
updates. 
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It's easy to add the competitive 
power of Voice Recognition to your 
product line. The cost is low and the 
return on the investment is very attrac­
tive. Whether you are an OEM or an end 
user, Interstate has a Voice Recognition 
product to suit your needs; terminals and 
boards for system integration and chips 
to create your own sub-systems. 
Terminals. Interstate standalone Voice 
Recognition terminals perform voice 
controlled data and word processing 
with a vocabulary up to 100 words and 
99%+ accuracy. You unpack them, 
power them, and immediately begin talk­
ing to your system. You can develop and 
execute resident application software 
using voice data input without going 
through expensive, time consuming 
integration. 
Boards. Interstate Voice Recognition 
Q-Bus;"M Multibus;"M and Lear Siegler 
Dumb Terminal® compatible boards are 
capable of recognizing up to 100 words 
or short phrases in any language. They 
perform all training, updating, word rec­
ognition and communication for your 
selected vocabulary. Accuracy is 99%+. 

And if you need voice response we also 
offer a Multibus board with a 1500 
word vocabulary. 
Chips. Three separate chip products 
from Interstate provide Voice Recogni­
tion capabilities with 100,25, and 8 word 
vocabularies and accuracies up to 
99%+ for your commercial, industrial 
and consumer applications. 

Discover the world of voice. Data entry 
via direct human to computer communi­
cation makes voice recognition ideal for 
a broad range of application areas 
including office and factory automation, 
word processing, small business data 
processing, computer-aided design, 
building security and many more. What­
ever your application, the benefits of 
voice are virtually unlimited. 
Talk to the experts. We listen just as well 
as our computers. Tell us your voice rec­
ognition needs. We've got the terminals, 
the boards, and the chips to meet them. 
And we've got them now. 

Write to: Man~ger, Marketing, Voice 
Recognition Products, Interstate Elec­
tronics Corporation, 1001 East Ball Road, 
P.O. Box 3117,Anaheim, California 92803. 
(714) 635-7210 INTERSTATE 
or call toll free ELECTRONICS 
(800) 854-6979. CORPORATION 
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Call to attend our nationwide 
voice seminars. 
Q-Bus is a trademark of Digital Equipment Corporation. 
Multibus is a trademark of Intel Corporation: Dumb Terminal<!Jl 
is a trademark of Lear Siegler, Inc. 



RELATIONAL COMPARISONS 

UTILITIES 

INGRES 

1. COPYOB.:-.Copies 
INGRES files to operating 
system files and vice versa. 

2. CREATEOB-Creates a 
new database in the 
dictionary or modifies the 
dictionary definition of an 
existing database. 

3. OESTROYOB-Oestroys a 
database physically and in 
the dictionary. 

4. PURGEDB-Purges all 
system· temporary and 
expired relations. 

5 .. RESTORE-Recovers 
from an INGRES or VMS' 
crash. 

6. SYSMOO...;.-.Modifies 
system relations to improve 
performance. 

SPECIAL FEATURES . MONITOR-The interactive 
terminal monitor provides for 
the building, modifying, 
saving, and executing of 
OUEL commands. It 
includes a parameterized 
macro facility. 
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The following special 
facilities will be available· by 
January 1982: 
a. Report Writer (August 
1981) 
b. Forms Generation 
Package. (October 1981 ) 
c. Full screen query update 
forms facility (October 1981) 
d. Statistical·Subsystem 
e. Graphics Package 

ORACLE 

OBF-Establishes, modifies, 
and deletes databases at 
the operating system level 
(except for deletes)' and 
from the ORACLE System 
database dictionary. 
EXP-Unloads selected 
database tables and/or 
views onto sequential files. 
IMP-Reloads previously 
unloaded tables and/or 
views. 
OOL-Loads operating 
system files into ORACLE 
tables. 
JNl-AppJies journal files to 
an inconsistent database. 

Text-Formatting-Utility 
(FMT)-Creates a formatted 
output file from a text input 
file with special formatting 
commands. May be used 
with RPT or as. a standalone 
word processing utility. 

Report-Writer-Utility (RPT)­
Used with FMT (above) to . 
interpret and execute report 
generation programs. 

Interactive Application 
Facility (IAF)-An on-line 
interactive facility to 
generate full. screen 
applications using VT100 
terminals for query, ~pdate. 

User-Friendly . Interface 
(UFI)-This facility provides 
for the building and 
execution of SE~UEL 2 
command files and it 
performs some terminal 
output formatting. 

An application program may 
have up to 255 databases 
open at one time. 

Version 3 of ORACLE will be 
completely compatible with 
SOLIDS in. that application 
programs written for SOLIDS 
will be immediately 
operational (after reloading) 
on an ORACLE database. 

. Plans are to include all SOLI 
OS facilities in ORACLE. 

SQl/OS ' 

OBS-Loads/appends/ 
unloads data from/to a table/ 
view. It also processes 
batch SOL commands. 

Interactive Sal Facility 
(ISOl)-A terminal control 
facility which provides for 
display control, elementary 
report writing, saving, and 
running SOL commands and 
routines, canceling 
commands and extracting 
data from OLl1 databases. 

Extract Facility-This facility 
uses ISOL Commands to 
copy data from a OLl1. OOS/ 
VS database into a SOLIDS 
database under the same 
VSE operating system. 
Extracts are queued for later 
execution and go into 
previously defined tables. 

Preprocessor {PREP)-A 
host language precompiler 
described in the article. 



Ramtek quality at jellybean pricesil 
Now just $5,995 will get you a Ramtek 6211 Colorgraphic 

Terminal. The 6211 has 640 x 480/512 resolution. Your choice of 
sixteen colors displayed simultaneously from a palette of 64 
and it's TTY and VT-100 compatible. You can plug right into your 
minicomputer or timeshare system. 

Color hard copy? Of course. The 6211 can drive a Ramtek 
4100 Colorgraphic Printer or a color camera that makes 35mm 
slides, 8x10 or 4x5 color prints and allows you to produce 
overhead transparencies. And, since the 6211 uses RS-170 
video, you can even project your pictures over a variety of 
video systems. 

There's software support too: TELL-A-GRAF,TM DISSPLA~M 
SAS/GRAPH~ PATRAN™ and DI-3000~ to name a few. Plus the 
6211 is backed up by Ramtek's worldwide field service network 
and our 10 years of experience in raster scan technology. 

This special $5,995 price is an introductory offer and good 
only until December 31, 1981. Considering how popular jelly­
beans are these days, we suggest you call soon. Once you try 
the Ramtek 6211, we think you'll find it, well ... tasty. 

(408) 988-2211 extension 6000 Ask 
WORLD HEADQUARTERS-Santa Clara, CA(408) 988-2211, EUROPEAN k' 
HEADQUARTERS-Ramtek Europe BV, P.O. Box 67, Badhoevedorp 1170 AB, 
The Netherlands, 31(0) 2968-5056; Washington, D.C. (703) 893-2020; Cleveland, Ramte ' 
OH (216) 464-4053; Boston, MA (617) 273-4590; Metropolitan New York, NY 
(201) 238-2090; Orlando, FL (305) 645-0780; Upstate New York/Canada (716) 
425-1742; Los Apgeles, CA (714) 979-5351; Dallas, TX (214) 422-2200; Chicago, 
IL (312) 397-2219; Seattle, WA (206) 838-5196; Houston, TX (713) 774-2233; Our Expar.-&nc& Shows 
Denver, CO (303) 694-0758. ~ ~ ~ 
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RELATIONAL COMPARISONS 

INGRES ORACLE SQl/DS 

SECURITY The user who defines a The user who defines a The user who defines a 
table or a higher authority table may use the GRANT table or the DBA may use 
(see below) may use the command to authorize table the GRANT command to 
DEFINE PERMIT command ,modification and read, authorize table modification, 
to authorize retrieve, insert, update, and delete further GRANT authority, and 
replace, delete, or append privileges to other users at read, insert, update, and 
privileges to other users the column or table level, at delete privileges to other 
(defined by their log-in the view level for READ, and users at the column, table, 
name) at the column or at the column level for or view level. The REVOKE 
table level or at any level UPDATE. The REVOKE command removes these 
that can be specified using command removes these privileges. 
the WHERE clause, but not ' privileges. Note that only the table/view 
at the view level. logical The DEFINE USER creator or a user with DBA 
terminals and time/day may command admits users to a authority (see below) can 
also be specified. database who supply the DROP a table/view. 
There is a hierarchy of correct user name and The GRANT command may 
authority recognized by password. This command also be used to authorize 
INGRES, with a System may be issued only by the RUN privileges on programs. 
Administrator (Super User) user who defines the 
at the top of all databases, database, and it does not There are three other 
a Data Base Administrator in authorize any of the privileges that may be 
charge of each database, privileges of the GRANT , authorized with the GRANT 
and then the table creator at command. The password command. These are: 
the lowest level. may be changed using the DBA Authority-the highest 

PASSWORD command. authority 

RESOURCE Authority-
authority to allocate 
resources such as CREATE 
TABLE and ACOUIRE 
DBSPACE. DBSPACE may 
be public or private; the 
latter restricts user access. 

CONNECT Authority-
Authority to use ISOl, to use 
the DBS utility, and to 
prepropess and run SOUDS 
programs. 

DATA DICTIONARY This consists of several ORACLE provides a data The SOUDS Catalogs form 
relations that describe a dictionary with information an active dictionary facility 
database. They are part of on tables, columns, users, stored with the database 
the database and may be passwords, 'and other which reflects data definition 
accessed just like any of the database characteristics. It and access information. It 
other database relations. may be accessed just like may be' accessed and 
The data dictionary will be any other ORACLE updated by users with 
extended in Version 2.0 to database. In fact, ORACLE proper authority just like any 
include users and is recursive as regards other SOUDS tables. The 
passwords. dictionary access, thereby dictionary also provides for 

eliminating the need for any a synonym-handling 
special dictionary access capability for simplifying the 
software. This is stored as use of SOL commands. 
part of the user database. 
There is also a system 
directory database called 
ORACLE, which stores 
information about databases 
and is always established at 
installation time. 
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OURTERMINALSAREACCEPI'ED 
AT TIlE FINESTSCBOOLS. 

Prestigious schools like Harvard, Yale, Princeton 
and the University of California like to be selective 
when picking their data terminals. . 

So the fact that we sell, lease and service only 
state-of-the-art terminals like Texas Instruments, 
DEC, ADDS, Diablo, C.ltoh, TeleVideo and Anderson 
Jacobson is a big plus. 

We know. there are a lot of distributors and manu­
facturers you can buy or lease your terminals from. 

So we have to work harder to stay at the head of 
the class. ~ that makes sense, why not call us and 
learn more. frJ(()'nr.':()';7r-I.l)O)~~r.w 

~JV~YJJjJ~!t~ ~1JLQ; 
TIlE SCXJRCE FOR DATA TERMINALS 
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Computrend, Inc.,22 A Street, Burlington, MA 01803. Nationwide call 800-225-5378 for the Computrend sales representative nearest you. In Massachusetts, call 617-272-8372. 



DOYOU· 
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THE OTHER 
32 .. BIT· 

.. COMPUTER. 
COMPANIES .AR~E: 

.. SHOWING OFF . 
THEIR 

IIARDWARE? 



PRESENTING 
M\f8000 
SOFTWARE. 

You're looking at the biggest 
library of 32-bit computer software 
in the business. 

We point this out not to un­
derplay the hardware of our total 
ECLIPSE MV/8DDDTM system, 
but because every industry observer 
we've heard is saying that software 
has become even more important 
than hardware. 

And in this regard, we 
have some very important 
software.' ' 

We have made it 
easier for application de­
signers to design, pro­
grammers to program. 
And users to use. 

We have made it 
compatible with our 
existing software. 
And flexible enough 
to work whatever 
way you like to 
work. 

Wherever 
worldwide stand­
ards exist, 
we've followed 
them. (We're 
even peacefully co­
. existing with IBM's 
standards.) . 

We've made our 
software friendly, interactive. Every 
software product you'll need for com-
mercial, scientific or communications 
applications development is here. 
And ready to go. 

SYSTEMS RESOURCE 
MANAGEMENT. 

Data General AOS/VS is 
the most advanced 32-bit operat­
ing system in the world. Period. With a Command Language that is 
the same for both batch and interactive processing. A HELP com­
mand. A Sysgen so interactive you don't even have to look at the doc­
umentation. Resource Usage Accounting and Security. 
Not added on. Built in. . 

COMMUNICATIONS. 
Those who prefer working in the world of international standards 

can use our X.25 XODIAC™ networking. Those who want IBM's' 

world have SNA, RCX7D 
(3270.), RJE8D (2780./3780.) 
and HASP II. And you can run 

in the X.25 world or SNA world. 
Or both at the same time. For the 

first time in this industry. 
DATA MANAGEMENT. 

Here again you have a choice. 
If you're after productivity, you have 
our CODASYL-compliant, DG/ 
DBMS software with design and 
development aids. Or our INFOS® 
II file management software. 

TRANSACTION 
PROCESSING. 

We've given our Transaction 
Processing Management Software 

(TPMS) a strongly interactive 
design/development capability. 
Sophisticated security feat­
ures. And simple recovery 

procedures. And it's fully 
integrated with both 
COBOL and PL/I.And 
for ultra-high- speed data 
entry, there's DATA­
PREp® key- to-disc 
software. 

APPLICATIONS 
DEVELOPMENT 

LANGUAGES. 
All seven of the 

most popular lang­
uages. All 32-bit. 
All to industry 
standards (where 
industry standards 
exist). All user­

friendly, interactive. 

PRODUCT­
IVITY AIDS. 

This is where you can 
affect the bottom line most. With our full 
line of user-friendly, interactive aids. 
Including an automatic COBOL pro­
gram generator. TRENDVIEWM 
interactive business graphics software. 
Word processing. Database inquiry 
and a source level language debugger. 

FINALLY. THE ECLIPSE MV/8DDD HARDWARE. 
If, after reading all this information about MV/8DDD software 

you are disturbed to find nothing about the ECLIPSE MV/8DDo. 
systems hardware, write us at ISO Marketing Communications, 
Data General, 440.0. Computer Drive, Westboro, MA 0. 1580.. 

We will even include some very impressive four color photo­
graphy of our 32-bit hardware. Just like you see on all the other 
pages of this publication. 

t. DataGeneral 
ECLIPSE MV/8000, XODIAC, and TRENDVIEW are trademarks, INFOS and DAT APREP are registered trademarks of Data General Corporation. 

© 1981 , Data General Corporation. 
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Now the 
fastest-growing . industry 

in the world 
has its own newspaper. 

The software industry, already a massive market, will be one of 
the premier growth industries of the 1980's and it deserves 
more than just an occasional article or a department or a 
column . .It deserves a publication of its own. Introducing 
Software News, the monthly computer software newspaper. 

Software News is published by Technical Publishing, a 
company known for its responsiveness to the DP market and its 
information needs. Technical publishes Datamation, the 
monthly information source for the EDP professional. 

The editorial staff of Software News will save readers 
time and money by collecting, researching; analyzing, catalog­
ing, and reporting on the products now being offered by more 
than 3,000 software producers. And they'll bring incisive 

coverage of application packages, systems software, program 
development aids, language processors, data bases, productiv­
ity enhancements, user ratings and surveys, data and software 
security, software legal issues, job opportunities and much 
more. 

Software News has a controlled circulation with a 
guaranteed minimum of 50,000 software buyers and specifiers: 
qualified subscribers are accepted only on a direct request 
basis. 

For information and a complete media kit, call Jean 
Gallant (617) 562-9308. Be part of the excitement of the 
software industry's first newspaper. 

Technical pubhshlng 
DB a companv of 

The Dun &-Rradstreet corporation 

5 Kane Industrial Drive. Hudson, MA 01749 • (617) 562-9308 



i Fifty companies currently offer a total of 54 database management systems. 

by Peter Krass 
and Hesh Wiener 

DBMS vendors and users alike agree that the 
market for the systems is going to take off 
during the 1980s. 

Edward Cherlin, for instance, expects 
the DBMS market to grow at a compounded 
30% right through 1989. Cherlin is a senior 
analyst at Strategic, Inc., the San Jose, Calif., 
market research organization. He puts the 
current market at something like $500 million 
a year. By the end of the decade, he figures, 
the total expenditures on software plus hard­
ware (which means database engines, not the 
mainframes they hang on) will be in the 
neighborhood of $4 billion. He believes that 
the database machine portion of that total will 
be $1.2 billion. 

Slightly less optimistic figures were 
developed by New York's Frost & Sullivan. 
F&S predicts that, excluding hardware, the 
DBMS market will take another three years to 
reach the half-billion mark, and that it should 
hit $1.8 billion by the end of the decade-a 
25% to 35% annual rate of growth. When F&S 
researchers asked vendors and users to guess 
at the market's potential, they got growth 
estimates running from 18% all the way to 
45% per year from vendors; users believed 
that growth would be a more modest 10% to 
20%. 

In looking at the market, F&S believes 
that a distinction must be made between ven­
dors of software alone and companies that 
provide both systems and DBMS software. The 
captive DBMS products run, naturally enough, 
only on vendor machines and plug-compati­
ble units; independent software houses gener­
ally offer their packages in versions for more 
than one type of computer. 

In 1979, F&S found, captive DBMS 
accounted for $61.6 'million in sales, or about 
45% of all DBMS sales the research house 

THE DBMS 
MARKET 

IS BOOMING 
recorded. Independents did $75.4 million in 
business, 55% of the total. But currently, says 
F&S, rapid growth in the acceptance of DBMS 
packages from the computer manufacturers 
has put the captive market ahead of the inde­
pendent market in terms of revenue shares. 
By 1983, F&S calculates, the market, which 
will be above $410 million, will be 70% 
captive (or about $290 million) and 30% 
independent ($125 million). The shift will 
continue, F&S asserts. 

The key vendors, by sales, are IBM, 
Cincom, Cullinane, Intel, Software AG, and 
Infodata. They had 80% of the market in 
1979, or a combined sales value of about 
$110 million. IBM's two most popular prod­
ucts, IMSand DLil, rang up sales of $49 
million; Cincom's Total brought in $30 mil­
lion; Cullinane's IDMS accounted for $13.9 
million; Intel's System 2000, $10 million; 
Software AG'S Adabas, $8 million; and Info­
data's Inquire, $3.5 million. 

Ranking by installations comes out 
differently, because pricing of various pack­
ages runs over a considerable range. Of some 
11,000 systems F&S says were installed by the 
end of 1979, Cinc'om accounted for 2,700 
sites. The two IBM products combined for a 
total of 2,100 users; Software AG had 375 
sites and Intel's System 2000 was used by 280 
shops.-

The following is a complete list of 
DBMS vendors and their software products, 
arranged alphabetically by vendor name. The 
DBMS system appears after the vendor's name 
and access information. The list includes a 
description of the product, the hardware and 
operating systems required, prices, and the 
estimated number of users. 

Much of the list is from Datapro's 
report on Data Management, #D30-JOO, 
dated January 1981, and is used with the 
permission of Datapro Research Corp., Del­
ran, NJ 08075. 

ACCURATE DATA PROCESSING 
P.O. Box 1865 
Plant City, FL 33566 
(813) 754-3034 
DBMS 2 (DATA BASE MANAGER 
VERSION 2) 
DBMS 2, a DBMS for Modular Computer sys­
tems, is comprised of a library of FORTRAN 
subroutines. It maintains and allows access to 
data records in an ascending sequence by key. 
It does so by way of random access of data 
structures stored in disk memory. In order for 
users to design and operate their own custom­
ized reports and applications programs, the 
system's file structure and record descriptions 
are relatively simple. 

DBMS 2 runs on Modular Computer's 
MODCOMPII, IN, and Classic systems utilizing 
the MAX III and IV operating systems. Source 
languages are FORTRAN and Assembler. 

Pricing is based on the user's hard­
ware configuration; ADP says a typical system 
can be purchased for about $52,000. First 
installed in 1978, DBMS 2 now has an estimat­
ed five users. 

ADMINS, INC. 
P.O. Box 269 
Cambridge, MA 02138 
(617) 661-3206 
ADMINS 
ADMINS is an applications development and 
management system, a productivity tool for 
business data processing applications. Typi­
cally the sole applications tool at a given site, 
it is designed for file management, report 
writing, financial analysis, word processing, 
and relational file operations. To date, over 
200 different applications have been imple­
mented on this system. 

There are two versions, ADMINS/ll 
and ADMINSIV32. The former can be used on 
DEC's POP-II minicomputers, while the latter 
is designed for use on DEC'S vAx-ll minis. 
The choice of operating systems: Rsx-llM, 
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lAS, and VMS. Source languages are FORTRAN 
and Macro, and there is a minimum hardware 
memory requirement of 128K bytes. 

Pricing is based on the cpu that is 
used. Two typical prices have been provided 
by the vendor: on a vAX-II1780, the system 
costs $75,000, and has a $7,500 yearly main­
tenance fee; on a PDP-11144, the cost is 
$50,000, with a $5,000 yearly fee for mainte-
nance. 

ADMINS was first installed in October 
1974. Today, there are about 100 users, 75 on 
PDP-lIs and 25 on VAX machines. The vendor 
expects that to flip-flop within the next few 
years, as the PDP series ages. 

ADVANCED DATA MANAGEMENT 
15-17 Main St., P.O. Box 601 
Kingston, NJ 08528 
(609) 799-4600 
DRS 
Advanced Data Management's DRS database 
management system comes in three versions: 
DRS/11 for DEC'S VAX and PDP-11123 mini­
computers; DRS/90 for use with Sperry Uni­
vac's 90160, 90/70, and 90/80 computer sys­
tems; and DRS/6000 for use on CDC'S 6000, 
7000, and Cyber computer systems. 

DRS is an interactive system that pro­
vides data retrieval, ordering, reporting, and 
updating. System features include multiple 
search strategies and text manipulation and 
search. Options include a database graphics 
output function, called PLOT, and an interac­
tive report writer, called RPW. 

System costs and the number of cur­
rent users are unavailable. 

AMCOR COMPUTER CORP. 
1900 Plantside Drive 
Louisville, KY 40299 
(502) 491-9820 
AMBASE 
AMBASE is a data-independent DBMS for use 
with DEC's PDP-11 minicomputers. The sys­
tem features centrally located data defini­
tions, called schema; this allows applications 
programs to be developed and modified with­
out redefining or changing data files. 

Features include control of order of 
data entry, password security, and a multiuser 
environment protocol. The number of simul­
taneous users is dependent only on the limita­
tions of the hardware used. In addition, the 
vendor says, any record can be accessed in no 
more than four seeks. 

AMBASE can be used on any PDP-II 
mini with at least 128K bytes of memory and 
running on the RSTS/E operating system. Two 
source languages are used, BASIC Plus and 
BASIC Plus II. AMBASE has a purchase price of 
$17,500, which includes the cost of one year 
of maintenance. First installed in January 
1979, the system is now used at an estimated 
15 computer sites. 

APPLIED DATA RESEARCH 
Datacom Division 
8515 Greenville Ave., Suite 101 
Dallas, TX 75243 
(214) 349-1101 
DATACOM/DB 
DATACOM/DB is a relational database for large 
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IBM computer systems; it uses an inverted file' 
structure. The system has been designed as an 
aid in the definition, development, imple­
mentation, processing, and maintenance of 
both batch and on-line database operations. 

Both random and sequential accessing 
of data are supported by mUltiple keys or 
search arguments. Application programs, 
written in ALC, COBOL, or any language sup­
porting a CALL facility, are independent of 
logical or physical data storage, as data access 

. is at the element, rather than record, level. 
Included in the system is a full set of 

utility programs to define, establish, and 
. maintain the database. Other features include 
new data storage techniques that allow broad 
options for record size and space manage­
ment, support for all available disk storage 
devices, and support of the user's compres­
sion or encryption routines. Options include 
the DATAQuERYquery language, which oper­
ates on-line with the DATACOM/DC data ~om­
munications system. 

DATACOM/DB can be used on IBM'S 
360, 370, and 303X systems running the DOS, 
DOS/VS, OS, and oS/VS operating systems. For 
the DOS environment, DATACOM/DB has a pur­
chase price of$43,000; the os package can be 
purchased for $52,000. Both prices include 
maintenance and five days of training. Multi­
site, multiproduct, and payout lease terms are 
also available from the vendor. 

To date, there are an estimated 350 
users of DATACOM/DB. 

BANCOHIO CORP. 
770 West Broad St. 
Columbus, OH 43265 
(614) 463-8357 
DIRECT 
DIRECT is a procedural database manager for 
Honeywell's 600, 6000, and 66 systems. It 
provides multiple random retrieval keys, ran­
dom retrieval using partial key values, se­
quential retrieval, duplicate keys with facili­
ties to handle them, variable-length records, 
multiuser access, and support of the user's 
COBOL applications programs. User training 
is said to take less than one day. 

DIRECT can be used on Honeywell 
configurations running on the GCOS operating 
system. It has a purchase price of $14,400; 
rental runs at $480 a month. To date, there are 
an estimated seven users. 

BURROUGHS CORP. 
Burroughs Place 
Detroit, MI48232 
(313) 972-8068 
DMS II (Data Management System II) 
Designed for use with Burroughs' own com­
puter systems, DMS II is comprised of a COBOL 
(RPG on the B 1700 and 1800 computers) in­
terface and a data and structure definition 
language called DASDL. The latter provides 
logical descriptions of data sets and subsets as 
well as mapping of data onto physical struc­
tures. Several retrieval methods, including 
indexed sequential and bit vectors, are sup­
ported. 

Data may be structured in links, hier­
archical structures, network structures, or 
ring structures. In addition, two members in a 

set can be related to one another in one of five 
different ways: unprotected links, verified 
links, self-correcting links, symbolic links, 
and counted links. 

Interfaces are provided to COBOL, AL­
GOL, pL/l, and RPG user languages. DMS II 
also prevents simultaneous updating of a rec­
ord when multiple programs are accessing the -
database. 

DMS II can be used on the following 
Burroughs machines: B 1700/1800, B 2800, 
B 4700/4800, B 6700/6800, and B 77001 
7800, all running on the MCP operating sys­
tem. There is a minimum memory require­
ment of 180K bytes. 

DMS II can be acquired with a single 
payment, entitling the user to unlimited use of 
the system. The one-time cost for B 17001 
1800 users is $13,520; for B 2800/3700/38001 
4700/4800 users it is $16,880; and for 
B 6700/68001770017800 users it is $26,980. 

In addition, DMS II carries an annual 
maintenance fee as follows: $1,352 for 
B 1700/1800 users; $1,688 for B 2800/37001 
3800/4700/4800 users; and $2,698 for 
B 67001770017800 users. 

There are currently an estimated 70 
users of this DBMS. 

CENTURY ANALYSIS, INC. 
114 Center Ave. 
Pachero, CA 94553 
(415) 680-7800 
PLUS/4 
This DBMS is designed to be used with NCR 
computer systems. It is a multithreaded sys­
tem that supports both random and generic 
retrieval of data. It can be used without refor­
matting existing files. PLus/4 is comprised of 

. five subsystems: an index subsystem, a li­
brary retrieval subsystem, a data movement 
subsystem, a file access subsystem, and a 
utility subsystem. 

PLus/4 can be used with NCR's com­
puter systems from the Model 101 up, run­
ning under the B 1, B2, B3, and B4, and VRX 
operating systems and with at least 64K bytes 
of memory. Source language for the DBMS is 
NEAT/3. 

PLus/4 can be purchased for $11,000; 
this price includes one year of maintenance 
and training for two people. After the first 
year, maintenance is billed at $90 per month. 

The' number of users is unavailable. 

CINCOM SYSTEMS 
-2300 Montana Ave. 
Cincinnati, OH 45211 
(513) 662-2300 
TOTAL 
TOTAL is designed for use on computer sys­
tems from IBM, Honeywell, Sperry Univac, 
CDC, DEC, Harris, Varian, and Interdata. It 
provides facilities for generation of a com­
plete database that permits automatic cross­
referencing among data records. 

TOTAL is composed ofthree phases: 1) 
generating programs that control the database 
structure; 2) preformatting the disk areas; and 
3) controlling the access to the database. 

The system permits the establishment 
of two types of records: single-entry, or mas­
ter, records, and variable-entry records. Re-
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gardless of the type chosen, records form a 
file, or data set. 

A TOTAL database is made up of multi­
ple data sets. Linkages can exist between any 
master file and any variable-entry file. Files 
can be part of more than one database as well. 
Because it utilizes multiple paths of access by 
way of a network structure, TOTAL requires 
less disk storage than many other DBMS sys­
tems. 

TOTAL can be used with IBM'S 360, 
370, and Systeml3 computers running the 
DOS, OOS/vS, OS, and OS/VS operating systems; 
with Honeywell's Series 20012000 running 
Mod 1 (MSR), Mod 2, and os/2000 operating 
systems; on CDC's 3000 and Cyber series; on 
DEC'S PDP-II minis running the RSX-IlD, RSTSI 
E, and lAS operating systems; on Harris' V70 
series; and on Interdata's 7/32 and 8/32 run­
ning the os/32 MT operating system. 

Purchase costs range from $13,500 to 
$30,000, depending on hardware used. Rent­
al ranges from $450 to $1,000 per month. 
There are an estimated 611 TOTAL users. 

COMPLETE COMPUTER SYSTEMS 
159 Gibralter Rd. 
Prudential Business Campus 
Horsham, PA 19044 
(215) 441-4200 
CREATE 
A turnkey DBMS, CREATE can be used on Data 
General minicomputers. It is designed for us­
ers of all levels of expertise; beginners are 
assisted with tutorials. Too, users' responses 
to English questions trigger the system to 
write code, which is then accessible via crts 
and printers. While this code can be tied into 
other code to become part of a turnkey sys­
tem, the user can also choose to establish 
databases, input routines, reports, word pro­
cessing routines, and other functions without 
interfering with the programmer-written 
code. 

Other features include the ability to 
integrate a new file with other CREATE func­
tions, various levels of data security, and 
multi-indexed sequential files. 

CREATE can be used with Data Gener­
ai's Nova 2/10, 3/12, 3/D, and Eclipse sys­
tems, with at least 32K bytes of memory. The 
license fee for CREATE is $18,000, and in­
cludes the cost of maintenance. First installed" 
in 1975, CREATE is now used at an estimated 
23 sites. 

COMPUTER CORPORATION OF AMERICA 
675 Massachusetts Ave. 
Cambridge, MA 02139 
(617) 491-7400 
MODEL 204 DATABASE MANAGE­
MENT SOFTWARE SYSTEM 
Utilizing a proprietary inverted file access 
method, MODEL 204 DBMS runs on large IBM 
systems and IBM-compatible machines. It 
provides users with all the facilities required 
to perform complete database functions: rapid 
multikey access, a high degree of data inde­
pendence, and others. It also features an En­
glish-like user language that includes a report 
generator and a text editor for on-line use. 
The user language is available for use in either 
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batch or on-line modes. 
MODEL 204 supports data indepen­

dence. The programmer does not need to 
know file structures, format, or location of 
stored data, and fields may be added, deleted, 
or modified witho'!t file reorganization. Up to 
999 users can simultaneously access up to 512 
files to the field level. 

MODEL 204 may be used with IBM'S 
360,370, 303X, and 4300 systems, as well as 
on compatible systems. With IBM machines, 
os, OS/VS, and DOS/vS are the required operat­
ing systems. At least 250K bytes of memory 
are required. MODEL 204 files may be ac­
cessed from the user language, as well as 
from COBOL, FORTRAN, pL! 1, and Assembler 
programs. 

The system's purchase price ranges 
from $60,000 to $170,000; leases cost be­
tween $2,640 and $6,970 a month; rentals 
cost between $2,316 and $6,558 per month. 
First installed in November 1969, MODEL 204 
is now used at an estimated 70 installations by 
some 4,000 individual users. 

COMSHARE, INC. 
3001 South State St. 
Ann Arbor, MI 48106 
(313) 994-4800 
QUESTOR 
Available as a timesharing service, QUESTOR 
is a relational DBMS. It provides the user with 
a system for data entry, data manipulation, 
reporting, and analysis. Data can be entered 
from either the user's terminal or from a file. 
Data record keeping is handled by an ADD 
command, an EDIT command, or a full com­
plement of other data management com­
mands. Analytical capabilities include 
graphs, histograms, regression, n-way analy­
sis of variance, cross tabulation, factor analy­
sis, cluster analysis, and basic statistics. 

Pricing is based on the amount of stor­
age used, the amount of cpu time required, 
and the amount of log-in time. The vendor 
was unable to give an estimate of the average 
monthly or yearly charges. There are an esti­
mated 100 users. 

CONDOR COMPUTER CORP. 
3989 Research Park Drive 
P.O. Box 8318 
Ann Arbor, MI 48107 
(313) 769-3988 
DATABASE MANAGER-l 
DBM-l is designed for use on Cromenco hard­
ware systems. It organizes and processes data 
while allowing management personnel to dis­
play information. 

Special programs can be written in 
FORTRAN, BASIC, COBOL, and other program­
ming languages; by doing so, the user 
achieves flexibility for providing information 
to managers at all levels. English-like com­
mands and keywords are used. DBM-l also 
in.cludes a text editor for word processing, 
programming, and other applications. 

DBM-l can be used on Cromenco's 
Systeml3 with at least 64K bytes of memory 
and running on the COOS operating system. A 
perpetual lease costs $10,000. First installed 
in April 1978, DBM-l now has an estimated 10 
users. 

CONSOLIDATED BUSINESS SYSTEMS 
P.O. Box 6183 
Elmwood Park Station 
Omaha, NB 68106 
(402) 393-0313 
DAl 
DAI is a general-purpose DBMS designed for 
use on smaller IBM OOS systems. It uses a 
schema/subschema approach to database con­
trol; the system records and files are defined 
by control cards stored in what is called a 
Source Statement Library. 

Programs run on DAI access the data­
base request data by way of CALL statements. 
In this way, application programs specify 
which database is to be used, which files are 
to be opened or closed, and which fields with­
in the records are to be "read, modified, or 
written. DAI supports both random and se­
quential file structures. 

The system has three optional utility 
programs, used in the transition to a database: 
the File/Index Formatting Utility, which 
opens indexes and random disk files; the File/ 
Index Load Utility, a high-speed load pro­
gram for random disk files; and the File Load 
Utility, a disk-to-tape copy routing used for 
backup and reloading. 

DAI can be used with IBM's 360,370, 
303X, and 4300 systems running the DOS, 
OOS/VS, DOS/vSE, and Dos-replacement oper­
ating systems; it can also be' used with IBM­
compatible hardware systems. Source lan­
guages are COBOL and Assembler. A mini­
mum of 18K bytes of memory is required. 
DAI was first installed in March 1977. Today 
it has an estimated 10 users. 

CONTROL DATA CORP. 
8100 34th Ave. South 
Minneapolis, MN 55440 
(612) 853-8100 
DMS-l70 
DMS-170 is designed for use on CDC'S Cyber 
170 computer system; it combines some pre­
viously available CDC software modules with 
new database management abilities, forming 
a relational DBMS. The system incorporates 
the CODASYL Database Task Group functions 
plus some unique extensions. Five access 
methods are supported: sequential, indexed 
sequential, direct, actual key, and relative. 

Under DMS-170, relationships among 
data sets are established according to the rela­
tional data module. In other words, records 
located in different files can be associated 
through implicit relationships, rather than 
through predefined hierarchical structures or 
embedded chains and pointers. 

Files can be accessed directly by pro­
grams written in COBOL, FORTRAN, ALGOL, 
Compass, and the Record Manager Sort/ 
Merge program. 

DMS-170 can, be used on the CDC 
Cyber 170 running on either the NOS 1 or NOSI 

BEl operating systems .. Users are charged for 
two utilities: the data description language, 
which permits descriptions to be specified for 
the schema of the entire database, and which 
has a license fee of $4, 120 and can be rented 
for a $120 initial fee and $100 a month there­
after; and the database control system, which 
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controls all access to the database, and which 
has a license fee of $25,730 and can be rented 
for an installation fee of $530 plus $630 per 
month. To date, there are an estimated 50 
installations of DMS-170. 

CRIINC • . 
2570 El Camino Real 
Mountain View, CA 94040 
(415) 941-4646 
CREATE/3000 
CREA TE/3000 is a relational DBMS that can be 
used on Hewlett-Packard's 3000 computer 
series. It provides automatic linking between 
data located in the file and its name and loca­
tion. Other features include an English-like 
query language, a message subsystem to pro­
vide system status and error diagnostics, and 
macro commands that operate on an entire file 
or set of files. 

Other features available include alter­
able key field values, a dynamically alterable 
index structure, and conditional data retrieval 
with expressions: 

CREATF13000 can be used on HP sys­
tems running the MPE III operating system, 
and has SPL as its source language. Library 
routines may be called from programs in co­
BOL, BASIC, FORTRAN, and SPL. At least 150K 
bytes of memory are required. 

The purchase price for CREATF130oo, 
which includes one year of maintenance and 
complete documentation, is $10,925. To 
date, there are an estimated 40 users; 

CULLINANE DATABASE SYSTEMS, INC. 
400 Blue Hill Drive 
Westwood, MA 02090 
(617) 329-7700 
IDMS 
IDMS is designed to be used on IBM hardware, 
and conforms to the CODASYL Database Task 
Group Language specifications. It is com­
prised of a schema data description language, 
a subschema data description language, a de­
vice/medial control language, a data manipu­
lation language, and the DBMS modules. It 
also includes a data dictionary system. 

Special features include path calls, 
multiple dictionary support, high-speed ter­
minal response time, reentrance, record jour­
naling, concurrent update prevention, and 
automatic recovery with warm start. That last 
feature allows, in the event of an individual 
program failure, unaffected programs to con­
tinue normal processing. 

IDMS has a teleprocessing monitor, 
IDMS-DC, that provides a data communica­
tions capability to be integrated with the 
DBMS. 

An optional shared database system 
allows applications programs running on 
more than one cpu to access and update a 
shared database. Data integrity is guaranteed; 
there is also a full recovery capability at each 
cpu for application program and machine fail-
ures. 

IDMS can be used on IBM'S 360, 370, 
303X, and 4300 systems running the os, DOS, 
VS(E) counterparts, and VM systems. Source 
language is Assembler. 

IDMS carries a license fee of $55,000. 
Options run from $10,000 for the DMS inter-
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face to $25,000 for the central version. Main­
tenance is free during the first year of use; 
after that, the annual fee is equalto 10% of the 
license fee. First installed in May 1973, IDMS 
is now installed at over 1,000 sites. 

DEDICATED SYSTEMS, INC. 
180 North MiclJigan Ave., Suite 2200 
Chicago, IL 60601 
(312) 372-4222 
DMS/1700 
DMS/ 1700 can be used on Burroughs systems, 
specifically the B 1700 series. It is compatible 
with all of Burroughs' software and program­
ming languages that the B 1700 supports. 
Features of the system include unlimited mul­
tiple-keyed files, self-reorganization, optimal 
data access speed, and compatibility with 
Burroughs utilities. 

DMS/1700 can be used on Burroughs' 
B 1710 and 1720 computer systems, running 
on the MCP operating system. Source lan­
guage can be any Burroughs-supplied com­
piler language. 

Purchase prices are as follows: $5,000 
for single sites, $25,000 for unlimited use. 
Documentation and three man-days of train­
ing are included at no extra cost. The first 
DMS/1700 ·system was installed in July 1975; 
the number of users is unavailable. 

DIGITAL EQUIPMENT CORP. 
146 Main St. 
Maynard, MA 01754 
(617) 897-5111 
DBMS-I0/20; DBMS-ll 
DBMS-I0/20 supports hierarchical data struc­
tures in simple tree format or in more complex 
network structures on DEcsystem-l0s and 
20s. It provides a high degree of data indepen­
dence from physical devices as well as from 
user application programs. Relationships are 
defined by chained pointers. 

The system's features include a data­
base control system that permits concurrent 
retrievals to the same data areas, a protected 
update option, privacy of data within the data­
base, and support utilities. 

DBMS-II is an implementation of the 
CODASYL database language specifications. It 
provides facilities for programs written in 
PDP-11 COBOL, FORTRAN, FORTRAN IV-PLUS, 
and other host languages that support a CALL 
statement. 

The system utilizes the concept of 
sets. Within a set, one record type functions 
as the owner, and one or more record types 
function as members. Within this context, 
hierarchical, network, partially inverted, in­
dexed, and bill of material databases can be 
defined. 

DBMS-1O/20 can be used in the TOPS-
10 and 20 systems environments; source lan­
guage is MACRO. A single use license costs 
$30,000. First installed in July 1973, DBMS-
10/20 now has an estimated 125 users. 

DBMS-II can be used on DEC'S PDP-II 
minicomputer series, under the Rsx-IIM and 
lAS operating systems. There is a minimum 
memory requirement of 256K bytes. The li­
cense fee is $16,500. The number of DBMS-II 
users is unavailable. 

ELS SYSTEMS ENGINEERING 
P.O. Box 12415 
East Cleveland, OH 44112 
(216) 481-1261 
PRODUCT 3 
PRODUCT 3 can be used on computer systems 
made by DEC, Perkin-Elmer, and Modular 
Computer Systems. A general-purpose 
DBMS, it provides several data management 
and file access methods specifically designed 
for both real-time and on-line systems. 

The system is comprised of three sub­
systems: KEY CHAIN , which provides all phys­
ical input/output and implements all access 
methods and basic functions; RECREATION, a 
series of utility routines used to create, recov­
er, maintain, and analyze the database; arid 
HLGPM, a general-purpose symbolic macro­
generator technique that aids in data descrip­
tion and programming. 

PRODUCT 3 can be used on DEC'S PDP-
11 series running on the Rsx-llD, RSTS/E, RT-
11, and DOS operating systems; Modular 
Computer's Modcomp IV running on the 
MAX IV operating system; and Perkin­
Elmer's 7/16,7/32, and 8/32 systems running 
on the oS-32-MT and oS-16-MT2 (special or­
der) operating systems. There is a minimum 
memory requirement of 6K words. 

A single system end user license is 
$1,900 for source locations; oem multiple 
licenses are $6,000 for source locations. 
PRODUCT 3 was first installed in November 
1972; todayft has an estimated 12 users. 

GENERAL ELECTRIC CO. 
Research & Development 
P.O. Box 9 
Schenectady, NY 12301 
(518) 385-8409 
MADMAN 
MADMAN is a multiaccess DBMS for DEC's PDP-
11 minicomputer series. It constructs, up­
dates, and accesses databases that contain not 
only data but also various relations existing· 
among the items of information. This can be 
carried out on-line, in real-time, and by many 
simultaneous users. MADMAN contains two 
languages: a data description and a data ma­
nipulation language. The first describes the 
format of the database and the access privi­
leges given to users; the second allows indi­
vidual application programs to update and 
access the database. 

Other features include concurrency 
control to accommodate multiple users, a 
rollback function, on-line dumping, and sys­
tem operation measurement facilities. 

MADMAN can be used on PDP-II minis 
running the Rsx-11D operating system and 
equipped with at least 22K bytes of memory. 
A perpetual license costs $20,000 for the first 
cpu, $10,000 each for the second and third 
cpus, and $7,500 for each subsequent cpu. 
The number of users is unavailable. 

GLOBAL PARAMETERS 
1505 Ocean Ave. 
Brooklyn, NY 11230 
(212) 252-5002 
GLOBAL 
GLOBAL is a DBMS for microcomputer systems 



It just makes sense. If you can successfully marry two strong ideas, the result will be one stronger 
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that are based on either the 8080 or Z80 mi­
croprocessors and that run on the CP/M operat­
ing system. It ~an be used for maintenance of 
lists, comp~rative analysis, and data file 
maintenance. 

GLOBAL has CBASIC as its source lan­
guage; it can be linked to programs in most 
languages commonly used on micro systems. 
Options include additional modules, such as 
inventory, order entry, graphics, and a report 
writer. 

Systems utilizing GLOBAL must have 
at least 40K bytes of memory. The DBMS is 
available for purchase at $295. The number of 
users is unavailable~ 

GRW SYSTEMS INC. 
1274 Geneva Drive 
Sunnyvale, CA 94086 
(408) 745-7720 
MARS (Multiple Access Retrieval System) 
MARS is a DBMS for experienced applications 
programmers who need to create files, de­
scribe fields, and write custom programs, all 
in a hurry. It is comprised of several standard 
subroutines that allow data manipulation 
functions without extensive programmirig. 
The subroutines allow a program to access 
several data sets simultaneously; this allows 
rapid cross-referencing of data. 

MARS is designed as the basis for turn­
key applications packages, such as general 
accounting, inventory, and sales projection. 

MARS can be used on the BTl 4000 and 
5000 series computers. Timesharing is also 
available. The purchase price, which includes 
one year of maintenance, is $5,000. There are 
now an estimated 30 MARS installations. 

HEWLETT-PACKARD CO. 
1501 Page Mill Rd. 
Palo Alto, CA 94304 
(415) 856-1501 
IMAGE 
IMAGE is a general-purpose DBMS that uses a 
network structure as its database organiza­
tion. The· system allows data to be related 
logically between data sites; this minimizes 
data redundancy and eases the job of informa­
tion retrieval. IMAGE can operate concurrently 
in both terminal and batch environments. 

The system is comprised of four com­
ponents: a database definition language, 
which describes data items, data sets, data set 
relationships, security and storage require­
ments; a databas~ management subsystem, 
which is actually a set of library routines that 
aids in accessing and maintaining data; data­
base utilities, which are used to create, main­
tain, and restructure the database, and to back 
up data; and a database inquiry facility, which 
allows nonprogrammers to locate, report, and 
update values within the database by using 
·English-like commands. 

IMAGFJ3000 can be used on HP's 250, 
300, and 3000 systems running on the MPE 
III, BASIC/250, and AMIGO/300 operating sys­
tems. Pricing is defined as part of the funda­
mental operating software and is included in 
the system's cost. It now has over 3,000 us-
ers. 

IMAGFJ 1000 is designed for use with 
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HP'S 1000 computer series. Its purchase price 
is $3,500 or $2,500, depending on features. 
IMAGFJ45 can be used on HP'S System 45 
computer systems and has a purchase price of 
$5,250. The number of users of IMAGFJlO00 
and 45 is unavailable. 

HONEYWELL INFORMATION SYSTEMS, 
INC. 
200 Smith St. 
Waltham, MA 02154 
(617) 895-3247 
I-D-S/I and II 
Integrated Data Store/I is an enhanced version 
of I-D-S, a DBMS developed by General Elec­
tric Co. for describing, creating, and manag­
ing a database. It uses a list structure to define 
master/detail relationships, chaining charac­
teristics of each field. 

It uses a set of English-like statements to 
describe, create, and process the database. 
Additionally, an I-D-S/COBOL language is sup­
plied by Honeywell for applications program 
development. This language includes a sec­
tion containing record and file descriptions, 
and record relationships. 

I-D-s/II supports an integrated data­
base environment with several sophisticated 
software modules. These include translators 
for defining the database and media environ­
ment and for defining and validating database 
subsets, run-time database control subrou­
tines, and others. Features include data inde­
pendence, variety of data structure, interac­
tive access, data security, and hardware inde­
pendence. 

I-D-s/I and II can be used with Hon­
eywell's Series 6000, and 60 Level 66 under 
the GCOS operating system. Version I comes 
bundled with hardware systems; version II 
has a monthly license fee of $400. There are 
an estimated 20 users of I-D-s/I and II. 

DM-IV (Data Management-IV) 
OM-IV is an on-line, integrated DBMS that 
allows direct data extraction and updating 
from databases with various file organiza­
tions and data structures. It is CODASYL-Ori­
ented and includes common data definition 
languages for describing schema and sub­
schema views of integrated and indexed data 
files. 

A OM system is made up of five func­
tional modules: the data manager, the transac­
tion processor, the query reporting processor, 
the procedural language processor, and a 
batch interface for COBOL-74. 

It can be used on Honeywell's Series 
60 Levels 66 and 68 computers running on the 
GCOS operating system. 

A complete system has a monthly li­
cense fee of $2,525. A migration system for 
users of the vendor's I-D-s/I DBMS costs $500 
per month. There are an estimated 400 users 
of OM-IV. 

IBM CORP. 
1133 Westchester Ave. 
White Plains, NY 10604 
(914) 696-1900 
IMS (Information Management System) 
IMS is IBM'S principal DBMS; it can be used on 

the company's 360 and 370 series systems 
running OS, DOS, OSIVS, and DOSIVS. It is 
available in several versions, permitting op­
eration in either real or virtual storage and in 
either batch or on-line environs . .IMS allows 
users to generate and access a database with 
automatic cross-referencing among data rec­
ords. 

IBM describes the system as an inter­
face between the user's application program 
and the operating system's data management 
facilities. The user employs utility programs 
to describe the data as seen by the system, and 
the logical data structure as seen by an appli­
cation. 

IMS is a host language system. Appli­
cation programs access data through Data 

. Language/l commands. 
IMSIVS operates under the OSIVS 1 and 

OSIVs2 operating systems. IMS-2, a similar 
package, operates under the OS/MFf or OS/MVT 
systems; with fixed pages, it can run under OS/ 
vsl or oSlVs2. Both offer on-line message 
processing and have an optional data commu­
nications feature. 

A full line of IMS utility programs is 
provided to describe the database structure, 
create and reorganize the database, recover 
and reconstruct data, specify security control, 
and analyze the system workload. 

Both IMS/VS and IMs-2 come in two 
basic configurations: database system only 
·and database system with data communica­
tions. The DB system handles input job 
streams by batch scheduling, while the DB/DC 
system schedules work based on input mes-
sages. 

IBM charges a monthly license fee of 
$646 for os and $950 for VS. There is a mini­
mum memory requirement of between 24K 
and 400K bytes, depending on the version 
used. There are an estimated 1,300 installa­
tions. 

GIS/2 (Generalized Information System) 
OIs/2 is designed to enable non-dp profession-· 
als to maintain and extract information from 
360 and 370 series databases. It does this by 
providing them with a high-level language 
that handles multifile data requests with ex­
tensive logic and computational require-
ments. , 

Data requests can be entered directly 
into the computer either on a batch basis or by 
way of remote terminals. In addition, OIs/2 
provides sets of routines that enable the cre­
ation, maintenance, and retrieval of data sets. 

The basic package has been designed 
for retrieval functions in batch mode. Eleven 
options provide for specific output reports, a 
file modification capability, arithmetic state­
ments, and more. 

Users of GIs/2 can describe new and 
existing files without extensive program­
ming; these file descriptions allow users to 
address the contents of files via symbolic 
names. 

GIs/2 can be used on IBM'S 360 and 
370 computer systems equipped with at least 
124K bytes of memory, three disk drives, and 
one tape unit, and running on either os or VS .. 

IBM charges a monthly license fee of 
$520 for the os version, and $907 for the vs 
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version. Options include the m)1 query sup­
port feature, which has a monthly license fee 
of $170, and an advanced query function for 
VS, which costs $238 per month. Other op­
tions range in cost from $22 to $595 per 
month. 

The number of users is unavailable. 

DL/I1DOS/VS 
Data Language I/DOSIVS is designed to assist 
users in implementing database processing 
applications. With it, users can describe data­
base structures, create databases, access and 
maintain data, reorganize databases, and re­
cover and reconstruct data. 

The system acts as an interface be­
tween application programs and database 
management services, independent of storage 
media programming considerations. The user 
describes the physical structure of the data­
base and then provides multiple descriptions 
of the logical data. Two general organizations 
are permitted: hierarchical sequential, for se­
quential or index-sequential; and hierarchical 
direct, for direct or index-direct. 

The system has several optional fea­
tures, including generation of a database log 
for recovery and buffering capabilities to re­
tain frequently requested data·records. 

DUlJooslVs is designed to allow easy 
upgrade to IBM'S IMSIVS. It can be used on 
IBM'S 370 line; such systems need at least 98K 
bytes of memory and must run on DOSIVS. The 
system carries a monthly license fee of $315. 
There are an estimated 800 DuI installations. 

SQL/DS 
The sQuData System is a new IBM product, a 
relational DBMS introduced in January 1981 
and slated for first installation in February 
1982. SQL (pronounced "sequel") stands for 
structured query language, although the prod­
uct is more than a query language. 

SQUDS can be used on IBM'S 370 series 
Mode~s 138, 145, 148, and 158, as well as on 
its 3031, 3033-S, 4311, 4341, or compatible 
machines supported by vsFl Advanced Func­
tions Release 3. 

To the user, data stored in the SQUDS 

database appears as if it is structured in two­
dimensional tables. The user does not need to 
specify how data is stored. Additionally, sQU 

DS has an extract function that allows it to 
copy data from a DuI database into its tabular 
form. 

One of the more impressive features 
of SQUDS is what IBM calls automatic naviga­
tion to the target data. This means that the 
user gains access to data by specifying what 

. data is required, not how to get it. Users don't 
need to know how data is physically repre­
sented; thus, nonprogrammers can use SQUDS 

without too much difficulty, and application 
programmers can concentrate on the essential 
logic and data requirements of their applica­
tions, rather than on the details of data repre­
sentation. 

SQUDS has been designed for use with 
intermediate systems using the OOSIVSE Sys­
tem Control Program. As such, it comple­
ments both DuI and CICS. 

A basic license for SQUDS will go for 
$300 per month; support for the program will 
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be priced at about $105 per month. 

INFO DATA SYSTEMS, INC. 
5205 Leesburg Pike 
Falls Church, VA 22041 
(800) 336-4939 
INQUIRE 
INQUIRE is a DBMS for users of large IBM sys­
tems.1t allows users in batch and teleprocess­
ing environments to create new databases and 
to. query and report from one or more. data­
bases without writing programs. 

Databases can be created indepen­
dently. As well, they can be logically related 
as queries are executed, without fixed or pre­
determined pointers. Multi-database process­
ing permits, searching and reporting on up to 
32 databases simultaneously. 

An optional text processing feature 
includes proximity searching, thesaurus 
browsing, and indexing control over single or 
multiple databases. 

INQUIRE can be used on IBM'S 360, 
370, and 303X series under the MVS, vs/l, 
MVT, and VM/cMsoperating systems. There is 
a memory requirement of at least 150K bytes. 

Infodata Systems charges $120,000 
for purchase of a full DBMS. Subsets are avail­
able starting at $70,000, and monthly plans 
are available. First installed in July 1969, 
INQUIRE is now installed at an estimated 175 
sites. 

INTEL CORP. 
Commercial Systems Division 
P.O. Box 9968 
12675 Research Blvd. 
Austin, TX 78766 
(512) 258-5171 
SYSTEM 2000/80 
A recent version of the old MRI System 2000 
DBMS, SYSTEM 2000/80 is a generalized DBMS 
known for its ability to run on varied hard­
ware systems. The first DBMS successfully 
installed on an IBM 4341, it supports operating 
systems on machines made by IBM, Sperry 
Univac, and CDC. 

It can be interfaced with Intel's data 
dictionary and data communications facility, 
and allows users to establish an interface with 
IBM'S CICS or SDA 's Intercomm telecommuni­
cations monitors through its communications 
interface. 

It can also be interfaced with four pro­
gramming languages-coBoL, FORTRAN, PU 
1, and Assembler-as well as with self-con­
tained languages. These include an on-line 
query/update facility (QUEST) and a report 
writer . 

Pricing for a license is as follows: for 
CDC'S 6000 and Cyber series, the fee is 
$70,000 for the database manager alone; for 
IBM systems running the OSIVS operating sys­
tem, the cost of the basic product is $60,000; 
for use with IBM systems using VM/CMS, the 
cost is also $60,000; for use with Univac 
hardware under os/1100, the cost is $70,000. 
IBM systems need at least 256K bytes of mem­
ory; CDC systems need at least 32K bytes; and 
Univac systems need at least 22K bytes. 

there are an estimated 70 users of 
SYSTEM 2000/80. 

INTERNATIONAL DATA BASE SYSTEMS, 
INC. 
2300 Walnut St. 
Suite 701 
Philadelphia, PA 19103 
(215) 568-2424 
SEED 
SEED is a fully integrated, transportable, co­
DASYL-COmpliant DBMS for hardware made by 
IBM, DEC, CDC, and others. In fact, it can run 
on almost any system that supports FORTRAN. 
SEED supports hierarchical and network struc­
tures, and provides both schema and subs­
chema views. 

Options include the HARVEST query 
language, the BlOOM report writer, the GAR­
DEN 'data manipulation language, and the 
SPROUT transaction processor. 

SEED'S ·license fee-depending on 
hardware configuration-ranges from 
$14,000 to $35,000. It can be used with DEC'S 
DEcsystem-l0 and 20 and POP-II minis run­
ning TOPS, RSX, and UNIX operating systems; 
on IBM's System 370, 303X, and 4300 run­
ning on OS, VS, CMS, VM and TSO; on CDC'S 
6000 and Cyber series running on Scope, 
NOS, KRONOS, MAX IV; and on Modular Com­
puter's Modcomp IV and Classic systems. 

SEED'S first installation goes back to 
February 1977. Today, it is installed at an 
estimated 70 sites. 

LOGICA, INC. 
341 Madison Ave. 
New York, NY 10017 
(212) 599-0828 
RAPPORT 
RAPPORT is a relational DBMS designed for use 
on any hardware system that supports FOR­
TRAN and direct-access disk input/output. It 
has been installed on over 30 different con­
figurations, including hardware systems from 
IBM, DEC, ICL, Univac, Honeywell, Data 
General, and Burroughs. 

RAPPORT'S features include an interac­
tive query language, complete backup and 
recovery capabilities, multiuser concurrency 
control, and data security. In addition, its 
relational structure enables users to design 
applications requiring complex, one-of-a­
kind queries. Data is produced in tabular 
form. 

RAPPORT was designed for war game 
simulation conducted by the British Ministry 
of Defense. Since then, it has been used for 
typical business applications; management of 
data relating to the exploration and produc­
tion of hydrocarbons is one example. 

A RAPPORT license fee runs from 
$12,000 to $44,000, depending on features. 
This includes one year of maintenance at no 
extra cost. 

A partial listing of the systems on 
which RAPPORT has been used includes DEC'S 
vAx-1I/780 and PDP-II, ICL'S 1900 and 
2900, IBM'S 370 series, Univac's 1100 series, 
and Data General's Nova and Eclipse ma­
chines. 

Introduced in the U.S. in 1979, RAP­
PORT is now installed at 80 sites. It has recent­
ly become available to DEC VAX users of the 
Innovative Analysis timesharing service. 
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VGR 4000, Honeywell's new and advanced 
Video graphic recorder, provides fast. crisp, 8Yz x II" 
hard copies on dry silver paper from most CRT's 
and other Video sources. 

White-an-black or black-an-white images 
are as simple as flipping a sWitch. With options, 
images can be produced having up to 16 shades 
of grey or even more. 

An innovative processing technique 
eliminates the need for large heated platens. This 
allows the recorder to run cool. consuming very 
little energy 

The VGR 4000 is the only recorder on the 
market available with a self-contained test-pattern 
generator providing a choice of formats for proper 
copy verification. 

Rugged, yet cleanly designed for easy 

operation, the compact VGR 4000 can be used on 
a desk top or rack-mounted, taking up only 7" of 
front panel space. 

Honeywell's VGR 4000 is the latest advance 
in video-input hard-copy reproduction systems, 
bUilt by the people with the most fiber-optic CRT 
recorder experience in the field. 

To get the whole story on the VGR 4000 and 
how it can meet your needs, call Durke 
Johnson at 303/773-4700. Or write Honeywell 
Test Instruments Division, Box 5227, 
Denver, Colorado 80217. 
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The Industry Leader 
Is Suddenly Quieter. 

The new Topaz Powercenter™ now features the famous Ultra-Isolator® , 
the most effective deterrent to power line noise ever developed_ 

Ultra-Isolation for Computer-Grade Grounding 
Noise-Free Power 

Power taken from a typical AC power line is' 
inherently noisy. Industrial equipment and 
machinery, switching transients, electrical 
storms, corona, the ignition systems of passing 
vehicles, radio and TV transmission .. '. all 
contribute to the noise content of commercial 
power. Although noise is insignificant in the 
average application, it may be a critical factor in 
a circuit which is used in precise measurement 
or control, digital data handling or processing, 
or communication of error-free information. 

And because power line noise accounts for 
nearly 900/0 of all disturbances that can cause 
power-related computer problems, the new Topaz 
Ultra-Isolated Powercenter is the ideal choice for 
providing the protection your equipment needs. 

Flexible Power Distribution 
Makes Sense 

Powercenter is a self-contai ned power 
distribution system that eliminates the expensive 
downtime and wiring costs associated with 
fixed-wire installations. Flexible cables enable 
you to reconfigure, relocate and install additional 
equipment at minimal costs. If you move your 
computer room, simply unplug your Powercenter 
and take it with you. 

TOPAZ 
IlPP DIVISION 

3857 RUFFIN ROAD 
SAN DIEGO. CA 92123 
PHONE (714) 292-1711 
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. Computers are also susceptible to noise . 
currents that occur in the power ground. To 
eliminate this problem, Topaz Powercenters 
feature Ultra-Ground™, an internal single-point 
grounding system. This system exceeds 
computer manufacturer's requirements for an 
insulated and isolated ground and prevents 
ground loop currents from reaching sensitive 
equipment. 

System Status at a Glance 

The unique Topaz Power Management Panel 
provides system status at a glance for easy 
detection and handling of potential power 
problems. The Alarm Status Indicator pinpoints 

. the cause of the problem. Other operational 
information is provided by a digital display, and 
push-button selection offers readouts of voltages 
and currents both in percentages and in absolute 
values. 

Contact Us Today 

Find out more about why we're so quiet. 
Contact us today about the new Ultra-Isolated 
Powercenter. Tear out this ad and mail it to us 
with your business card or call us. 



MATHEMATICA PRODUCTS GROUP, INC. 
P.o. Box 2392 
Princeton, NJ 08540 
(609) 799-2600 
RAMIS II 
RAMIS II is an information storage and retriev­
al system used with large IBM systems. It 
provides for the design and operation of infor­
mation systems in batch, on-line, and time­
sharing environments. It includes DB manage­
ment functions, an English-language report 
generator, a run executive that supervises the 
sequence of activities and makes decisions 
based on operating sequences, and a host lan­
guage interface for COBOL, FORTRAN, BAL, 
and pul. 

The system is made up of five inte­
grated systems. These handle the database, 
records management, report generation, pro­
grammer interface, and executive functions. 

RAMIS II may also be used with other 
DBMSs such as TOTAL and IMS where records 
can be passed along for record processing. 

RAMIS II can be used on IBM'S Model 
360, Model 40, and up,' and on its 370 series 
from Model 135 up; required operating sys­
tems are DOS, OS, and vs. With the optional 
TSO function (which incorporates features that 
give immediate error diagnostics and which 
simplifies operation of the system), HASP, 
VM/370, and CP/CMS are acceptable. 

The basic package, designed for use 
in batch mode, carries a $20,000 license fee; a 
36-month lease costs $840 per month. Inter­
active RAMIS has a $32,000 license fee and a 
$1,350 per month charge on a 36-month 
lease. Suhsystems can be licensed as well, 
costing between $2,000 and $10,000. They 
can also be taken on 36-month leases, for 
between $50 and $425 per month. 

Introduced in 1969, the system is now 
installed at an estimated 90 sites and has 500 
timesharing users. 

MICRO DATA BASE SYSTEMS, INC. 
P.o. Box 248 
Lafayette, IN 47902 
(317) 742-7388 
MDBS 
MOBS is a full network-oriented DBMS for mi­
crocomputers that are based on either the Z80 
or 8080 microprocessors and that run on the 
CP/M operating system. Features include hier­
archical and network data structures, fixed 
and variable length records, and mUltiple lev­
els of read/write protection. 

MOBS also contains a data definition 
language analyzer/editor which permits users 
to work interactively with the system to create 
database specifications. Data management 
routines perform finding, adding, and delet­
ing of records; fetching and storing of data 
items; and traversing the data structure. 

For 8-bit micros, a complete system 
costs $1,500; for 16-bit machines, $2,000. 
There are an estimated 700 users of MOBS. 

MICROSOFT 
10800 NE 8th, Suite 819 
Bellevue, W A 98004 
(206) 454-1315 
MICRO-SEED 

An implementation of the SEED DBMS, Micro­
SEED is a system for microcomputers that are 
based on either the 8080 or Z80 microproces­
sors. The system supports both hierarchical 
and network data structures, and provides 
both schema and subschema views. 

Micro-SEED is comprised of three 
parts: a data definition language processor, 
which checks and compiles a schema table; 
data manipulation language subroutines, 
which can be invoked from FORTRAN or As­
sembler language programs to retrieve and 
update a database; and the database initializa­
tion program, which prepares disks for the 
loading of the database. 

Micro-SEED has a purchase price of 
$1,500, which includes three months of 
maintenance at no extra cost. At least 48K 
bytes of memory are required, as is some sort 
of disk storage. 

The number of current users is un­
available. 

MINI-COMPUTER SYSTEMS, INC. 
399 Fairview Park Drive 
Elmsford, NY 10523 
(914) 592-8812 
FACTMATCHER 
Factmatcher is an information management 
system that can be used on Mini-Computer 
Systems' Micos 200 computer running on the 
MICOS operating system. It is a turnkey sys­
tem that incorporates DB management, infor­
mation retrieval, and text editing in a single, 
shared-logic system. 

Features include a simple query lan­
guage, a dictionary facility, a word process­
ing function, and a communications facility. 
The last feature permits text to be transferred, 
displayed, or printed at any local or remote 
Factmatcher workstation. 

Users need hardware systems with at 
least 64K to 256K bytes of memory; these 
systems must be equipped with disk or tape 
units, printers, and terminals. Source lan­
guage is Extensive BASIC. 

In a configuration that includes both 
hardware and software, the purchase price is 
between $90,000 and $320,000. The number 
of users is unavailable. 

MINNESOTA DATASYSTEMS, INC. 
750 North Arm Drive 
Mound, MN 55364 
(612) 472-3033 
MINDS 
MINDS is a DBMS for BTl 4000, 5000, and 8000 
computer systems. It generates fixed-field, 
fixed-record data files. Two input modes are 
used: a prompt mode, in which all input is 
preceded by a query, and a transaction mode, 
in which data in an expected order are separat­
ed by an arbitrary delimiter character. 

MINDS provides facilities for chang­
ing, adjusting, updating, and deleting infor­
mation, as well as for sorts that are specified 
by the user, and reports. 

There is a minimum memory require­
ment of 64K bytes. MINDS'S purchase price is 
between $3,000 and $5,000, and leases are 
available. First installed' in March 1977, 
MINDS is now used at an estimated seven sites. 

NATIONAL INFORMATION SYSTEMS, INC. 
20370 Town Center Lane, Suite 245 
Cupertino, CA 95014 
(408) 257-7700 
DPL (DATA PROCESSING LAN­
GUAGE) 
DPL is a DBMS for use with DEC's DEcsystem-
10 and 20. It features interactive data entry, 
information retrieval, report generation, up­
dating, sorting, and data validation. 

The system processes standard DEC 
files sequentially or by using one of its built­
in indexing methods. Files can contain multi­
ple record types, repeating fields, and fixed or 
variable length records. 

DPL is currently a major product on a 
timesharing service with over 100 users. Ver­
sions for use on systems made by IBM and 
Sperry Univac, and on DEC'S VAX series, are 
planned. Purchase price is $38,000; rental 
comes to $1,875 per month. Lease options, as 
well as education discounts, are available 
from the vendor. 

NATIONAL TECHNICAL INFORMATION 
SERVICE 
Computer Products Support Group 
5285 Port Royal Rd. 
Springfield, VA 22161 
(703) 487-4763 
MIDMS (MACHINE INDEPENDENT 
DATA MANAGEMENT SYSTEM) 
MIDMS is a generalized DBMS developed by the 
U. S. Defense Intelligence Agency for batch 
work. It is written almost completely in co­
BOL and can be classified as a formatted file 
system. This means it contains variable 
length records which contain fixed, periodic, 
and variable data sets. 

MIDMS allows users to structure a file, 
add data to the file, maintain data, retrieve 
data, and format data into a report. All func­
tions are addressed by way of an easy-to-use 
language. 

MIDMS can be used on IBM hardware 
systems from the 360 Model 50 up. It carries a 
sales agreement price of$540. The number of 
installations is unavailable. 

PRIME COMPUTER INC. 
40 Walnut St. 
Wellesley Hills, MA 02181 
(617) 237-6990 . 
DBMS 
An advanced implementation of CODASYL 
recommendations and specifications, DBMS 
can be used on all of Prime's computer sys­
tems. It is comprised of five functional mod­
ules: a data definition language translator, an 
on-line interactive database administrative 
cominand processor, a reentrant data manipu­
lation language command processor, COBOL 
and FORTRAN IV data definition language 
translators and preprocessors for translating 
data manipUlation languages into host lan­
guage constructs. 

Prime's DBMS users can describe, cre­
ate, manipulate, and maintain structured 
databases for many applications. Data struc­
tures can be singUlar, ordered, tree, hierarchi­
cal, network, or cyclical. 

DBMS has a purchase price of$34,000. 
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Maintenance is an additional $2,000 per year. 
In addition, four man-weeks of training are 
provided free of charge. There are now an 
estimated 150 users of Prime DBMS. 

RELATIONAL SOFTWARE, INC. 
3000 Sand Hill Rd. 
Menlo Park, CA 94025 
(415) 854-7350 
ORACLE RELATIONAL DBMS 
ORACLE is a relational DBMS for IBM, IBM­
compatible, and DEC computer systems. As 
the relational title implies, the user of ORACLE 
deals only with flat files-a two-dimensional 
view of the data. Users are not limited to 
predefined structures or access paths. The 
system's relative simplicity allows nonpro­
grammers to develop ad hoc requests. 

ORACLE has been written in the "c" 
programming language. It contains full data 
security and complete recovery and backout 
facilities. Other features include an integrated 
data dictionary, an interactive applications 
facility, and an interactive dialog, by which 
applications are defined. 
. Applications include automatic gen­
eration of correspondence interleaved with 
data, printed forms, and summary reports. 

ORACLE can be used on IBM 370 and 
compatible computer systems as well as on 
DEC'S PDP minis running the RSX, lAS, UNIX, 
and DEC VMS operating systems. 

For IBM and compatible systems, ORA­
CLE has a purchase price of $96,000 and a 
lease price of $4,000 per month. For DEC 
minis, the purchase price is $48,000 and the 

. lease price is $2,000 per month. There are an 
estimated 25 users of ORACLE. 

RELATIONAL TECHNOLOGY 
2855 Telegraph Ave., Suite 515 
Berkeley, CA 94705 
(415) 845-1700 
INGRES (INTERACTIVE GRAPIDCS 
RETRIEVAL SYSTEM) 
INGRES is a relational DBMS that began as a 
prototype at the University of California in 
Berkeley back in 1974. In a commercial ver­
sion, it was first installed in beta test sites in 
December 1980, and in a customer site in 
March 1981. Now, its vendor will support the 
system for use on DEC'S VAX computer sys­
tems running on the VMS operating system. 

Users of INGRES access the database 
by placing query statements directly in appli­
cation programs. There is no need to memo­
rize subroutines. Application programs can 
be written in'FORTRAN and Pascal; the vendor 
expects to add this capability in COBOL, BA­
SIC, and prJl by the end of 1981. Other fea­
tures now in the works include a report writer, 
graphics, statistics, and various interfaces. 

INGRES carries a $30,000 license fee. 
'There is an annual renewal fee of $3,000, 
which includes the cost of updated documen­
tation. INGRES has been installed at· an esti­
mated 15 sites. 

RLG CORP. 
1760 Reston Ave. 
Reston, V A 22090 
(703) 471-6860 
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UNIBASE 
UNIBASE has been designed to be used with 
DEC's POP-II minis running on the uNlxoper­
ating system. It is a multiuser, fully inverted 
DBMS comprised of three subsystems: a query 
language/report generator, a file management 
system, and a support utility package. 

UNIBASE users can create, organize, 
maintain, and analyze large databases. 

The system uses a query language 
called UNIBASIC, which is a superset of BASIC. 
This permits database search, update, and 
report generation, and can be used in both 
batch and on-line modes. 

The file management system contains 
a host language interface, providing access to 
the database from programs in the "C" lan­
guage and in UNIBASIC. 

A perpetual license costs $25,000 for 
a single copy. A one-year lease, again for a 
single copy, costs $1,000 a month. Discounts 
on mUltiple copies are available. For the first 
year of a perpetual license, and for the dura­
tion of the lease, maintenance is free. The 
number of users in unavailable. 

SCIENCE MANAGEMENT CORP. 
1011 Route 22, P.O. Box 6800 
Bridgewater, NJ 08807 
(201) 685-9000 
IDOL 
IDOL is an on-line applications-oriented DBMS 
and documentation control system for mini­
computers. First developed for use on Basic 
Four minis, it has since been expanded for use 
on systems from five other vendors. 

An established hierarchy offunctions, 
through which all processing is controlled, is 
provided by each set of functions having its 
own selector screen and subselector consist­
ing of processing steps. 

Once the required functions are de­
fined, documentation, including report direc­
tories, document narratives, file layouts, and 
data entry dictionaries, can be produced. 

IDOL can be used with MAl-Basic Four 
systems running on the BB III operating sys­
tems; on IBM'S System/l running on the RPS 
operating system;.on REXON systems running 
on the RECAP operating system; on Pertec's 
Model pcc 2000 system running on the MTX 
operating system; on the ONYX Model C8002 
running on the UNIX operating system; and on 
Mercator's MBS 3000/4000 systems· running 
on the 4.0.4 operating system. 

IDOL carries a license fee of$4,000 for 
the first package (either the DBMS or the busi­
ness BASIC interpreter) and $1,000 for each 
package thereafter. The system was first in­
stalled in July 1977; it is now handled by 
some 200 dealers and has been installed at 
over 600 sites.' 

SCIENTIFIC INFORMATION RETRIEVAL, 
INC. 
P.O. Box 1404 
Evanston, IL 60204 
(312) 475-2314 
SIR (SCIENTIFIC INFORMATION RE­
TRIEVAL) 
SIR is an integrated DBMS for large IBM and 
CDC computer systems. It supports hierarchi-

cal and network file structures. SIR can estab­
lish an interface directly with statistical pro­
grams, and then can process data and provide 
,statistical analysis on the information. 

Features include data compression, 
multiple record types, a data definition lan­
guage, and data editing. The system also pro­
vides data security at the item and record 
levels. 

SIR can be used with IBM'S 360 and 
370 computers equipped with at least 400K 
bytes of memory and running on the OS or VS 
operating systems. It can also be used with 
CDC'S 6000 and Cyber series computers with 
at least 50K octal words of memory and run­
ning on all CDC operating systems. SIR is also 
available from several timesharing services. 

On lease, SIR costs $5,000 a year. 
First installed in January 1977, SIR now has an 
estimated 60 users. 

SHIPPING RESEARCH SERVICES, INC. 
333 Clay St., Suite 2600 
Houston, TX 77002 
(713) 751-2675 
SIBAS 
A general-purpose, distributive DBMS, SIBAS 
can be used on computers from IBM, Sperry 
Univac, DEC, and CDC. It offers complete 
separation between data description and data 
manipulation languages, as well as several 
access paths to records. 

Application programs may be written 
in FORTRAN, COBOL, ALGOL, SIMULA, PUl, 
and Assembler. Application areas include 
government administration, research, bank-
ing, and health services. ' 

Features of the system include a re­
structuring facility that allows database redef­
inition and the ability to reflect the data struc­
ture as it generally appears to the user. 

SIBAS can be used on IBM'S 360 and 
370 series running on the os/vs operating sys­
tem; on Univac's 1100 running on the EXEC 8 
operating system; on DEC'S DEcsystem-lO 
running on MONITOR; and on CDC's Cyber 70 
running on the NOS or NOS/BE operating sys­
tems. Minimum memory requirements are 
128K bytes for IBM computers, 23K bytes for 
Univac, 23K bytes for DEC, and 28K bytes for 
CDC computers. 

SIBAS can be purchased for $40,000. 
A six-month lease is available for $1,300 per 
month. First installed in 1974, SIBAS now has 
an estimated 40 users. 

SOFTWARE AG OF NORTH AMERICA, INC. 
11800 Sunrise Valley Drive 
Reston , VA 22091 ' 
(703) 860-5050 
ADABAS (ADAPTABLE DATA BASE 
SYSTEM) 
ADABAS is a popular DBMS with several utility 
programs used under IBM operating systems. 
ADABAS-M runs on DEC computer systems. 

ADABAS operates as a host language 
system; an English-like query language, ADA­
SCRIPT, is supplied, as is a report generator, 
called ADACOM. The system includes inter­
face modules for other products, such as 
Com-plete (a teleprocessing system), Inter­
comm, CICS, TSO, and Task/Master. 
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Features include a data compression 
algorithm, separation of physical data storage 
from the representation of logical relation­
ships,generation of high-level interface rou­
tines for application programs, an integrated 
data dictionary system, and full restart/recov­
ery capacity. 

ADABAS can be used with IBM'S 360, 
370, 303X, and 4300 systems running DOS, 
OS, MVS, and VM operating systems, as well 
as on all IBM-compatible computer systems. 
Its purchase price begins at $99,000. ADA­
BAS-M can be used on DEC's PDP-11134-70 and 
VAX. computer systems; its purchase price is 
$40,000. 

First installed in July 1972, ADABAS 
now has an estimated 850 installations. ADA­
BAS-M now has an estimated 25 users. 

SOFTWARE HOUSE 
1105 Massachusetts Ave. 
Cambridge, MA 02138 
(617) 661-9440 
SYSTEM 1022 
A general-purpose DBMS for the DEcsystem-
10 and 20 computers, System 1022 operates 
60th as a self-contained package and in the 
host language environment with COBOL, FOR­
TRAN., or Macro interfaces. 

Features. include a multiple inverted 
file structure that permits the user to designate 
inversion on key fields. By linking data sets 
together across common inverted keys, hier­
archies and network structures are supported. 

As a self-contained system, System 
1022 must be used on computer systems with 

. at least 15K bytes of memory. The system's 
purchase price is between $17,000 and 
$54,000, depending on'the hardware used. 
Rental, lease, ·and discount rates are available 
as well. System 1022 is also available from 
several timesharing services, including Tym­
share, ADP, and CompuServe. Including ti­
mesharing customers, there are now an esti­
mated 500 users of System 1022. 

SOFTWARE CLEARING HOUSE 
6188 Cleve Warsaw 
Cleveland, OH 45238 
(513) 451-6742 
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SYSTEMIC 
SystemiC is designed for use on computer 
systems made by NCR and Criterion. It sup­
ports both the 1978 CODASYL Journal of De­
velopment standards and the 1980 ANSI revi­
sion of those standards. 

The system runs in a multithread, 
reentrant mode. Two levels of record-level 
lockout, read-only and read-for-update, are 
provided. The system's compilative nature 
aids in debugging by handling all error check-, 
ing, address resolution at compile time. 

Options include INFORM, an interac­
tive inquiry tool, and INPUT, a utility for pro­
grammer-oriented databases. 

SystemiC can be' purchased for 
$19,000. A 12-month lease goes for $795 per 
month.· The system's two options, INFORM 
and INPUT, cost $5,000 and $3,000, respec­
tively. 

First installed in December 1978, 
SystemiC has an estimated 14 users. 

SPERRY UNIVAC DIVISION 
Sperry Corp. 
P.O. Box 500 
Blue Bell, PA 19424 
(215) 542-5081 
DMS (DATA MANAGEMENT SYSTEM) 
DMS can be used on Sperry Univac's 1100 and 
90 computer systems~ The DBMS is comprised 
of a data definition language, a data manipu:. 
lation language, data management routines, 
and a data management language. 

DMS aims to provide data, program, 
and device independence, to reduce redun­
dant data, to provide equal ease of data using 
any of several.search keys, and to provide the 
ability to select from and use any of several 
access techniques. to the database. 

The database structure is defined by 
schema, which are created using the descrip­
tion language. After the database is designed, 
the data administrator, commits the design 
into the data description language. The source 
images are then processed by the schema pro­
cessor. Subschemas are produced similarly 
by using the subschema processor. 

With DMS/llOO, programmers may 
freely intermix COBOL, FORTRAN, and pu1 

data manipulation languages with the respec­
tive source language statements. 

DMs/1000 can be used on Univac's 
1100 computer running on the 1100 OS oper­
ating system. There is a monthly lease fee of 
$750. There are now an estimated 500 users 
qf DMS/ 1100. 

DMS/90 can be used with Univac's 
Series 90computers with between 131K and 
262K bytes of memory and running on the os/ 
3 orvs/9 operating systems. It is supplied to 
Series 90 users without charge. There are an 
estimated 50 users of DMS/90. . 

TEXAS INSTRUMENTS 
Digital Systems Division 
P.O. Box 2909 
Austin, TX 78769 
(512) 250-7867 
DBMS-990 
DBMS-990 can be used on TI'S Ds990 comput­
er systems. It supports comm~rcial database 
applications and acts as a tool for organizing 
and centralizing data files. 

DBMS-990 utilizes the document con­
cept to allow data access in a format that is 
commonly associated with business docu­
ments. Thus, the user can concentrate on data 
access requirements instead of on physical 
access requirements. 

The database is thought of as a collec­
tion of business documents, such as invoices. 
Each document is then seen as a logical record 
divided into lines, groups, and fields. 

Under TI'S DXIO operating system, 
DBMS-990 can be used with TI Pascal, COBOL, 
or FORTRAN applications. Under TI'S DNOS 
operating system, it can be accessed by appli­
cations in CO~OL and Pascal. 

DBMS-990 can be used. on TI Ds990 
models with more than 10 megabytes of disk 
storage. A minimum of 192K bytes of mem­
ory is required for DXIO execution; a mini­
mUm of 256K bytes is required for DNOS 
execution. 

The system has a license fee of be­
tween $2,650 and $3,350, depending on 
hardware and system features. The number of 
users is unavailable. 

THE AUTOMATED QUILL, INC. 
3501 S. Corona St., Suite 5 
Englewood, CO 80110 
(303) 761-2722 
SUPERSETUP 
Supersetup is a DBMS for users of Data Gener-
al computer systems; It has been designed for 
users without a great deal of dp experience. 
Both single and multiple databases may. be z 
created, and data is maintained through inter- ~ 
active maintenance routines. These are capa- 0 

ble of altering the allowed field within the ~ 
database. In addition, security techniques can ~ 
limit access to the database. .:J 

Supersetup can be used on DG'S Nova fu 
and Eclipse computers running on the RDOS ci 
and AOS operating systems. Nova systems ~ 
must have at least 64K bytes of memory, and in 
Eclipse systems need at least 256K bytes. z o 

' The system has a license fee of 0 

$2,500. First installed in January 1978, .it ~ 
now has an estimated 25 users. 0 



· rammer Productivity. 
You can improve it by getting better organization 
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DOCU·MATE®filing systems for all D.P. Documents 
This specialized line of filing devices and equipment 
makes it possible to build sensible systems for the physi, 
cal management of data processing documentation at 
work stations, group libraries and central libraries. It 
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Using external sources may provide 
a simple, cost-effective answer for new systems 
development. 

THE HIDDEN COSTS 
OF IN·HOUSE 
DEVELOPMENT 
by Barry A. Whitesides 
"We're going to do it in-house." 

Translation: "I can do it cheaper my­
self." Sometimes that's true, but more often 
it only appears to be true. The hidden costs of 
every internal operation are left out of the 
computation. 

When confronted with a $20,000 esti­
mate for a 450-hour task, a manager may 
think, "I can get a pretty good programmer 
for a whole year for $25,000." And after he 
finishes this project, he can work on another 
and be miles ahead. Maybe so. Maybe not. 

If you have a small shop, you will 
most likely tum to a professional recruiter. 
Larger companies will have personnel depart­
ments that will write and place newspaper ads 
and conduct screening interviews. But wheth­
er the money is spent in salaries, ads, reloca­
tion expenses, or commissions-you pay it. 

To recruit a senior programmer at the 
$25,000 level, you can expect to pay 25% of 
the first year's salary (in this case, $6,250). 
And if you are recruiting a real talent, you can 
expect to replace him in a year or two because 
there is a shortage of computer expertise. Not 
only is there arecuitment expense, but it is a 
recurring expense. 

You will also have to pay social secu­
rity, medical and disability, pensions, educa­
tion reimbursement, Christmas bonuses, va­
cation, holidays,· and sick leave. The costs 
vary from company to company, but they 
account for a significant percentage of total 
compensation. Benefits may exceed 30% to 
40% of base salary. 
For our subject, at $25,000: 

Monthly Benefits (estimate) 
Social security 

(employer's contribution) $250+ 
Medical/disability (employee) 35 

(dependent coverage) 85 
Vacation (two weeks) 80 
Pension (10% of gross used) 200 
Education (reimbursement budget) ·50 

$700 or 34% 
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Dental, sabbatical, and employee thrift plans, 
the employee's age and pension plan benefits 
design, bonus, and profit sharing can have 
additional impact. 

An employee must have a. desk or 
office space. Current commercial rental runs 
around $1 per square foot per month (factor­
ing the costs of common facilities, taxes, 
custodial, and furnishing expenses are addi­
tional). Parking facilities or passes are fre­
quently additional expenses as well. 

100 sq. ft. at $l/sq. ft. NNN lease 
taxes, insurance, custodial, main-

$100 

30 tenance, and repair 
Parking N/A 

$130 a month 

Expansion of the programming staff 
is frequently accompanied by changes in 
hardware or configuration: conversion, new 
application, company growth, and the imple­
mentation of on-line. systems demands both 
software and hardware resources. The new 
programmer is therefore usually familiar 
with the system you had or the system you 
will have-rarely both. He will require hard­
ware. education, application education (what 
your company does), software education 
(how to use the new database), and he will 
have to learn your methodology (or unlearn 
his old one). One month is probably a mini­
mum estimate of the requirement. 

There will probably be course fees 
from the manufacturer, and your time and 
other staff members' time will be involved. 
There may be some productivity that first 
month, but if they are enrolled in off-site 
education, there may be no productivity. 
Course fees (estimated in lieu of internal edu­
cation estimates): $1,500. 

The dp manager ~suaily assumes that 
the risks of selecting a software house and 
selecting an employee are about the same. It 
isn't necessarily so. 

Even after the most careful screening, 
an employee unqualified or inappropriate for 
a position is sometimes hired. Because of the 
long learning curve, it may be 60 to 90 days 

before the manager is even aware he has a 
problem. If an outside firm can't do the job, 
payments can be withheld, and past payments 
recovered. If an employee can't do the job, 
you just write the investment off, start over 
again, and pay for unemployment claims. 

The risk factors are compounded with 
communication errors, lack of documentation 
standards, and system scheduling. If the em­
ployee works second shift for testing, or is . 
developing applications unfamiliar to his su­
pervisor, detection of problems can be a long 
time coming. 

All . of these costs are borne by the 
employer. Assuming conservatively that one 
in 10 employees doesn't work out, and it 
takes 90 days to detect, a month to try to 
correct, and another month to find a replace­
ment (if you can recover the agency commis­
sion), we can infer an arbitrary 5% of gross 
compensation as a budget expense for the 
"risk" of the wrong man. 

There are real cost savings in using an 
outside vendor. These are usually not consid­
ered in the decision of internal versus external 
development. 

A software house can devote more 
than one programmer to a project; a single 
employee can only devote himself. A consul­
tant/vendor gets paid at completion, and has 
an extra incentive to finish and move on. A 
software house may have utilities or a "skele­
ton system" which enhance programmer pro­
ductivity. A software house may have com­
puters available strictly for systems develop­
ment and testing. Since you are implementing _ 
a new application for a reason (cost savings, ~ 
better control, etc.), there is a real dollar ~ 
value to an earlier implementation. If there is en 
a projected annual savings of $24,000, then ~ 
implementing the solution 60 days earlier is ~ 
worth $40,000. <t: 

The estimate you received from the 5J 
software house was expressed in hours and 6 
dollars. Most people believe that the hours ~ 
will hold constant whether the programmer is g: 
internal or external. It depends. Software ~ 
companies direct the use of their own comput - . ;l 
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ers, internal documentation standards, con­
ventions,and utilities to their own profitabil-

I ity. In two words: employee productivity. 
Test time and programming become produc­
tion priorities because they generate revenue. 
Doing it well, doing it right, and finishing it 
completely are necessary to get new business 
and to move on to new income. The internal 
programmer has to buck the production 
schedule. He "only" has another job to do 
after this one, and therefore no incentive to 
work efficiently to get to it. Rarely is day­
shift, on-line resource available for new ap­
plications development. 

The internal programming staff is 
generally perceived as an "open resource" to 
the company. Each department head com­
petes for his "share" of the resource, and the 
integration of these competing priorities' is 
acrimonious at best. A cost can be established 
(in total) and weighed. The result is a quanti­
fiable priority structure. 

Simultaneously, dp is perceived as a 
cost center but not a profit center. While users 
are competing for a limited resource, man­
agement may work at cross-purposes, trying 
to restrict the dp budget.. This makes itdiffi­
cult to keep salaries on a par with the market­
place (thereby accelerating turnover), keep­
ing staff size down (thereby extending devel­
opment lead times), and putting the dp man­
ager under pressure from both sides. By using 
external development, the dp manager be­
comes an internal consultant assisting the 
department heads.in defining problems. He 
screens the software developers and manages 
the installation. Costs of development, now 
quantifiable, can be passed on to the depart­
ments. Data processing can easily account for 
the production activity, and is now in a posi­
tion to measure production efficiency as a 
profit center. 

Since the system is developed exter­
nally, the software house is responsible for 
cross-training support personnel. This rep­
resents a cost avoidance to the customer 
which would otherwise be paid in wages to 
other staff members. 

The use of external sources for system 
development may provide an extremely cost­
effective, simple answer for new ,systems 
development. The startup or hire costs fora 
new employee give a heavy front-end load to 
the cost of hiring a new programmer for a 
single application. 

Additionally, the case of external de­
velopers' can bring in a variety of resources 
and experience levels to address each system 
individually.· When a new employee is hired, 
he may be an expert on the first system, and a 
rookie on the next. The software house brings 
a variety of skills to bear on each problem, ' 
and produces. significant advantages in man­
agement control. ~ 

Barry A. Whitesides, a graduate of 
Stanford Univ., began his dp career as 
a system engineer for IBM. He has 
worked in various technical 'and repre­
sentative capacities, and is now with 
Data Processing Services, Inc" a soft­
ware consulting firm in Orange, Calif. 

accounting capabilities to match 
your needs .•. If you are a user of IBM 43XX, 3031, 158 or 148, KOMAND/ 
BASIC will handle SMF and provide chargeback to DP users. It provides 
utilization and costing information with over 30 pre-formatted reports 
available, plus a flexible report writer and statistical inquiry system.' o it grows with you ... You can migrate to the larger, more detailed job 
accounting capabilities of the full KOMAND system as your center grows. 
In its 12-year history, PACE has established an unequaled reputation for 

installation, maintenance and documentation. Look into its new KOMAND/ 
BASIC for today ... and tomorrow! 

PA~E Applied Technology; Inc. 
Telephone (703)369.3200 TWX 710 833-0852 
7900 Sudley Road, Manassas. VA 22110 

. Your.wish ~ 
, IS our . 
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THE TOP 100 
EDP COMPANIES REPORT. 
A REPORT THAT 
PICKS UP 
WHERE THE 
ARTICLE LEFT OFF. 
Now all the exhaustive research behind 
DATAMATION magazine'S annual feature on 
the 100 largest EDP companies is available in 
a unique, fact-filled report, The TOP 100 

·EDP Companies. With over 250 pages of 
highly detailed, comparative information and 
analysis (including 150 charts and graphs) of 
the 100 largest companies in the dynamic and 
highly competitive EDP industry, this report 
is required reading for industry analysts,EDP 
marketing executives, financial planners, mar­
ket researchers, consultants, computer buyers, 
government planners and others. This report 
is the 'definitive reference document on the 
EDP industry, and is available for a limited' 
time at only $395 per copy. To order, call 
toll- free 800-223-0743. ' 
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Want a Shared Systetn 
thatcancotnnlunicate 

withyourcolnputer. 
today and tomorrovv? 

No Problelll. 

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

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

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

Data 
Communications 
Options. for the. 

Lamer No Problem 
Shared System 

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

enabling the manipulation of 
data using standard word 
processing functions. 

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

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



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

The' power of sharing 
The heart of the Shared 

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

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

The Shared System has 
remarkable record-keeping 
facilities. You can store over· 
30,000 pages. Time is saved by 
reducing and often eliminating 
frequent mediq 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 jobs by 
working together. 

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

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

Service and Support 
are No Problem 

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

The Shared System 
Demonstration . 

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

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

©1981 Lanier Business Products, Inc. 

Lanier today, . r----------l 
No Problem tomorrow Yes, I want to see the Lanier No 

If you're considering a word 
processing system, consider 
this: The No Problem Shared 
System is the only system 
your company may ever need. 

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

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

Problem Shared System in action. 

Name 

Title 

Phone 

Best Time to Call 

Firm Name 

Address 

County 

City 

State Zip 

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

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

L __ Sept. '~atamation~1~11 __ -1 

L4IIIIER 
Lanier today. No ~roblem tomorrow. 
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Despite claims to the contrary, no accurate method exists 
to predict time and manpower 

needed to develop a software system. 

MAKING SOFTWARE 
DEVELOPMENT 

ESTIMATES "GOOD" 

o 
a: « o o 
~ 

by Andrew B. Ferrentino 
A software system was estimated to require 
30,000 lines of source code and an I8-month 
development period. Six weeks before the 
scheduled delivery date, it was reported to be 
progressing according to plan. Two weeks 
before the scheduled delivery, project man­
agement reported that the estimated size of 
the system had been revised to over 100,000 
lines of code. Delivery would be delayed at 
least one year. Sound familiar? 

There are many reasons for such a 
disaster. One reason, possibly characteristic 
of most such projects, is the manner of inter­
pretation and use of estimation by the project 
management. The problem begins with the 
failure to recognize the difference between 
estimation parameters, such as system size 
(measured in lines of source code), and the 
product of the development process, namely 
the system itself. When this distinction is lost, 
development progress is measured in terms of 
lines of code generated rather than the more 
concrete notion of functions fully implement­
ed. Project progress, then, is measured as: 

La 
LE x 100% 

where La is lines of source code generated to 
date and LE is total lines of source code orig­
inally estimated. 

Applying this progress measure in the 
context of the horror story cited above, the 
following analysis might plausibly explain 
what happened. Six weeks before scheduled 
delivery, the number of lines of source code 
was 29,000, thus . 

La x 100% = 29,000 = 97% 
LE 30,000 

~ Project management may then have 
~ concluded that they were right on schedule 
z even though many of the programmers on the 
>- . 
o project knew that, based on real progress, the 
in end was nowhere in sight. The real progress is 
~ measured on the basis of the implemented, 
~ tested and documented functions, irrespec­
G tive of the original estimate of system size. 

FIG. 1 

THE EFFECT OF SCALE 

MAN-YEARS 
1000 

500 UNCERTAINTY DUE TO SCALE 

If we could accurately predict the size 
of the system at the start of the project, lines 
of code generated would be an accurate mea­
sure of project progress. However: 

1. Accurate estimation is not attain­
able in the current state of software engineer­
ing. 

2. Some of the management pitfalls 
ensue from assuming that accurate estimation 
is possible. 

3. There is a management approach 
to software development that can increase our 

success rate. 
In essence, estimation is an educated 

guess at the time and manpower needed to 
develop a system. Although this guess can be 
quantified through analysis or statistics, it is 
still a guess. Despite claims to the contrary, 
there is no method to accurately predict the 
time and manpower needed to develop a soft­
ware system. The parameters we use to com­
pute our estimates, e.g., system scale, error 
removal, programmer productivity, and re­
quirements stability vary enormously. 
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PRINT 
BARCODE 
111.111 Ilill;III ••• II.fl·1 1 •• 11 III •• · .. 
~·", ••••• ,.·jj.· ••.• ·(2).ijjS .• ·9 •••• 4:i?:?".'.·.' .. ·.· .. :i 

economically! 
Save on printer 
costs. Th e cost 
effective M-Series 
matrix printers 
produce sharp bar 
code data and 
regular text for in­
creased productivity 
of label printing and 
data collection 
applications. 

AND OCR 
fOCR±A' 
f [)~g~.,..,) 
Q.··9~.~.· ........•... .... ? 

O.1iZ~ .8901 •• ··2.<'i3 
, ,': .~,:,.;;,\:,(:;;.;::;.\:>::;<,:.:::, ; ..... ;.:;;~ .. ,... ,,< .. : .. '::,.::' 

Plus, the M-Series 
prints clean and 
concise OCR-A.and 
OCR-8 for accurate 
scanning. 

Now, get more 
versatile perfor­
mance and save 
moneyin the 
process. 
MANNESMANN 
TALLY 8301 S.180th St. 
Kent, WA 98031 (206) 251-5524 
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Cost of error removal can vary widely, from as 
little as 5% to 10% to as much as 50% to 60% 

of total development cost. 

FIG. 2 

DEVELOPMENT RESOURCE UNCERTAINTY 
TOTAL MAN-MONTHS VS. DSLOC 

TOTAL MAN-MONTHS 
OOK 

EFFECTS 
OF 
SCALE 

LEAST SOUARES BEST FIT 
Y = .005744 (Xt .975873) 
R = .853915 

As the size of a system in­
creases, the resources re­
quired to develop the sys­
tem do not increase linear­

ly. Rather, they may increase exponentially; 
as shown in Fig. 1. The more people required 
to do the job, the greater the required interac­
tion. The number of possible interactions in-. 
creases in a squared relation with the number 
of people, i. e., with N people, there are (N2 -
N)/2 possible interactions. To manage these 
interactions, personnel must be·increased. 

If it were possible to eliminate the 
added interactions, the number of people re­
quired might increase only linearly with sys­
tem size. The use of good design principles, 
such as decomposition, can result in designs 
where small task groups can independently 
develop parts of the system. The design of the 
system, then, and the degree to which the 
organization can be structured to mirror the 
design decomposition, can result in substan­
tial resource savings. The cross-hatched area 
of Fig. 1, represents the variability associated 
with system scale. 

The cost of error removal can vary 
widely. Error removal costs can be as little as 
5% to 10% or as much as 50% to 60% of the 
total development cost. One factor determin-

'Data taken from RADC/ISIS 003-78-04 

ing the cost of error removal is the degree to 
which system testing is used. If system testing 
is the sole means of error removal the cost will 
be high, as most errors are introduced early in 
the development process and the cost of re­
moving an error increases the longer it re­
mains undetected. 

The most difficult aspect is individual 
programmer variability. Many controlled ex­
periments have tried to gauge this variable, 
and' although the quantitative results differ, 
they are all consistent in demonstrating great 
variation from one individual to another. Be­
low are typical ranges of variation from a 
representative sampling of programmers 
working on identical problems: 

CODING TIME 25:1 
ERROR REMOVAL TIME 26: 1 
Size (lines of code) 5:1 

Despite this tremendous variation we 
tend to treat one programmer like another in 
estimating resources. To get the most produc­
tivity from a group, individual strengths must 
be identified and matched to the work. Be­
cause this is impractical for most projects, 
average productivity figures must be used in 
estimation. This introduces a large margin of 
uncertainty. 



Imagine an 
infinite bandwidth. 

The electromagnetic 
spectrum of the universe ... 
in the not-too-distant 
future, communications 
users around the world will 
be able to unlock its 
virtually unlimited potential 
with bold, new technology. 
Vast, intelligent 
telecommunications 
networks will carry voice, 
data, text, and video traffic 
via a sophisticated complex 
of satellite circuits, earth 
stations, fiber optics, and 
microwave facilities. 

At Racal-Milgo, we're 
anticipating this new 
frontier in communications 
by developing a line of 
broadband products to help 
you fully utilize this 
"infinite bandwidth:' Your 
capabilities in both long 
distance and local 
transmission will be 
enhanced by such 
products as groupband 
modems, wideband 
multiplexers, megabit 
range carrier interfaces, 
and broadband short haul 
modems. 

If you would like to hear 
more about the integrated 
systems we are planning 
foryourfuture, call or write 
Racal-Milgo, Inc. 
8600 N.W 41st Street 
Miami, Florida 33166 
(305) 592-8600. 
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Because optimizing programmer productivity is 
often impractical, average productivity figures 
must be used in estimation. 

If the requirements for a software sys­
tem are well defined at the start of the devel­
opment cycle and remain fixed throughout, 
the development resources should be much 
smaller than if the requirements are ill-de­
fined or continually changing. Unfortunately, 
the latter is usually a fact of life. Good tech­
niques for managing change are required if 
development costs are to be minimized. 

One downfall of development pro­
jects is management that thinks requirements 
can be fixed at the start and kept constant. We 
had the unfortunate experience of being part 
of a project on which several million dollars 
were expended but which never progressed 
beyond the requirements phase. In this case, 
the customer was not willing to proceed with 
design until the "complete" requirements 
were specified. Because of the complexity of 
the problem, this was impractical and led to 
the failure of the project. With large systems 
(especially pioneers) requirements can rarely 
be fixed at the start. There is a continual 
learning process that causes change. 

Requirements widely affect the devel­
opment resources. If the development project 
team cannot effectively manage changing 

requirements, resource utilization will be 
unpredictable. 

. Fig. 2 shows actual development pro-
ject statistics indicative of variability. * For 
100,000 lines of code systems, note that the 
development resources vary from approxi­
mately 100 to 10,000 man-months-two or­
ders of magnitude. It is difficult to assert that 
accurate estimation of development resources 
is plausible in the face of this data. In fact, we 
can do better than the range shown because 
the data represents projects of varying charac­
teristics. When these characteristics are taken 
into account, then a statistically valid range 
can be derived for similar projects. But this is 
possible only in a statistical sense, i.e., when 
dealing with averages. When focusing on a 
specific project anything can happen, includ­
ing complete failure. 

HIND­
SIGHT 
ESTIMATE 

The size of a system may 
have been estimated to be 
80,000 lines of code but 
the completed system con­

tained 175,000 lines of code. Was the original 
estimate no good? In hindsight one can say 
what the "correct" estimate should have 

"Terrific references, but I'll give it to you straight-being an 
advanced systems technologist does not qualify you to be a 

second baseman." 
©DATAMATION 
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been, but this is another way of saying that 
one can make an accurate estimate. The fol­
lowing anecdote shows that even in hindsight 
there is no correct estimate. 

A system development job was bid 
and won for a fixed price of $250,000. After 
contract award the winning company learned 
that the next lowest bid was $1.2 million. An 
audit was immediately called and the profes­
sional audit team reported that indeed the 
system would cost over $1 million to develop. 
To salvage the effort, a small, experienced 
team was assigned to the job. It endeavored to 
use all the best software engineering practices 
and management controls to develop a good 
design, control change, and reduce the impact 
of error. The system was developed for 
$300,000. 

Now, in hindsight, which was the cor­
rect estimate: $250,000, $300,000 or $1.2 
million? If the audit had never' been per­
formed but the team still managed to do it for 
$300,000, would the project have been con­
sidered a success? Or could the job have been 
done for $100,000? Or was it really a success 
after all? 

None of the above statements are 
"correct, " for a different team using differ­
ent techniques may have performed the job 
for $1.5 million. The same team with the 
same techniques may have done the job for 
$600,000 if it had made a bad design decision 
requiring later correction. We can't make 
good estimates, but we can make estimates 
good. 

It is imperative, then, to manage de­
velopment projects in order to make estimates 
good. To accomplish this, a combination of 
management and software engineering tech­
niques must be brought to bear, such as: 
• Well-defined milestones: specification 
complete, coding complete, unit test com­
plete, etc. must be used as the means to mea­
sure software development progress against 
budget expended. 
• The concept of software development in 
increments (or releases) of increasing func­
tions will provide a framework for controlling 
the impact of changing requirements. 
• The application of advanced designed tech­
niques such as information hiding and ab­
stract machine hierarchies give rise to good 
designs. 
• Verification techniques such as formal 
walkthroughs and informal proof techniques 
lielp to identify errors soon after they are ~ 
introduced. # ~ « ________________________________ I 

Andrew B. Ferrentino, vice president 
of Lesko/Fox Associates, Washington, 
D.C. management consultants, has 
had over 15 years' experience in the 
analysis, design, implementation, and 
management of communications/com­
puter-based systems. 
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Our DDP solution is literally at your fingertips. 
The MSI HandHeld Computers are the low-cost answer to your distributed data pro­

cessing needs. Because our family of portable data-entry computers allows information to be 
recorded right at the point of action. 

The programmable MSI HandHeld Computers can be hand-carried to wherever data 
needs to be gathered. Instead of recording information on a scratchpad or form, you simply 
key the data directly into the unit's solid state memory. 

Then, at the end of the day, our battery-powered computer plugs into a telephone, 
and all the stored data automatically transf~rs over the phone into 
your central computer for immediate processing. Which 
means no more delivering the handwritten data to a 
central location, where it must be 
transcribed, and then keyed in on 
a stationary workstation. 

Because our computers are 
microprocessor-based and user­
programmable, they can instantly 
become highly specialized applica­
tions devices, for use in such areas 
as order entry, inventory control, 
financial reporting, manufacturing 
control, retail reporting, and field 
data collection. They provide func­
tions such as data storage, prompting, error 
checking, editing, range checking, calculation, and more. 

Thanks to MSI, field people become more productive, and information turnaround is 
significantly accelerated. MSI HandHeld Computers can result in a 30 to 60% reduction in 
data-gathering time. Which adds up to bottom -line cost savings. Not to mention happy top 
management. 

MSI is the world leader in portable data-entry computers, with over 170,000 units 
delivered. And our global sales, service and support network will always be there to back you 
up. For more information, call us toll-free at 800-854-3024. (In California call 714-549-6375 
collect.) Or write to MSI Data Corporation, 340 Fischer Ave., Costa Mesa, CA 92626 . 

. We'll show you how to put DDP within easy reach. 

mSI 
DATAC(RPCRATION 

We put computing in the palm of your hand. 
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If documentation is good, it will follow the principle 
of "dog-eared is beautiful." 

by Lindsay Wilson 
The meeting had just started and already the 
man was the picture of despair. 

"That's it!" he said, pointing accus­
ingly at a four-foot-high stack of printout. 
"That's the documentation the software com­
pany sent when we bought its package four 
years ago. You think anybody's ever read it? 
You think anybody'sever tried?" , 

The man was an executive for a major 
film corporation and was responsible for 
keeping tabs on worldwide film distribution. 
He had no quarrel with the software package 
itself. The senior programmers had been· 
making quick, successful modifications to it 
ever since it had been integrated into the sys­
tem. The package had delivered what had 
been promised, and the programmers had 
been able to expand and manipulate it without 
stumbling over the software. 

But the corporation's department 
lines had been redrawn. Now that each Euro­
pean branch was to be responsible for its own 
distribution, the executive had to ship llirge 
sections of the home-based dp system over­
seas, with explanations, of course. 

"Send the Europeans that stuff," the 
senior programmers said, referring to the 
man-sized pile of paper. The programmers 
could not be coerced into further document­
ing the system. The 175 pounds of explana­
tions had been on shelves in the data center, 
had been moved to a side room, had migrated 
unused through several floors, and had finally 
come to rest in the conference room. 

The new software marketing firm had 
lots of office space and four pieces of furni­
ture. But its contracts were in order because it 
had customers who had already paid for the 
firm's acounting package. The authors of the. 
system presented a thoroughly documented 
flow of programs that marched through gen­
eral ledger, accounts receivable, accounts 
payable, and cost accounting, and produced 
summaries and reports along the way. 

"If the documentation doesn't cover 
it," said one author of the package, "my 
partner or I can explain any routine in any 
module you pick out. " They knew their mate­
rial cold. 

THE DO'S AND 
DON'TS OF 

DOCUMENTATION 
"The time period accounting people 

have been screaming for years, " the systems 
designer at the television news corporation 
said. "Their data processing was set up in­
get this-1966, and the system always 
. worked. It requires almost .no maintenance. 
But the way things were done in '66 has 
gotten so time and core consuming that rede­
signing that system is now my top priority. " 

The COBOL system in question includ­
ed such quaint touches as having daily edit 
and audit reports sent halfway across the city 
to be hand corrected by the accounting depart­
ment. The hand corrected copies were sent 
back to the data center, cards with corrections 
were punched, and the edit/audit was run 
again and again until the run was error-free. 

The classic definition of' 'documenta­
tion" -1) supplying of documents or sup­
porting references; use of documentary evi­
dence; 2) the documents or references thus 
supplied; 3) the collecting, abstracting, and 
coding of printed or written information for 
future reference-would cover computer lan­
guage reference books, most written explana­
tions· accompanying hardware, almost any 
book that IBM puts out, green and yellow 
cards, dictionaries of dp terminology, and, in 
short, everything dp people use for reference 
that they do not generate themselves. 

What about the documentation com­
panies produce themselves? Just a mention of 
the word brings groans of boredom. 

The existence and organization of 
documentation varies enormously from cor­
poration to corporation and often from depart­
ment to department. But the larger and more 
complex a system is, the bigger the job. I 
consider any documentation produced in­
house to be "live," that is, subject to the 
same maintenance, revisions, and even re­
designing that the system itself goes through. 
Documentation coming in from the outside, 
stich as pI) I, language books, etc., is "refer­
ence." 

If ' 'reference' , documentation is 
long, overly detailed, and somewhat heavy, 
that is not unexpected. It is somewhat in the 
nature of PL/ I language books to be boring 
and for IBM software manuals to be excruciat­
ingly detailed. "Live" documentation, how-

ever, is meant to be used, not simply refer­
enced. If it's cumbersome or difficult, it's no 
good. Some types of "live;' documentation 
will get used far more often than others, but 
the principle remains the same: dog-eared is 
beautiful. 

HOW TO 
DOCUMENT 
IN-HOUSE 

Documentation produced 
in-house may include vari­
ations on the following: 
System documentation: 

specifications, modular flowcharts, file lay­
outs, report log and report samples, system 
narratives, JCL logs, program library logs. 
Program documentation: source documents, 
source listings, program narratives, summa­
ries of program logic, listings of program 
subroutines, user guides. 
Operations documentation: run books, run 
logs, file libraries, instructions on re.port bal­
ancing. 
Software subroutines: processing summaries 
catalogs. 

It would be ideal if all categories were 
co vered in a corporation's dp division and if a 
permanent staff were assigned to keep up with 
the maintenance of the documentation. No 
more and no less is required,. but in this still 
unenlightened decade, gigantic corporations 
try to make do with one documentation con­
sultant or a small staff of technical writers. 

GOIng back to the film executive with 
the unwieldy software documentation: who­
ever bought the original package was doubt­
less impressed by its sheer poundage. It was 
probably assumed that there would never be 
any problems. . 

After having established that he had 
been sending out portions of the film distribu­
tion system in modules of five to 10 pro­
grams, for an on-line system, we told him to 
forget his existing documentation and to stick 
with user guides. Like many dp managers, he 
did not realize that there are many ways to 
document and that a standard user guide mini­
mizes length and detail. 

For his purposes, users, by definition, 
did not have to know anything about software 
or programming logic. Since systems and 
programming authority remained in New 
York, the European accountants auditing the 
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If confronted with 175 pounds of paper, stop 
everything and shop around. 

film distribution would be performing easily 
controlled updating and balancing. 

What are the points illustrated by this 
scenario? 

1. "Documentation" is extremely 
varied. 

2. Size means nothing. Examine 
closely any documentation for hardware or 
software. If you can't follow it, bear in mind 
that you'll have to have it rewritten if you ever 
need to explain the system in detail to anyone. 

3. Keep track of modifications and 
add them to the existing documentation. If 
you ever have to explain the system to anyone 
and the maintenance programmers are no lon­
ger there, you're in trouble. 

4. Stop everything and shop around if 
confronted with 175 pounds of paper. 

USER 
GUIDES 
AND MAPS 

The budding software 
company knew exactly 
what it needed for its sys­
tem: a user guide. The 

company described its typical user very pre­
cisely and demonstrated that it didn't need 
program documentation: comments, file lay­
outs, cross-referencing of routines', report 
layouts, and narratives were all in place for 50 
interlocking modules. The company wanted a 
writer to extract everything that would direct­
lyconcem a user at a terminal, and to put it all 
into manual format for marketing. 

Companies in this situation should be 
aware of five rules when soliciting a writer: 

1. Ask to see samples of his work. 
2. Define the user's needs exactly and 

avoid wasting time by going off on a tangent. 
(Is the user guide also a training manual? If 
so, more detail is called for, and this must be 
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decided on at the beginning.) 
. 3. Establish the level of detail you 

want. For example, will all pos~ible error 
messages be listed, or only those to which the 
user can respond? 

4. Establish the tone or style of writ-
ing. 

5. Don't count on the writer for details 
such as formatting and paragraphing; these 
are usually done by a typesetter. 

In the third scenario, that of the sys­
tems analyst required to redesign the ancient 
time period accounting system, the need was 
for "temporary" documentation, compro­
mise in favor of time and effort. Normally, 
we would go through each listing, producing 
summaries of program logic and listing the 
subroutines and the use of any in-house soft-

~ 

ware routines. We would have source docu­
ments and report samples for each program,' 
and we would provide file layouts, narratives, 
mid, finally, a flowchart showing the whole 
system. 

But wanting to avoid unnecessary de­
tail of any kind, we started with a map of the· 
system that underlined every repetitive aspect 
of processing, every laborious card-to-tape 
procedure, every old sort-and-merge pro~ 

gram. We concentrated on revealing every­
thing that appeared redundant or overly long 
and involved. Most ofthe tape files had virtu­
ally identical formats, and extracted five file 
layouts instead of 18. Samples of all 42 re­
ports, but not the program log~c that produced 
them, were provided. (The system had under­
gone minimal maintenance, and, we assumed 
that endless "move to"statements were not 
of interest.) The, systems analyst was· then 
able to pinpoint any questions he had, 'and 
further documentation consisted of listing the 
calculations made in the reports and noting 
when and where updating occurred. 

A note on redesigning a system with­
out documentation: many corporations have 
sleeping systems~no maintenance, no trou­
ble, no documentation,just old. The discov­
ery that nothing is writte'n need not be reason 
for panic, but a technical writer with some 
systems background is probably required. 
The priorities are to keep a broad view of the 
system and to avoid most detail. 

In 'deciding whether or not your sys­
tems need documentation, there is more in- ~ 

volved then trying to export, market, or rede- 0 

sign segments of processing. ::; 
~ 
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Not many installations 
out with fully automated net­
work management and con..,' 
trol. It's just too expensive. Th 
why we've designed upward com­
patibility into all our Cenpat systems 
and components. The modularity of 
our computer-controlled system 
means that you can start small and 
grow. And grow. 

To begin, we'll suggest Voice Fre­
quency control modules and EIA 
control modules installed on the ap­
propriate side of each synchronous 
or asynchronous communication 
line at your remote sites. With an 
unique address set for each module, 
multiple units may be individually ad­
dressed o'n multiple-drop lines, pro­
viding loop backs and remote 
controlled outputs. The important 
thing to remember is that a major 
portion of the installation cost of a full 
network management system is in 

ancl 
grows. 

these unattended, 
remote modules 
which will continue 
to form the heart of 
your expanding 

Cenpat system. ' 
Next you might add our STEP 21 

data link tester and exerciser to pro­
vide monit6ring of data links, emula­
tion of data terminal and data 
communications equipment, and 
installation/maintenance aid. And, 
ultimately, you'll come to one of our 
Cenpat network management con­
trol systems. Perhaps the multi­
layered System 800, which operates 
in classified networks without re­
strictions and provides automated 
fault isolation without violating Data 
Separation requirements. Or our 
System 700, offering simultaneous 
testing capabilities to provide unat­
tended circuit testing and automated 
fault isolation. Dataproducts' relia- ' 

bility and service, too. 
Simply stated, for government, 

military, and commercial network 
management, our Cenpat systems 
and accessory test devices provide 
you with the choice you need today. 
And tomorrow. 

To learn more about Cenpat, 
contact us for complete techni­
cal information. Let us grow with 
you. 

. . Dataproaucts 

Dataproducts New England, Incorporated 
Barnes Park North, Wallingford, CT 06492 

(203)265-7151 TWX710-476-3427 
Toll free (800) 243-4485 (Outside CT) 
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In four years the personal computer industry grew 
from $65 million a year to $600 million. 

AHISTORY 
OFRABBITS 
by EvereH T. Meserve 
The computer industry is like a jungle-rich, 
alluring, competitive-filled with wildlife 
vying for resources and territory. Large main­
frames are the dominant denizens, formidable 
as elephants; smaller systems are cunning arid 
quick, like the big cats; and minicomputers, 
like bold tribes of orangutans, are adept at 
finding niches and defending them. 

Fair enough. But what about all these 
rabbits we suddenly find underfoot? They're 
breeding rapidly, and it looks as if it's going 
to be impossible to ignore or eliminate them. 
They're not all that powerful, but the damn 
things are everywhere. Where did they come 
from, and where do they belong? 

Although 1975 is considered the birth 
year of the U. S. personal computer industry , 
it was in the summer,of 1977 that the indus­
try's dramatic growth began. It was then that 
Apple Computer introduced Apple II, Com­
modore introduced the Pet, and Radio Shack 
introduced the 1Rs-80 Model L Radio 
Shack's announcement of a personal comput­
er of even minimal capability for $600 star­
tled the electronics industry. Within the next 
few months, demand for the TRs-80 far ex­
ceeded any expectations that Radio Shack 
had. By the end of 1977, the waiting period 
for a TRs-80 was approaching three months, 
and potential users continued to place $100-
plus deposits on. equipment they had never 
used and, in many instances, had never seen. 
Demand that may have been triggered by Ra­
dio Shack was shared by Apple, Commodore, 
and others, and throughout 1978, demand for 
personal computers exceeded supply. Apple, 
Commodore, and Radio Shack moved to in­
crease product output, but this was not 
enough, and many new microcomputer hard­
ware manufacturers were born to help fill the 
gap. Not all the manufacturers were entirely 
new. At least two companies-MITs/ Altair 
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. and IMSAI-were among thepre-1977 indus­
try suppliers. Some others who joined the 
ranks during this time were Exidy, Bally, 
Video Brain, Processor Technology, Cro­
memco, Ohio Scientific, and Southwest 
Technical Products. 

The primary customers through 1978 
and into 1979 were computer hobbyists and 
other technologically sophisticated people 
who were willing and'able to create computer 
programs for their hardware. By mid-1979, it 
became evident that only a limited number of 
such users could and would justify the pur­
chase of a personal computer costing between 
$600 and $2,000. Although very little hard 
information existed about end-user applica­
tions, some vendors noticed that personal 
computers were beginning to be used by indi­
viduals in small businesses for operation and 
analysis, rather than solely for technical or 
hobby applications. Also, educational institu­
tions, helped by government Title IV Voca­
tional Educational Act legislation, became 
recognized as potential users. Finally, a sig­
nificant new category of business profession­
al users was created by the introduction of a 
powerful software' program which greatly fa­
cilitated the creation and manipulation of 
businesslfinancial worksheets. 

What of the mass consumer? The 
question calls to mind products made by 
Atari, APFElectronics, Texas Instruments, or 
MatteI, with first introductions in 1979. Actu­
ally the first consumer-oriented personal 
computer was introduced in late 1977/early 
1978 by Video Brain Computer. Despite this 
early product introduction, the consumer 
market has not flourished with the same inten-

al from the lack of compelling applications. u:I 
Several vendors have thrown their hats into ~ 
the ring only to have them tossed back; the ~ 
viability of this industry segment remains un- ~ 
proven. ~ 

CREATION 
OF AN 
INDUSTRY 

z 
In looking back, it's possi- f( 
ble to discern four major fn 
elements which existed in ~ 
the correct proportions and ~ 

at the right time to create this new industry: !!: 
• The availability of a useful hardware sys- ~ 
tem that could be economically justified by an ~ 
individual; 
• Software that made possible ~\t 
creation of programs with 4;, 
relative ease; AJ',~ 
• Sufficiently wide- ~'t ,y _ /'·1~~ ',." r ""'"'-. 
spread knowledge of ~~,\"".1 ~: V 
what small computers ~h:' ,",:.':::::::i;':;: 
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• A need for a new J .& ' 
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prove personal pro- ":I;.j",,-fa! ,.,= c::=::;:::= =::>1 

ductivity. ~ .;11--== 
The first t~ 
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The personal computer industry of 1980 can 
be divided into seven strategic market segments. 

microcomputer-based hardware in the $600 
to $1,000 range. This,was made possible not 
only by the computational power of the mi­
crocomputer chip, but also by low-cost semi­
conductor RAM working memory, mass mem­
ory storage via cassette tape recorder, use of a 
standard off-the-shelf keyboard, and easy 
availability of a display device, the tv screen. 

If programs for early personal com­
puters had had to be written in microcode or 
machine language, there would have been a 
significant barrier to gaining the interest of 
anyone but a few enthusiasts. The existence 
of the BASIC programming language broke 
down this barrier. Later on, even easier meth­
ods for communicating and interacting with 
personal computers (e.g., VisiCalc, a soft­
ware package which allows users to easily 
create "electronic" financial worksheets) 
would be developed to perpetuate industry 
growth. . 

If minicomputers and other small 
computer systems had not demonstrated what 
small computer systems could accomplish 
and taught users how to make such systems 
perform, it is unlikely that significant number 
of people would have recognized the value of 
low-cost personal computer'hardware. 

While the early development of the 
personal computer industry was closely tied 
to the novelty and "can do" capability of the 
hardware, it quickly became evident that the 
machines could do a lot to improve productiv­
ity. The electronic calculator, and its more 
sophisticated preprogrammed and program­
mable versions, provided numeric productiv­
ity improvement over pencil and paper and 
slower mechanical devices. The personal 
computer extended this capability by adding 
even more powerful capabilities--e.g., text 
format programming, large display, graph­
ics, communications, and mass memory stor­
age. 

By 1977 the infant industry was al­
ready worth about $65 million per year. At 
the end of 1978, annual shipments were ap­
proximately $170 million. Two years later, in 
1980, annual shipments by microcomputer/ 
personal computer manufacturers for U.S. 
consumption had reached approximately 
$600 million. In 1978, micros accounted for 
less than 1.6% 'of the total U. S. computer 
hardware industry; by the end of 1980, they 
were a respectable 4.4% As might be expect­
ed of an infant business, growth rates in the 
early years were spectacular-203% a year 
between 1977 and the end of 1980. But dollar 
sales don't tell the whole story. If a compari­
son is made on the basis of units installed, 
then the acceptance of this new tool becomes 
more evident-8% of the total computer in­
dustry in 1977 and 36% in 1980. 

For a given business, how can you 
distinguish one strategic market segment 
from another? One method is to determine 
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whether they differ in the following attri­
butes: competitors, criteria by which custom­
ers make purchase decisions (basis of compe­
tition), customers, market offerings (product, 
service, terms), applications, distribution 
channels, and stages.of business maturity. 

SEVEN 
MARKET 
SEGMENTS 

Using these attributes, the 
U.S. personal computer 
industry of 1980 (defined 
as microprocessor-based 

systems priced between $500 and $15,000) 
can be divided into seven strategic market 
segments-hobbyist; consumer, very small. 
business, technical/professional, business 
professional, education, and industrial/oem. 

The hobbyist was the first customer of 
the personal computer industry. Typically, he 
purchased and used equipment for the enjoy­
ment of creating, learning, and experiment­
ing with computers. There was little need to 
provide other than basic hardware and soft­
ware building tools. 

At the end of 1977, when the hob~ 
byist-dominated marketplace began to exhibit 
saturation characteristics, vendors looked 
elsewhere for growth, specifically to the mass 
consumer and very small business user. 
These two kinds of user differ from the hob­
byist in at least one important way: they focus 
on individual application program solutions 
rather than equipment and operation. For ex­
ample, while the hobbyist experiments and 
creates, the consumer is only interested in 
what the equipment and software are ready to 
do for him. He does not want to learn about 
hardware. The consumer looks for a com­
bined hardware and software package that 
may be used for personal enjoyment (enter­
tainment or games), learning (education drills 
or learning games), personal management 
(record keeping, cataloging, or computa­
tion) , or for future monitoring and controlling 
of other equipment (appliances, security de­
vices, lights, furnace, water heater). 

Approximately 3 million businesses 
in the United States have annual sales of un-· 
der $500,000 and employ fewer than 10 peo­
ple. These businesses include local retailers 
and tradesmen, small manufacturing compa­
nies, and service organizations. Such small 
firms are facing growing demands for infor­
mation-demands generated by both legisla­
tion and by internal needs to operate more 
efficiently. 

Three current means of processing 
this information are manual record keeping, 
remote electronic record .keeping (through 
service bureaus), and in-house computer ca­
pability. Very small businesses are looking to 
the $5,000 to $15,000 personal computer sys­
tem as a cost-effective alternative. While the 
application requirements- of these businesses 
are similar to those of larger organizations, 
very small businesses typically require small-

er databases and less complexity. 
Like the consumer, the very small 

business user is concerned with what the com­
puter system can do to solve applications 
problems. Programming is typically viewed 
as a necessary evil. Emphasis clearly is on 
applications-oriented equipment and soft­
ware rather than on creation and experimenta­
tion. During early market development of the 
very small business user segment, some busi­
ness users were also computer hobbyists. 
A vailable applications programs for this 
segment include payroll, inventory record 
keeping, project costing, cash and checking 
account management, calculation of time­
payment sales, and income tax calculations. 

The technical/professional market 
segment combines some of the technology 
characteristics of the hobbyist and the appli­
cations orientation of very small business us­
ers. Technical users are primarily engineers 
and scientists who use the personal computer 
as a professional tool to aid in design analysis 
or to monitor or control experiments. These 
users are frequently technologically skilled 
and therefore capable of selecting personal 
computer hardware and creating applications 
software. However, their final objective is the 
solution of application problems, and while 
they may be interested in hardware they have 
little time to spend developing programs. 

Business professional users are some­
where between the technical professional and 
the very small business user. Their applica­
tion interest is manipulation of business infor­
mation, frequently to perform analysis. Some 
may possess technical skills similar to those 
of the technical professional, but most do not. 
This segment includes such users as business 
analysts, operations and market researchers 
and accountants. 

Two years ago, education would not 
have been a unique strategic market segment 
of the personal computer industry. While per­
sonal computers were being sold to educa­
tional institutions, purchasers were mostly 
technologically skilled people who used hard­
ware as an experimentation tool or to teach 
computer programming. This has changed . 

. Nowadays, customers in the educa­
tion segment include individual schools or 
learning institutions and educational agencies 
that buy collectively for institutions or state 
agencies. Personal computers are used both to 
teach programming and to aid in other kinds 
of instruction. They are found at all educa­
tional levels-from elementary school 
through university. 

A less recognized but important and 
growing strategic segment of the personal 
computer industry is the industrial end user. 
This group consists primarily of manufactur­
ing organizations that purchase personal com­
puters for in-house designed process control 
systems, data logging, or manufacturing 
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Our 
personnel 
database' 
experts used 
to be ele'rks. 
They' use 
INQUIRE; 
JamesZottoli 
Senior Systems Programmer 
Corporate Computing Center 

" 
•• Te have three Personnel Database 
W Experts atthis major food products 
corporation. AIL used to have clerical 
functions. And none of them knew anything 
about computers. What they do know is that 
with the terminals in their department, they 
can access any information they need to 
perform personnel management tasks. They 
can write scheduled or one-time reports, 
modify those reports, display their results 
at the terminal or on a high-speed printer. 
They are security-protected so that their 
information will not get into the rest of the 
corporation. Now fearless of the computer, 
our experts claim INQUIRE is invaluable to 
them in their jobs. 

We also have a bibliographic information 

system from which 
researchers can obtain 
document~ and patents 
efficiently. It is all accessible 
through a macr07generated 

system built around INQUIRE, making the 
system totally transparent to the user. . 

Another INQUIRE database holds all 
information' on the 30 or so software pack­
ages used within the corporation ... when 
purchased, which release is running, how 
much maintenance has been paid or is due. 
It's great for budgeting or negotiating with a 
software vendor. 

We also have a corporate Quick Response 
Center (QRC) standing ready for any client 
(we call our user departments clients) who 
has an information need he can't tum around 
fast enough. The QRCoften uses INQUIRE as a 
tool tq respond to these "I need it once and 
then I'll throw it away" requests. 

The Corporate Systeins Department exists 

~/NQUIRE is a registered trademark of Infodata Systems, Inc. 

to serve its clients just as ti service bureau' 
wouid. Each user has his own budget and he 
could go outside if he wished. That means 
our service has to be as good or better than 
could be purchased outside. Our service is 
paid for by earning those budget dollars of 
client departments; it makes us all work a 
lot harder. Thanks for a great deal of our 
productivity goes to INQUIRE. 

If you run MVS, VS-J or VM, productive 
software from Infodata can help solve 
your information problems. Call us today to 
find out exactly how. 

Infodata' 
Infodata Systems Inc. 
5205 Leesburg Pike 
Falls Church, Virginia 22041 
800-336-4939 
In Virginia, call 703-578-3430 
Offices in: , 
Dallas, Los Angeles, New York 
~ochester, NY, St. Louis, Washington, DC 
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While the p~rsonal computer industry of the 'lOs was 
built on hardware, the competitive baHlefield' of the '80s 
will be controlled by software an~ distrib~tion. 

monitoring. A companion to the industrial 
end-user category is the original equipment 
manufacturer that purchases personal com­
puters and builds them into hardware that is 
sold to customers. Examples include very 
small business computer systems and ma­
chine tool controls manufacturing. This seg­
ment is a close relative of the technical/pro­
fessional since the users are technologically 
knowledgeable, and capable and willing to 
develop required applications programs. 

Table I presents a few characteristics 
of each of the personal computer industry's 
strategic business segments;andFig.l shows 
the stage of maturity' for each of these seg­
ments as of the end of 1980; 

In Fig: 1, it can be seen that the con­
sumer segment has yet to emerge from its 
embryonic stage; whether this will happen 
within the next three years is still not clear. 
The education segment, traditionally conser­
vative and now more financially restricted, is 
likely to move slowly. If the hobbyist seg­
ment has not yet reached its peak, it is inevita­
bly moving toward it and will probably 
achieve it within the next two or three years. 
The business professional, segment bas only 
recently emerged from the embryonic stage 
but has moved rapidly into its growth phase. 
The very small, business (VSB) user segment 
has also only recently changed from the em­
bryonic to the early growth stage. This seg­
ment will move slowly because of its inherent 
conservatism and the significant user educa­
tion still required. Technical/professional and 
industrial/oem segments will continue to em­
ploy personal computers as productivity or 
operational tools. This group is also the most 
likely to adopt new kinds of hardware that 
will compete with ,existing personal comput-
ers. 

Two industry segments-business/ 
professional and consumer-face extraordi­
narily dynamic futures because less than 2% 
of potential business users and less than 1 % of 
potential consumer users have been reached. 
It will be interesting to see how the various 
manufacturers go about pen~trating these two 
segments. As they scramble for position they 
will do well to remember that, while the per­
sonal computer industry of the '70s was built 
on hardware, the competitive battlefield of 
the '80s will be controlled by software and 
distribution. :Ii: 

Everett T. (Bill) Meserve has followed 
the personal computer industry for Ar­
thur D. Little clients since 1978. For 17 
years prior to joining Arthur D. Little, 
Meserve was an industry operating 
manager at TRW, Bunker Ramo, and 
General Instrument. He has an MBA in 
marketing and finance from the Univer­
sity of Southern California and a BSEE 
from Louisiana State University. 
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IBM has career openings in . 
Poughkeepsie, N. Y., for Programmers, 
Programming Writers and Engineers. 
There are ~xciting openings in programming and in the areas of design, development and 
testing of IBM's high-end processors and large scale systems. Openings also exist in 
engineering support of IBM's electronic component operations involving integrated memory 
and logic circuits, passive and electro-optical devices and a wide variety of other semiconductor 
devices used in IBM products. 
You would be working with state-of-the-art technology in the IBM Data Systems or General 
Technology Divisions located in Poughkeepsie which is in the Mid-Hudson Val/eyabout 70 
miles north of New York City. 
Immediate openings in the fol/owing areas: 

Programming 
Multiple Virtual Storage (MVS) 
Virtual Machine Facility (VM/370) 
Job Entry Subsystem (JES 2/3) 
FORTRAN Language Development 
Programming Publications 
Assurance 
Activitives include systems analysis, design, development, 
and testing, as well as documentation and advanced 
technology development on some of IBM's large~t 
Programming Products. 

QualifiCations: . 
Recent MVS, JES, VM, Language Development or other 
operating system programming experience; or recent 
experience writing or editing programming documentation. 
For programmers, a BS or advanced degree in computer 
science or equivalent experience is required; for 
programming writers, a BA, BS, advanced degree in 
English, Technical Writing, Math, or Computer Science is 
required. 

Development 
Logic Design 
Microprogramming 
Simulation 
Diagnostic Generation 
Qualifications:' 
BS or advanced degree in electrical engineering or 
Computer Science with strong math and engineering 
course work and related experience. 

Component Procurement 
Product Engineers 
Quality Assurance Engineers 
Test Equipment Engineers 
Qualifications: 
(Product Engineers)-BS or MSEE, knowledge of test 
equipment programming and 2 or more years of VLSI 
component engineering experience. 
(Quality Assurance Engineers)-BSEE, BS Physics, or BS 
Computer Science or Operations Research required; 2-5 
years experience in SemiConductor Manufacturing and 
knowledge of Statistical Analysis, Process Control and/or 
Component Test Philosophies. 
(Test Equipment Engineers)-BSEE or Physics with 
electronic circuit theory and instrumentation experience; 
2-5 years in Test Equipment field. 

Product AsSurance 
Advanced Systems Assurance 
Power/Ther:mal Systems Assurance 
Systems Technology Assurance 
Qualifications: 
(Advanced Systems)-BSEE or Computer Science degree 
with experience in analysis of the design and test 
performance of high-end systems employing high 
performance packaging techniques. 
(Power/Thermal}-BS or advanced degree in Engineering 
with related experience in Power area. 
(Systems Technology)-BS or advanced degree with recent 
experience in Packaging development, assurance of quality. 

Manufacturing Engineering 
Supplier Manufacturing Engineers 
Systems Assembly Engineers 
Qualifications: 
BSME degree with 2 to 5 years related experience as a 
manufacturing engineer in support of the process to 
manufacture large scale computer systems. 

Excellent Benefits 
IBM offers extensive benefits, including vacation, holidays, 
life insurance, tuition refund, retirement and medical and 
dental plans. 

Write today 
If you are interested in exploring these opportunities with 
us, send your resume to Dick Carson, IBM Corporation, 
Dept. Y-14,DM, Poughkeepsie, New York 12602. 

==-::. ,=II!> - - ---- ---- - ---- - - -----------_.-
An Equal Opportunity Employer 
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We're Your 
Washin~on· 
Connection 

To World Markets 
Interested in selling your productsabroad?Do it the easy way. The International 
Trade Administration of the u.s. Department of Commerce has a unique vehicle 
to put you in touch with interested and ready buyers for your products 
overseas-International Trade Exhibitions, custom-tailored to your specific 
products. 

Our project managers will take care of all the details-from helping you plan 
your marketing strategy to the nuts-and-bolts of arranging transportation, 
customs clearance, and booth design, including electricity, water pressure­
whatever you need. We'll do all the leg work-all you do is arrive and throw the 
switch. 

You specify the aud ience you want to target, and the U.S. em bassy wi II go to work 
promoting your products to interested buyers and inviting them to visit your 
booth at the exhibition. You don'thave to go to the buyers-they'll come to you. 

Twenty-two I nternational Trade Exhibitions are planned in the coming months, 
for computers, peripherals, software, data communications, word processing, 
and other business equipment-in cities like Sao Paulo, Paris, Tokyo, Milan, 
Munich, Geneva, Mexico City, Birmingham, Taipei, and Ismi'r. 

. Like more details? Call us today: 

Or write: 

Robert Wallace 
Project Manager 
(202) 377-3002 

Simon Bensimon 
Project Manager 
(202) 377-2298 

U.S. Department of Commer.ce, International Trade Administration, 
Office of Export Promotion/IPD, Room 6015A, Washington, D.C. 20230 
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A personal computer may help an executive 
understand what the dp pro has been pushing 
for years, but it probably won't give him access 
to corporate data. 

YOU MEAN I CAN'T 
JUST. PLUG IT IN? 
by Peter Krass 
and Hesh Wiener 

"Hi! I'm Dick Cavett and I want to tell you 
about my Apple .... " 

"For less than $600 you can get a 
complete Radio Shack. . . ." 

"Xerox introduces its personal com­
puter for. . . ." 

Before the year is out, thousands and 
thousands of executives, heeding the call of 
ads like these, will have tucked tiny comput­
ers under their arms and carried them into 
business offices. These new users want in on 
what they perceive as a good thing at a fair 
price. They imagine-with the help of Madi­
son A venue-that they will be able to ask 
their little computers all kinds of questions 
that begin "What if. " They expect that an­
swers will appear on their screens. 

This isn't going to happ~n. Not now, 
anyway. 

If personal computers are the future, 
data processing departments are going to have 
to put the future on hold. Because data 
processing departments can't answer the 
question "What if all those tiny systems ask 
our mainframes 'What if'?" 

It's not only the difficulty of support­
ing hundreds of terminals. It's not only the 
lack of software to handle inquiries from 
nontechnical users. It's the problem that 
comes up right after somebody gets an an­
swer, and decides he could get a better one by 
adding more facts to the available data. For 
organizations just beginning to experience the 
costs and the benefits of information that is 
recognized as a resource, the implications of 
the personal systems can be terrifying. 

But, terrifying or not, those personal 
systems keep coming in, as do calls from 
nontechnical executives to the departments. 
running the mainframes. Is this bad? Not 
necessarily, because a side effect of all the 
hubbub is that information users are asking 
top management for new and better systems. 
Whether the personal computers will figure in 
corporate data systems remains to be seen, 
but the seemingly universal awareness of 
computing that small systems have engen-
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dered may help to break the ice that separates 
data processing departments and the "out­
side" corporate functions. 

"The personal computer helps the ex7' 
ecutive understand what data processing pro­
fessionals have been pushing for years, " says 
Howard Levison, who manages information 
processing at Depository Trust Company, the 
captive bank of the New York Stock Ex­
change. "The acceptance of the personal 
computer makes it clear that technology is 
catching up to the concepts we professionals 
have studied and planned for. " 

When the executive with a micro calls 
up and asks for access to corporate data, 
however, he's liable to be disappointed. 
"Hooking personal computers into a large 
system is just not as easy as it sounds, " says 
Levison. 

Depository Trust is at least in a posi­
tion to provide information to some kinds of 
terminals; the' organization has put its key 
files under the jurisdiction of a database man­
agement system. The DBMS makes it possible 
for new applications to use information c'ol­
lected for existing (or anticipated) jobs. In the 
case of Depository Trust, the DBMS system is 
Software AG'S Adabas, running on a pair of 
IBM 3033s, but the situation would be the 
same whatever the package and whatever the 
computer it ran on. The company is able to 
support some 300 terminals, which are tightly 
controlled by the central dp department. 

Things have gone a bit further at some 
of the companies that depend on Depository 
Trust for banking services, the Wall Street 
brokerage houses. Investment is booming, 
and stockbrokers are going for anything that 
can help them do a better job for more clients. 
Enter the personal computer, to applause 
from brokers who seem to think the little 
systems are the best thing since capitalism. 

For starters, it doesn 'ttake much of a 
machine to store and retrieve client portfolio 
information, and the business, which runs on 
phone calls between brokers and investors, 
goes very nicely when all the facts are in front 
of both parties. But moving from a single­
user computer to a fully integrated trading 
system is' quite another matter. 

At Merrill Lynch & Co. (a holding 

company that owns Merrill Lynch, Pierce, 
Fenner & Smith), lots of people are bullish on 
personal computers. Nearly 200 small sys­
tems are in the hands of various executives; 
more are being brought in all the time. Most 
of them are used by stockbrokers, called 
account executives by Merrill. So far, the 
systems are not part of the electronic network 
that links 8,600 brokers who work at 476 
offices around the world. It's not yet clear to 
Merrill that all these little machines ought to 
be tied together. 

What Merrill is doing today, pro­
pelled in part by its growing ranks of high­
powered and high-technology-oriented ex­
ecutives, will probably serve as an example 
for some companies. Other organizations, 
though, are finding different ways of using 
computers to support sales forces. In many 
environments, keeping things up-to-the-min­
ute has nothing to do with personal comput­
ers, nor is it likely that it ever will. There are 
good reasons for this. 

WORKING 
WITH AN 
ASSET 

Information is now gener­
ally recognized as a valu­
able asset. Collecting, pre­
serving, organizing, and 

dispensing that asset is an important job. As 
companies seek to put information directly 
into the hands of the people who use it, the 
risks associated with information processing 
mount up. Errors may appear instantly all 
over an organization. Problems may cause 
other problems in a chain reaction. At the 
same time, the risks of on-line information 
processing come with their rewards. Busi­
nesses that give their executives what it takes 
to make decisions will get those decisions 
made, and, in many cases, a lot faster. 

Further, the tools with which various LL 

risks are managed are growing more abundant 9 
and increasingly sophisticated. A whole field ~ 
has sprung up in computing to deal with the ~ 
management of information assets, and it is W 

growing. Database administrators and their ~ 
colleagues have the ear of general manage- 6 
ment. When the issue of a mainframe's being ~ 
allergic to Apples comes up, it can be exam- g: 
ined and dealt with in a spirit of cooperation. ~ 

For newcomers to this world of data- ;j 





For newcomers to the world of databases there 
are seemingly endless problems. 

bases there are seemingly endless problems. 
Many of the issues are old hat to more experi­
enced shops, but the differences in style and 
substance among business organizations 
makes for confusion. As neophytes gain 
hands-on experience with personal comput­
ers, some of the confusion should abate, but 
right now even the big vendors, faced with 
differing demands from their customers, 
seem to be having a hard time making clear 
and simple distinctions among various ways 
of managing data. The systems vendors may 
offer several types of DBMS software, several 
ways of building terminal networks, and sev­
eral schools of thought when advice is sought. 
So, consultants have emerged whose experi­
ence includes work with a variety of organiza­
tions and a wide range of resources and goals. 

One such consultant is Hal Urbach, 
who heads DBD Systems, Inc., of Rockville 
Centre, N. Y. His clients are primarily big 
companies in very different kinds of business, 
such as Chase in banking, United in air travel, 
Mobil in energy, plus a group of government 
organizations. One of Urbach's jobs is to 
serve as a middleman between a company's 
information users and that same organiza­
tion's data processing departments. The con­
siderable impact of personal computers on 
business has become apparent to him during 
the last couple. of years .. 

"The world is changing, but data 
processing is not always amenable to swift 
change, " he observes. "The information 
user agrees that things have changed, but the 
computing professional may resist. 'How can 
it change,' the professional asks, 'when I 
need firm specifications and a clear set of 
requirements?' This makes for a big gap in 
understanding and communication. 

"While the data processing profes­
sional can easily understand why the users in 
his company want micros on their desks-the 
pros might well like to play around with the 
little systems themselves-they have a hard 
time understanding the appeal of the small 
machine when the big system they have spent 
years building is there to support the user. 

"To the professional, a micro is a 
computer that fits only when it can be brought 
under control of the central data processing 
organization. And it's not necessarily good 
for everyone to have a little system on a desk 
if it is going to be used incorrectly. " 

Suppose a nontechnical executive in 
your company visits a computer store. He '11 
most likely get a sales pitch that includes 
some kind of information retrieval and on­
line file updating. The computer seller will 
punch in a name and a short file will appear on 
the micro's screen. A little data will be en­
tered. A printer will chatter, maybe produc­
ing a bill of lading or some such document. 
End of demo. 

The next week, that potential user is 
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on the phone with corporate data processing 
asking for all kinds of on-line services, 
whether or not his company has the hardware 
and software it takes to deliver. The data 
processing manager may well be flattered; up 
to now that executive probably didn't even 
know he was alive. At the same time, this 
could be cause for anger or resentment; where 
were all these executives when the data pro­
cessing department tried to build a committee 
to study corporate information needs? 

The lay user is also unlikely to have 
any idea just how expensive it can be to build 
up a large system that is capable of supporting 
a big' database. The· hardware required to 
support a terminal-whether a personal com­
puter or not-can cost five, 10, even 20 times 
as much as the terminal itself. This is particu­
larly true when the central system is support­
ing diverse applications; costs per terminal 
are lower if a system is built to handle a 
dedicated workload. 

There are also expenditures for a 
DBMS package, related software, and the top­
notch people it takes to make on-line systems 
work. In Hal Urbach's view, the non-hard­
ware items at a large installation will add up to 
seven figures: "The bottom line is going to be 
somewhere from $2 million to $5 million over 
a five-year period. " 

When micros come in, the costs of 
using them as part of a corporate scheme have 
to be allocated. The judgment regarding the 
value of a responsive information system 
must be based on the way the availability of 
information affects the business. In the end, it 
may turn out. that the executive with the 
personal computer and the data processing 
department have exactly the same goals; what 
is often harder to get agreement on is a plan 
for achieving them. 

DBMS 
IS 
NEEDED 

When a company wants its 
executives to have access 
to a diversity of facts and 
figures, the data process­

ing organization will have to choose a data­
base management system. (It's possible, of 
course, that different groups of users will end 
up with different DBMS packages, but that is 
less common than a single package being 
accepted as a standard.) The DBMS sits be­
tween the applications programs that the user 
sees (or a query language the user sees) and 
the data itself. The DBMS gets the data for the 
user. Oddly enough, although a DBMS is a 
software package that can be bought on a roll 
of mag tape, it is not a program alone. A DBMS 
involves a way of dealing with data as well as 
a means of performing useful work. 

If data is thought of as the collection 
of books in a library, a DBMS involves the 
acceptance of a method of organization-like 
the Dewey decimal system-as well as the 
establishment of a standard means for locat-

ing data, such as the library card catalog. The 
methodology and the implementation must fit -
together, and the pair must fit not only present 
corporate needs but, as well as is possible, 
anticipated future needs. Once a company 
adopts a DBMS, it is very expensive and diffi­
cult to change. 

As faster and more terminal-oriented 
systems become available, the types of DBMS 
in use are changing. Currently, the big move 
for new applications and companies now go­
ing to interactive computing is a kind . of 
system called a relational database. It appears 
that relational approaches to the problems of 
corporate information resources will increas­
ingly take hold as interactive systems blos­
som. However, older ways of providing 
access to DBs may remain more efficient for 
many sites; additionally, their age means that 
they have fewer bugs and that many more 
professionals are familiar with them. Most 
experts on the management of DBS seem to 
agree that the value of a relational system is 
greater when the types of inquiries to a system 
have less uniformity or involve unanticipated 
ways of looking at data. 

To return to the library analogy, most 
users today are satisfied with the equivalent of 
a library card scheme. Information may be 
viewed via titles, authors, or subjects. But an 
archivist who wants to preserve books pub­
lished in a given year may find the card 
system cannot answer the appropriate ques­
tions. If a library had card files organized the 
way a relational database is set up, the date of 
publication could serve as a key to book 
locations in the library. Obviously, such a 
system, which would help the archivist, 
would be more cumbersome for the librarians 
to maintain and for most library users to apply 
to their problems. Add to the date reference 
facts on books like the colors of their covers, 
the number of pages they have, the year they 
were acquired by the library, the rate at which 
they are checked out, and so on, and you can 
see the advantages as well as the inherent 
costs of a relational scheme. 

What is making the relational data­
base take off faster is the declining cost of 
processing and storage as well as the in­
creased interest in access to corporate infor­
mation from users who only recently wanted 
little or nothing to do with a computer, let 
alone a terminal on a nearby desk. 

Current opinions about relational da­
tabase systems vary considerably. Vendors 
dedicated to one or another type of product 
present good arguments for their methods of . 
organizing and providing access to corporate 
data resources. Vendors with more than one 
product may answer questions differently, 
depending on how the questions are asked and 
who asks them. 

"There is still a great need for what we 
call a production database," says Bob Goid-



DATA PROCESSI 

Does your company suffer 
from lost productivity and 
slow information flow? 
The best prescription for 
a fast recovery could be 
Litton's Mellonics Infor­
mation Center. We've helped 
many companies improve 

o Timesharing services 0 

t r economic health with 
data processi ng services 
they couldn't affor·d on 
their own. Check the fol­
lowing list, then check in 

with .us. Let Litton diag­
nose your problems ... 

and help cure them. 

..... rY\,..-t,.. job entry 0 Legal infor~ , 

mation services and litigation su analysis design and programming 

services 0 Nationwide and international communications 0 Language compilers: 

COBOL, FORTRAN, PL/1, Assembler, APL, RPG, BASIC and PASCAL 0 Data Base 

Management Systems: IMS, CICS, IDMS and TOTAL 0 Statistics: .. BMD, SPSS and ., 
SAS 0 Laser printing 0 Crude oil windfall profit tax system 0 On-line, critical' 

path interactive scheduling system: FAST 0 Automated typesetting/photo com­

position 0 Word processing: ATMS and 'SCRIPT 0 Facilities Management on' 

IBM 4300 hardware 0 High-speed plotting 0 Microfiche 0 tv10deling: CSMP, 

GPSS, SIMPL/1 and SIMSCRIPT 0 Numerical control: APT 0 pisaster Recovery 

1D8IIVlELLONICS INFORIVlATION CENTER 
Litlon Call our nearest sales office for more information. 

6701 Variel Avenue 
Canoga Park, California 91303 
(213) 887 ·5060, (213) 887·5100 

500 Carson Plaza Drive, #110 
Carson, California 90745 
(213) 515·0596 

8305 Vickers Avenue 
San Diego, California 92111 
(714) 565·8446 
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1001 West Maude Avenue 
Sunnyvale, California 94086 
(408) 245·0795, Extension 116 

._---------_._- .. -.- .. ------.--------.-.-.. 



INTENSIVE ONE & TWO-DAl 
SEMINARS AND BRIEFINGS 
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~RESENTEDIN 
2 CONVENIENT FORMATS 

1 
Highly focused one and two-day sessions 
• In 13 major cities - Cambridge/Boston, New York, 

Atlanta, Chicago, Denver, Anaheim, Pittsburgh, San 
I Francisco, Scottsdale/Phoenix, Seattle, Toronto, 

Washington, D.C., London, England . 
• On 250 different dates - so you can be sure that 

there's always a session and location convenient 
for you. 

2 In-house - at your organization 
• Tailored to your timing and specific requirements 
• At significant cost savings. 

Nhichever format you prefer, you'll have the confidence of knowing that any seminar you 
:hoose is one of the Datamation "36." This is a select group of the 36 seminar topics and 
instructors accorded Datamation's highest ratings for 1981-82. The seminars are: 
)ata Base Management Systems 

Baley, Feldman 
)ata Communications Concepts and Overview 

Baley, Feldman 
t..dvanced Data Communications: Regulation, Analysis, Design 

Wenker 
Distributed Systems: Concepts and Management Overview 

Baley, Feldman . 
Distributed Systems Technology and Design 

Uebowitz 
Data Base Management for Geographic Information Systems 

Hamlin 
Data Dictionary/Directory Systems (DO/OS) 

Plagman 
Management of Software Engineering 

Manzo, Levenson 
DP Security, Audit, & Control 

Rector 
Improving DP Center Performance & Productivity 

Plasket 
Structured Programming, Analysis, Design, and Testing 

Berard 
Systems Analysis 

I Cariss 
Systems Design 

Cariss 
Project Management 

Contos, Collard 
DP Project Management 

I Alexander 
Strategic Planning for Information Systems 

Rector 
Improving Your Leadership & Management Skills 

Averch, Johnston 
The DP Executive as Manager 

Averch, Johnston 

Demonstrating DP Department Performance to Non-DP Management 
B~w , 

Management Skills for First Line DP Supervisors 
Dudley 
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It's not necessarily good for everyone to have a 
liHle system on a desk if it is going to be used incorrectly. 

man, a senior vice president of Cullinane 
Corp. "This means a DB that handles facts for 
the general ledger , inventory, and other back­
bone applications. But there are plenty of 
micros out there, and computing in general is 
getting che<;lper. People want to get at the cor­
porate database, and they want a private data­
base, ,too. We shouldn't ask if one type of 
DBMS will replace another. There are different 
needs that require different types of systems. ' , 

But the movement toward distributed 
databases and diverse on-line users will stim­
ulate the move toward relational systems. 
','Some departments," observes Intel's Jerry 
Spencer, who heads the company's software· 
market development, "have personal com­
puters all over their offices. This creates a 
problem for the dp department. It's hard to 
draw a line. On one hand, you improve pro­
ductivity; on the other, there's a big system 

. that has to be managed efficiently." 
To an extent, DBMS functions are be­

ing merged into hardware, as IBM has done 
with its System/38. In other cases, products 
like Software AG'S Data Base Machine allow 
DBMS developers to add physical equipment 
to a user's site that enables the access to a DB 

to occur with less loading of a big mainframe. 
But making things cheaper or faster does not 
solve the administration problem. 

Dr. E.F. Codd, who played an impor­
tant role in the development of IBM'S relation­
al DBMS, SQUDS, says that bringing end users 
in touch with data" will be a major activity in 
the '80s." But, he adds "the switchover to 
relational systel1?-s will be very graduaL" 
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FACING 
THE 
FACTS 

Even if the database sys­
tems are there for getting at 
facts, the problems of con­
trolling what belongs in the 

DB and how it gets there will persist. If any­
thing, the issues will grow more serious as 
micros appear in more and more offices. 

"The key issue," advises Hal Ur­
bach, "is to integrate the micro. You can 
certainly program such a machine to look like 
a terminal and hook it up. But then you also 
have to examine the whole system architec,­
ture and decide what rights these machines 
have and what functions you want them to 
perform. 

"You can say no when somebody 
asks to hook up. But it won't work. You'll 
have people sneaking these systems in by the 
back door . You might start with a word pro­
cessor, and before you know it it's grown into 
a data processor and somebody wants to use It 
to communicate. " 

Without careful management, says 
Urbach, the result will be "chaos." Eventu­
ally, somebody has' to decide which pro­
grams, which data, and which equipment are 
to be used for a given application. Putting off 
the decisions, he adds, won't make them 
easier. Nor will a delay make life easier for 
the data processing department trying to build 
a database that will work today and tomor­
roW. Some big companies that formerly tried 
to delegate everything in an effort to decen­
tralize have turned around and are now strug­
gling to bring their,shops to order. 

The job, as defined by Merrill's John 

25" 
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Chatfield, an executive involved in database 
administration, includes not only gathering 
data and putting them in the right files in the 
right way, but also preserving their integrity 
and consistency. Along the way, the use of a 
DBMS minimizes redundancy so that the cor­
porate information resources can grow with­
out excessive waste of storage resources. In 
short, data processing departments have to 

, make sure that the use of a DBMS minimizes 
redundancy so that the corporate information 
resources can grow without excessive waste 
of storage resources. In short, data processing 
departments have to make sure that the use of 
a DBMS package fulfills the claims generally 
made for the software itself. 

At Merrill, where there are dozens of 
micros, the problems have all been faced, 
which is not to say they have been solved. The, 
company seems to be coping with the stock­
brokers who have put micros in their offices 
and with the problems of corporate databases 
all at the same time. 

The Merrill answer, so far, has been 
to help the account executive with a micro but 
to keep that small system away from the 
corporate data. The personal machine is run 
as a standalone. 

In a broker's office, an Apple might 
sit on a desk beside a Quotron terminal and a 
telephone. Each is completely independent of 
the other; the network, if you will, is estab­
lished in the mind of the broker. Should you 
call your broker, the micro will be used to 
retrieve and display your investment portfo­
lio. If you ask for a quote on some stock, the 
broker will get that from the Quotron. And if 
you want more information about the quoted 
company, the Quotron, which is linked to the 
on-line stock market system the vendor man­
ages as well as Merrill's central data systems, 
can provide Merrill's up-to-the-minute view 
of the company's condition. The data on the 
Quotron screen may be sent to a local printer 
or, if the report is quite long, to a central 
printing area that will mail you the report as it 
comes off the line with other similar docu­
ments. Once you act,the broker will update 
your file in his personal system but will use 

. the centrally controlled Merrill network to 
process your transaction. 

At Merrill, Ritch Gaiti, a computer 
expert who spends part of his time managing 
automation in br(lnch offices, is the person G 
who helps that broker pick a personal system, 8 
keep it productive, and understand its limita- ~ 
tions. These limitations include those im- ~ 
posed by technology as well as those imposed 6 
by Merrill Lynch. ~ 

Why two terminals to help one person ~ 
do what seems to be one job? ~ 

"When you're dealing with money, •• z 
says Gaiti, "you want to be able to control 8 
everything tightly. For us, the personal com- !i: 
puter is best used in. what we call 'island (§ 
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The problems of controlling what belongs in the 
database and how it gets there will get more 
serious as- micros appear in more and more offices. 

situations.' While we are thinking about inte­
grating these small machines with our central 
systems, we are not now planning to use them 
for processing. That is, we may use them only 
to help us share our information with account 
executives and ultimately with our clients." 

In order to help executives prepare for 
whatever is coming as a result of inexpensive 
small systems, Gaiti has organized a system 
that keeps micro users posted. This effort is 
officially unofficial, as the personal machines 
are generally brought in by executives under 
their own initiative and Merrill is not yet 
committed to a companywide program in­
volving them. 

"Our account executives are not data 
processors, ' , Gaiti .. explains, "nor should 
they be. But we do have to educate them 
about the technology they are considering 
using. So we run a hotline that enables 
brokers to get answers to technical questions 
and to express their wishes. We try to help 
them improve the service they provide to 
clients. 

-"We are also developing some appli­
cation programs for personal computers, al­
though our executives are using software 
bought outside or written by individuals in the 

company. These applications we are develop­
ing are done in BASIC so they can run on 
different machines. We try to narrow our 
efforts to the most popular systems; in our 
case these are units from Apple and Radio 
Shack. 

"We also publish a newsletter for 
interested account execs. It helps them select 
hardware and software and, more important­
ly, to understand .. the little machines they 
often see and sometimes have. The main 
purpose of the newsletter is to prevent our 
executives from trading one set of problems 
for another. 

"We only suggest things to do at this 
point. Merrill is not trying to dictate to its 
executives, although at times you might say 
we do come in with a little persuasion." 

Gaiti may find himself in an adversary 
relationship' with his own company's data­
base administrators. Ironically, because one 
of his roles is to take part in corporate systems 
development, Gaiti may find he is "in an 
adversary relationship" with himself. 

Will there be an all-in-one personal 
~ystem for Merrill executives? 

"Right now," observes Gaiti, "there 
are too many alternatives. If we cast any 

Two big reasons 

decision in concrete we'll probably find out 
that we've committed ourselves too early. 
This does not mean we are without a direc­
tion, but it does mean that we recognize that 
some of what we are doing is, at best, intelli­
gent guesswork. We know we can't always be 
perfectly right; we most certainly are not 
going to be dead wrong. 

"As technology moves ahead, we 
hope to be in the right place. It's like catching 
a ball. You want to be where it will land, not 
where it is when you see it. In our business 
that means that we will- most likely end up 
with persol!al terminals, plus local processing 
on turnkey minis in each office. We'll have 
made the right decisions regarding the corpo­
rate database. Each executive-and his per­
sonal system-will pass along the informa­
tion it needs to." ~ 

Peter Krass and Hesh .. Wiener are, re­
spectively, managing editor and pub­
lisher of Technology News of America. 
The New York company produces an 
international computer news service 
and two monthly newsletters, Comput­
er and Communications Buyer and 
Mainstream. 

MTI stocks the inexpensive Diablo 630 printer. 
Interchangeable metal and plastic print wheels make it unique. 

Both print wheels come in over 100 different type applications expertise and service you'll ever need 
styles. That gives you a lot of flexibility. You can for your communications network. Call MTI today. 
choose the appropriate plastic or metal print wheel New York: 516/482-3500, 212/895-7177, 518/449-5959 
for the job you are doing. Word processing? You OutsideN.Y.S.:800/645-8016 
might prefer the less expensive plastic print wheel New Jersey: 201/227-5552 
and a lot of type styles. Forms handling? The metaY Ohio: 216/464-6688 
print wheel makes up to 15 clear copies. 

And that's not all. The Diablo 630 has fewer moving 
parts, which means fewer adjustments, enhanced re­
liability and easier maintenance. 

MTlis one of the few authorized Diablo distributors 
in the country, and stocks the Diablo 630.for you at 
lease and purchase prices that are hard to beat. We 
are the one source for all the terminals, peripherals, 

Applications Specialists & Distributors, New York, New Jersey and Ohio. 
Intel, Texas Instruments, DEC, Dataproducts, Lear Siegler, Hazeltine, 
Diablo, Teletype, Racal·Vadic, Anderson Jacobson, General DataComm, 
Digital Engineering, Techtran, Cipher, Priam, SMS, Western Peripherals, 

Able Computer, Elgar and Frankli,n Electric. 
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Hewlett-Packard introduce 
It does accounting, 

communicates with big 
EDPsystems, seats 6, and 
you don't need. computer 
experts to run it. 
Our new HP 250 provides the power and versatility 
you need to computerize a busy branch office or small 
department. Without the staffing requirements and 
expense of a big EDP system; 

Six people can use it at the same time, doing every­
thing from data entry and accounts receivable to text 
editing and sales analysis. ' 
. And when it's time to report results, the 250's 
advanced RJE/250 software lets you communicate 
easily with your IBM mainframe. Or via a DS/250 

link, it can become a virtual 
terminal to an HP 3000, 

transferring files and programs automatically be-
tween the two systems. . 

The HP 250 is also one of the few computers. 
of its size'with full-fledged data base management. 
IMAGE/250 is designed for easy access, formatting 

, and reporting - without any programming at all. In addi­
tion many special application packages are already 
available both from OEMs and HP. 



he Branch Office COntputer. 
It's a real pushover. 

We've taken great pains to make the HP 250 "easy 
to use. Its operating commands are in simple English. 

. Program-defined "softkeys" lead users through detailed 
procedures step by step~ And if they make a mistake, 

. error messages tell them what they're doing wrong. 
All of which means less hand-holding by you. 

To make management decisions easier, the HP 250 
drives a range of color plotters. So you can turn hard­
to-grasp data like sales analyses into clear pie and bar 
charts, graphs and overhead transparencies. 

Text editing is just as straightforward. You can 
prepare proposals, reports and correspondence while 
someone else is doing data processing on another ter­
minal. And get letter-quality or high-speed computer-
generated documents. . 

There's even an easy way to guard against losing 
data. By pushing a "softkey," you can back up 16 Mb of· 
Winchester disc storage into cartridge tape. Just in case. 

Of course, when you buy an HP 250, you're also 
getting support from one of the world's largest computer 
companies. With over 170 offices ~orldwide, we provide 

an extensive range of services, including a complete 
program of on-site maintenance and repair. 

8.00-453-9000 
Call this number (in Utah, 800-622;.2550), for the 
location otthe HP sales office nearest you. They'll see 
to it that you meet the HP 250 face-to-face. Or write 
formore information to Hewlett-Packard, Attn:Jim Groff, 
Dept 04115,11000 Wolfe Road, Cupertino, CA 95014. 

When per/onnance must be measured by results. 

rhO- HEWLETT 
~~ PACKARD 
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To improve productivity, the quality of code 
being created, not'the quantity, should be emphasized. 

REVERSING 
THE· PRIORITIES 
by Leon Presser 
The decreasing cost of hardware has made it 
attractive to apply computers to an increasing 
number of applications. However, applica­
tions require appropriate software, and soft­
~are is produced by programmers. 

Programmer productivity is custom­
arily measured in lines of code generated. In 
the early days, a programmer produced 400 to 
500 lines of code per year; today's program­
mer creates 1,500 to 2,000 lilies of code per 
year. While such estimates vary widely, the 
pattern is clear: in the last 30 years, the 
productivity of programmers has only in­
creased by a factor of 3 to 5. 

There is a further complication. The 
quality of software is so poor that a large 
portion of a firm's programming staff is dedi­
cated to maintaining existing software: that 
is, correcting malfunctions or modifying ex­
isting programs. A recent study estimated that 
30% to 40% of the available programming 
time is spent in maintenance activities. 

This is The Software Problem. 
An analysis of software development, 

practices shows that the software industry 
lacks methodology and tools, and conse­
quently, it is highly labor-intensive-an em­
barrassing situation for an industry that en­
courages the automation of others. This prob­
lem is exacerbated by the current shortage of 
programmers and their spiraling salary de­
mands. -Also, examination of university pro­
grams in computer science shows that, wjth 
few exceptions, the graduates are 'poorly pre­
pared. 

The foreseeable future appears bleak 
unless action is taken to address the problem. 
The software problem can be summarized as 
low productivity (both in quality and in quan­
tity). A second look at the problem reveals a 
fundamental deficiency: lack of methodology 

\ and tools for software management, develop-
\ment, and maintenance. 

. It appears that current work focused 
on improving productivity defines productiv-
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ity as increasing the quantity of code, rather 
than emphasizing the quality of what is pro­
duced. Our experience indicates those priori­
ties should be reversed. It is more cost effec­
tive to improve quality than to increase quan­
tity. 

In order to place programmer produc­
tivity in a clear context let's consider the 
following scenario. 

sured here in lines of code that were not 
. generated. 

It is revealing to tabulate, over a 10-
year period, the amount of code being pro­
duced, as well as the cumulative cost of 
maintenance for this simple example where 
Po = 2,000 lines/year and F = 0.35: \ 

Cumulative 
Yearly Lines, Maintenance Cost 

A programmer joins' a company that Year of Code Produced' in Lines of Code 
has just procured a computer and embarked 
on a software effort. We will assume that the 0 
programmer has completed all necessary 1 
training before reporting to work. Further- 2 
more, we will assume the programmer will 3 
generate, on the average, P lines of code per 4 
unit time, let's say per year. 5 

The first year the programmer gener- 6 
ates P lines of code of a certain quality. 7 
During the second year, the programmer 8 
dedicates part of his time to maintaining the 9 
code generated during the first year, and the 10 

2,000 
1,300 

845 ' 
549 
357 
232 
151 
98 
64 
41 
27 

o 
700 

1,155 
1,451 
1;643 
1,768 
1,849 
1,902 
1,936 
1,959 
1,973 

remaining portion of his time to generating - a: 
new code. The above tabulation is shown in graphical ~ 

The third year, the programmer de- form in Fig. 1. As previously mentioned, 8 
votes. time to maintaining the code generated programmers are spending 30% to 40% of () 
during the first two years, and so on. Assume their time in maintenance activities. That is ~ 

UJ 
that the code generated by the programmer is why we employed a loading factor of 0.35 in ~ 
of a constant quality Q. We can obtain an the above example. For our purposes, it is not in 
indirect but pragmatic measure of the quality too important whether the programmer is fix- I 

of the code being generated by determining ing problems or improving the software. High ~ 
the amount of time the programmer is dedi- quality software should have few problems (!) 

cating to maintenance activities. ' and/or should require minimal effort to modi- 5 
We will define a loading factor F as fy. Returning to our small example we are led it 

the reduction in programmer productivity per to the following observations: ii: 
unit time due to the maintenance load. The 1. The productivity curve and the cu- ~ 
loading factor is represented as a fraction of mull::ltive maintenance cost curve intersect at ~ 
P. For example, if our programmer had an approximately the 20th month of employ- ~ 
initial productivity during the first year of Po ment. This is a critical time line: it is the time b 
= 2,000 lines/year and on the second year the when a programmer" crosses over" and be- ~ 
programmer only produced 1,300 lines of\ gins to spend more time in maintenance of old Z 

code, then we say that the loading factor, F, code than in creating new code. Examination in 
was 0.35 and that it degraded productivity by of a large number of resumes reveals, person- 6 
700 lines of code. That is, we are representing ality and economic issues aside, that there is a ~ 
here the cost of maintenance as a certain strong correlation between this time line and ~ 
amount of degradation in programmer pro- the time when a programmer moves to a new :3 
ductivity. Thus, cost of maintenance is mea- job. ~ 
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High quality software should have few problems 
and should require minimal effort to modify. 

2. When a programmer resigns, his 
maintenance load has to be apportioned to 
other programmers, thus accelerating the res­
ignation of new hires or crippling the effec­
tiveness of the established programmers. 
These events could lead to a programming 
staff that is totally consumed in maintenance 
activities unless remedial action is taken by 
management, such as returning the code early 
in its potential life span, with consequent 
economic impact. However, the early retire­
ment of code creates the need for new soft­
ware development; a vicious and costly cycle 
exists. 

It follows that a most immediate ob­
jective should be to move the cross-over point 
to the right. Let us derive a formulation for the 
cross-over point, C, in terms ofthe productiv­
ity, P, and the loading factor, F, we obtain: 

C = - 0.69314 
In (1 - F) 

I 

We note immediately that C is independent of 
P. That is: for a fixed value of F, C· is 
unaffected by variations in P. This represents 
a principal contribution; hence, we will re­
state. The above formula indicates that if we 
maintain the quality of the code produced at a 
constant level, but double the amount of lines 
of code produced, the point in time at which 
the programmer enters the "boredom re­
gion" will not change; however, the amount 
of code to be maintained will increase an 
amount proportional to the increase in code 
produced-thus, intensifying the magnitude 
of the problem. Figs. 2 and 3 emphasize the 
point. Fig. 2 is similar to Fig. 1 except that the 
initial productivity is doubled to 4,000 lines/ 
year while the loading factor F remains fixed 
at 0.35. Fig. 3 is similar to Fig. 1 except that 
the loading factor is cut in half to 0.175 while 
the initial productivity remains fixed at 2,000 
lines/year . 

Observe that the cross-over point is at 
19.3 months in both Figs. I and 2, but in Fig. 
3 it is at 43.23 months. Also note that reduc­
ing the time spent by our programmer in soft­
ware maintenance, from 35% 'to 17.5%, 
moved his cross-over point by 24 months. 

Therefore, current software produc­
tivity efforts should be centered on improving 
the quality of the code being created and not 
the quantity. As we improve the quality (i.e., 
decrease the value of F), and move the cross­
over point to the right, a time will arrive when 
it will be cost effective to address the quantity 
factor. 

Now is definitely not the time. ~ 

*"Support Costs Soar," DATAMATION, pp. 42·43, February 
1981. 
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"This next question is for anybody." 
f3a/~" B 
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Dr. Presser, a ·former University of 
California faculty member, is founder 
and president ofSoftool Corp., a soft­
ware company in Santa Barbara, Calif. 

~ ______________________________________________________________ ~U 
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Using the Technical Efficiency Index and 
the Relative Manpower Utilization Index may give 
an organization a true picture of its productivity. 

THEORIESOF 
PRODUCTIVITY 
ANALYSIS 
by Robert W. Osborn 
While hundreds of different things are mea­
ured in the dp industry, productivity is not: it 
is calculated, and the few people who boldly 
state a number for productivity generally con­
cede their metric is not really adequate. 

The software salesman who guaran­
tees his customer a 300% productivity in­
crease may be talking about development 
time or rate, while the customer interprets it to 
mean overall cost savings-a potentially 
costly mistake. 

Yet "productivity" is a powerful, 
useful word. Having a metric, however inad­
equate, allows one corporate executive to 
boast that his software development staff has 
experienced a 20% increase in productivity as 
a result of new methods and tools (some of 
which were doubtless sold by his company). 
It causes another to lament that the industry is 
only increasing in productivity at the rate of -
3 % a year, despite the availability of the new 
tools. Recently, certain customer-provided 
information led IBM to conclude that a 170% 
overall productivity improvement was theo­
retically possible. 1 These figures are not com­
parable, however, since different metrics 
were used. 

Figures of production tell how much 
is produced, ·while productivity tells how well 
resources have been used in producing it (and 
perhaps how useful the result is). To be pro­
ductive, one must be both efficient ("acting 
in such a way as to avoid loss or waste of 
energy in effecting, producing or function­
ing") and effectual ("accomplishing the de­
sired result or the fulfillment of -a purpose or 

_ intent especially as viewed after the event"). 
At first glance, it would seem the defi­

nition is reasonable and broad enough to ap-
- ply to software projects. The problem is _ in 
quantifying and measuring the terms' 'capac­
ity," "unit," "effort," "effectiveness. "Pro­
grammers are not merely producing products, 
they are creatively solving problems. A pro­
ductivity measure is ideally a single number, 
an index, which intuitively should have the 
following properties: 

1. Be objectively measurable 
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2. Be objectively comparable among 
companies, divisions, projects, and people 

3. Be comparable over time 
4. Distinguish product characteris­

tics from productivity 
5. Get larger as things get "better" 
6. Predict production-at least on the 

scale of No.7 
7. Use the broadest possible relevant 

resources 
8. Cover both efficiency and effec­

tiveness 
One view of worker productivity is 

the relation: 
Units output = Productivity x Time 

or U=PT, where Time is the elapsed time. 
Productivity thus has dimension lItime, and 
is directly measurable by a count -bf units 
output. If productivity varies, the slope (dU/ 
dT) is an absolute measure of improvement, 
and the curvature (d2U/dT2) is the rate of 
improvement. 

The equation is fine for repetitious 
tasks with measurable output, but does this 
definition of productivity apply to software? 

If one breaks down the software into 
its simplest parts to get a measure of units 
output, the productivity metric becomes (al­
most) the familiar lines of code per man­
month (LOG/MM). There are three assump­
tions in this measure: we know how to count 
lines of code; the product is a program (and 
only a program); and we can use productive 
time instead of elapsed time. 

The last one is usually assumed in the 
dp shop, although to the user/client any time 
spent away from his pet project is nonproduc­
tive. The first two are debatable. The litera­
ture for anyone of the languages reports at 
least six different ways of counting code. 
There exists no objectively defensible com­
parison between the 160 or so languages be­
ing used. Even going one step further (and 
comparing bytes of object code) is so highly 
dependent on the compiler (or interpreter)" 
programming style, etc. that comparisons are 
dubious. 

In terms of the criteria above, the met­
ric LOC/MM is known to violate No.2, prob­
ably No.7, and usually No.8. Prediction; as 

per criteria No.6, is also highly dubious. 
Capers Jones at IBM2 recommends 

using the reciprocal of the above measure: 
man-months effort per thousand lines of 
code. He argues that this is more reliable and 
simpler to deal with arithmetically; columns 
detailing effort in various activities can be 
summed. 

The principal reason for its increased 
utility is that man-months effort per K lines of 
code is a cost unit, and not a work unit. It does 
not imply that the person doing the work is 
actually writing code-so it accounts for indi­
rect tasks like documentation and even for 
slack time-and it will work for modular pro­
gramming with reused modules. The disad­
vantage is that it still uses the program size as 
a normalization base, and wide variations oc­
cur. For example, figures of $8 to $10 per line 
are not unusual for a straightforward dp appli­
cation, but IBM reportedly spent over $200 per 
line in developing VTAM. 

It can be argued that any productivity 
metric that is solely dependent on sheer pro­
gram size (even for normalization) not only 
ignores nonprogram outputs, but also ignores 
the complexity of the project. The RADC data­
base of software projects3 shows a variation 
of over 1,000 in LOClM~ for all completed 
projects. 

- Trevor Crossman . at the Standard 
Bank of South Africa4 defines productivity in 
terms of primitive subprogram function rather 
than lines of code. In data from 10 large in­
house COBOL systems ,developed for both mini­
computers and mainframes, Crossman found 
a simple linear relation between number of 
functions and total project development time. 
Crossman argues that the subprogram ap­
proach avoids having to make subjective as­
sessments of program complexity or pro­
grammer ability. In addition, it is measurably 
influenced only by "breakthrough technol­
ogy, " while allowing straightforward com­
parison between projects and installations 
(without the problems of comparing different 
languages or line-counting methods). Final­
ly, it allows confirmation of estimates. 
Capers Jones agrees that this metric is more 
acceptable than lines of code, and it may 
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become the standard if IBM'S efforts in this 
direction gain industry acceptance. 

COST 
VS. 
BENEFIT 

Perhaps the U = PT rela­
tionship is fundamentally 
inapplicable. The manu­
facturing industry does not 

examine the products but concentrates instead 
on the primary goals of cost savings and prof­
it. Productivity is thus redefined: 

Profit (or Benefit) = Productivity x 
Loss (or Cost) 

Some industry measure~ are: 
• Global factor productivity or gross ineffi­
ciency: the ratio of gross output to total facto­
rial inputs (capital, labor, external purchases) 
• Total earnings productivity or conversion 
efficiency: the ratio of total earnings or engi­
neers' added value to the total conversion 

@ costs 
C§ • Added value labor productivity~the ratio of 
8 economic added value or net output to inter­
t) nal expenses 
::f • Total factor productivity: the ratio of profit 
~ to total factorial inputs 
~ • Conversion profit productivity: the ratio of 
~ profits to conversion costs , 
~ • Labor profit productivity: the ratio of profit 
~ to labor costs 
[5 These measures have not been applied 

Programmers are not merely producing products, 
they are creatively solving, problems. 

in the software industry although more and 
"more sophisticated attempts are being made, 

particularly in project costing and cost-bene­
fit analysis. This lag is partly due to the fact 
that unless the product is sold in a competitive 
market, the value-added benefit is hard to 
measure. 

A cost-benefit measure is appealing 
because it allows the dp manager to say: "De­
spite some high development costs, my de­
partment overall saved the company X dollars 
this year while helping it to give better service 
to customers. " 

Edward Nelsons offers a good per­
spective. Ratios, he argues, are to be avoided 
in studies of cost-effectiveness, because opti­
mal ratios, like optimal computer programs, 
are usually not the primary goals per se-and 
this distraction can lead to ridiculous conclu­
sions. "For example, the selection of a house 
on the basis of the least cost per \~quare foot 
could result in the choice of a $500\000 man­
sion rather than the $25,000 bungalow that 
may more closely meet the real needs and 
budget of the purchaser. 

, "Because absolute magnitudes are 
important, the general statement of the crite­
ria appropriate for cost-effectiveness studies 
distinguishes the following: 

1. Fixed gain, variable cost: re-

sources are added to the various alternatives 
up to the point where each alternative accom­
plishes the objective; the best alternative is 
that with the least absolute cost. 

2. Fixed cost, variable gain: the alter­
native that accomplishes the most objectives 
at a gi ven cost chosen. 

3. Maximize absolute difference be­
tween benefit and cost. " 

The goals determine the measure. 
The relationship between productivity 

and effectiveness must be examined for the 
three cases just mentioned. Since our earlier 
definition couches productivity in terms of 
efficient use of resources, labor-intensive 
production must be judged primarily on the 
basis of speed. Effectiveness is related to both 
the quality of the product and its utility. Qual­
ity, however, must be enforced by some ex­
ternal standards and is unrelated to productiv­
ity per se. 

If the product (software or documen­
tation, say) takes additional time or resources 
to match the standard (acceptable error rate, 
say), then productivity is lower, according to 
the above definition. Even on the routine and 
repetitive automotive assembly line, the cars 
must meet factory specifications before they 
are counted as part of the day's output. Im­
provements in productivity come when easi­
er, faster, or cheaper methods are used to 
increase quality. 

The "utility" may, or may not, be a 
part of productivity, depending on the organi­
zational (or project) goals. If a task must be 
done, then both utility and quality are based 
on external standards, and the most produc­
tive method is the one with the least cost. If 
utility is to be maximized, then a measure of 
utility is a part of productivity, which is then 
increased by choosiqg alternatives that give 
the most benefit. The difference between 
benefit and cost are simply maximized, and 
efficiency and effectiveness play equal roles. 
If a company's measure were cost/benefit or 
even net savings per elapsed time, the user 
and ultimately the whole company would be 
involved in the analysis. 

Benefit analysis encourages the dp de­
partment to increase "productivity" by care­
ful selection of projects as well as by efficient 
development. It encourages effectiveness­
or reliability-at the same time, if costs of 
maintenance are considered. If nothing else, 
it encourages the collection of all costs in the 
software development, including the hereto­
fore hidden ones. 

But the measure cannot predict yield. 
It cannot assess productivity improvemeQt 
tools, since one component of the equation 
(the "benefit") is outside the sphere of influ­
ence of the programmer or development 
group. Since new tools involve purchase and 
retraining costs, the measure tends to discour­
age innovation. 
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Benefit analysis encourages the dp department 
to increase productivity' by careful selection 
of projects as well as by efficient development. 

BEST 
PRACTICE 
FUNCTION 

The' 'best practice produc­
tion function" may offer 
some help for interrelating 
the productivity of several 

departments or companies. Nelson6 has ap­
plied this concept to the computer industry. 
First noting that the computer programs are 
almost never an end product but rather the 
means by which computers are' used to 
achieve other purposes, he avoids a direct 
focus on either the hardware or the programs. 
If there is more than one input factor (e.g., 
personnel and hardware) and if an objective 
measure of the system's output can be de­
vised, we can use the' economist's "produc­
tion function" to formulate indices to com­
pare with each other and with an optimum. 

The ratios of each productive-agent to 
output can be plotted (Fig. 1); in this exam­
pIe,. vo statistics of 10 different companie~ are 
shown. The "best practice production func­
tion " is the concave curve joining points A 
and D; these firms show' minimum use of 
resources per unit of output. The slope of the 
production function indicates, in this case, . 
the rate of substitution of labor for capital. 
Investment in system changes can be expect­
ed to result in total cost savings up to that 
measured by the difference between current 
operations and the best-practice target. The 
index values must reflect the disparity be­
t~een the points. The first that is. proposed 

here is the Technical Efficiency Index, mea­
suring (in the sample graph) the success of 

i system P relative to the best-practice pointG 
! in producing maximum output from a given 
set of inputs., This index makes it easier to 
compare very disparate systems. 

The second is the Relative Manpower 
Utilization Index, a measure of the degree to 
which manpower expense can be reduced 
(within the limits of the technology), assum­
ing that equipment expense remains constant. 
The work cited has had some confirmation in 
an early analysis of several U.S. life insur­
ance companies. Nelson uses the Relative 
Manpower Utilization Index to show that ad­
ministrative costs can be reduced 50% for the 
average company, providing these companies, 

. manage their business so as to achieve the 
performance already demonstrated by their 
peers. 

Two metrics are needed to gauge pro~ 
ductivity: effort per normalized output and 
cost/benefit. 

If the systems development (SD) 
group develops and enhances prespecified 
software within a given budget, then it is the 

: efficiency of that production which is the sole 
, measure; this is measured in cost per unit 
output. This case is the classic "fixed gain, 
variable cost" situation. ' 

If the SD budget is allowed to change 
(usually upward) to meet c<?mpany needs, and 

"Poor Wilbur ... the ball is never in his court." 
© DATAMATION 
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if there is always a backlog of software proj-' 
ects (a three-year backlog was cited in one 
industry survey), then the situation ap­
proaches the economic "variable cost, vari­
able gain" situation in which both efficiency 
and utility play equal parts. The sole measure 
in this case is benefit minus cost, and the 
objective is to maximize the difference. The 
goal of the dp department here is to save the 
company money. 

In practice, neither budgets nor pro­
duction are completely constrained or uncon­
strained, so both sets of measures are impor­
tant in assessing productivity. 

"Effort per normalized output" can­
not be used to assess efficiency improvements 
resulting from new tools or techniques until a 
suitable normalization metric which com­
bines size and complexity is found. In prac­
tice, we fall back on stepwise linear regres­
sion on an expression of the following form: 

, log Y = A + I B i'log x i 
+ I C j a j(O, 1) 

where Y is project cost, x is the numeric 
project characteristic (e.g., lines of code), 
and delta represents the presence or absence 
of nonnumeric characteristics (e.g., use of 
assembler). 

Efforts continue to reduce or elimi­
nate some of the software life-cycle phases, 
particularly programming, testing, and main­
tenance (postinstallation fixes, anyway). Use 
of module libraries and automated aids for 
program construction are in vogue. 

It may be that programmer productiv­
ity can be substantially improved by eliminat­
ing the programmer. 
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iveme30 
minutes and I'll convince 
you our CP.-6 computer 
sysremcanservemoreuse~ 

in more ways at less cost . 
than any other system today." 

Ron Cuneo 
VP, CP--6 Marketing 

Honeywell Information Systems 

CP .. 6, Honeywell's newest operating 
system software, is specifically 'designed to 
serve a large number of users interactively 
and productively. And, since CP .. 6 supports 
the full .. range of Honeywell DPS 8 equip~ 
ment, users benefit from advanced technol .. 
ogy in both hardware and software. 

"I'll show you a system that's easier to use." 

CP .. 6 is a thoroughly user .. tested system 
that is both simple to learn and simple to 
operate. It's boosting productivity for a host of users in a variety of ways. 

For example, students at a western university use terminals scattered across 
campus to access the system. Meanwhile, administrators and researchers are using the 
system for batch processing and interactive timesharing. 

, Another university has used CP .. 6 to automate the circulation process, of one of 
the largest libraries in North America. In addition, the staff uses it for administrative 
functions including inventory control and accounting. . 

And ~n California, a company is .providing health .. data management services to 
medical schools and major clinics via a nationwide distributed processing network 
supporting over 800 terminals. 



"~ believe in making the best even better." 

We just released an advanced CP .. 6 distributed transaction processing system 
that weds large .. scale and minicomputer technologies. And we're hard at work on 
additional productivity aids that will benefit both novices and professionals. 

So let's make a date. Call 
( 602) 249 .. 7924. Or write Honeywell, 
200 Smith Street (MS 487), Waltham, H one~ell 
Massachusetts 02154. I'll make sure J --
you get your 30 .. minutes .. worth. The ingenuity of people, the power of computers. 
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It's·simple.'Ho~e'slnformation Management' HOUUE' '. '. .' equipmentto electricb~tlet. And shelv~s\~ndmob'iI~ , 
Station provides the vital .link between people, .' pedestals provide active storage. Most importantly,' 

, 'e,le'ctronic, equipment, and office space. The end the Howe 'IMS is designed to adapt to ever :' " . '.' " ' 
result?.A more.comfortable and efficient working changing electronic equipment, assuring 'productivity 
environment. Versatile configurations of stations WORKSTATIONS" foryears to come. For details on the Howe 

'assLirespace efficiency. Two work heights, for WHERE THE Information Management Station, write: Howe 
writing and keyboard use, mean minimum fatigue PRODUCTIVE Furniture Corp., Dept .. 13,155 E. 56th St., New York, 
, "and maximum comfort.· A unique wire routing GET MORE NY 1 0022; Or call collect: 212/826-0280. 

, ,system provides unobtrusive channeling from PRODUCTIVE Showrooms,Nationwide. 
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NOT WHAT 
HE HAD· 
PLANNED 
This isn't exactly what he had planned. 

Like- all conscientious graduate stu­
dents in the early 1950s, Bob Coyer was cer­
tain he was going to be a teacher. Oh, he had 
dabbled in $ome esoteric areas, such as hu­
man factors engineering, while studying at 
the University of Buffalo, but his primrose 
path led only to the classroom. Besides, 
what's a future phD in psychology to do? 

So when St. Lawrence Univ. called 
with a job offer, Coyer accepted. He 
trekked across the .wilds 'of upstate New 
York imd entertained ideas of spending the 
rest of his days in Canton, hard by the Adi­
rondack Mountains. 

Then the universIty suggested he 
write a book. He had begun a human factors 
engineering course at St. Lawrence and had 
written a paper about it. Suddenly, he, was 
more than an obscure professor at a remote 

, small school. Publishers, advances in hand, 
were knocking down his door. 

"I told them to forget it," says 
Coyer, now vp for tax andtelecommunica­
tions policy of the Computer and Business 
Equipment Manufacturers Association 
(CBEMAl. "I was disenchanted with the aca­
demic life and the terribly low pay. It fell 
behind in my priorities:" 

That project was permanently exiled 
shortly thereafter. In 1956, RCA, aware of 
Coyer's World War II Air Force experience 
in electronics and radar, as well as graduate 
school performance in helping an aviation 
company develop for the Navy an all­
weather helicopter ,wanted to add him to its 
ranks. It might have been the easiest sale in 
the company's history. 

"I was fascinated with the guy who 
offered me the job," Coyer says. "He was 
also a human factors engineer, and the job 
seemed much more of a challenge than writ­
ing a book. It was the best decision of my 
professional career. " It was also a decision 
that has taken him on a long and winding 
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ROBERT A. COYER: "My career is 
studded with taking chances, going 
into something that is a little bit out­
side'my immediate past." 

road froin the private sector to consulting to 
the government and back. 

"I was plunged right in~o the engi­
neering environment, " Coyer recalls. 
"These were really classy, capable, engi­
neers, involved in information systems, ra­
dar training, and many other fascinating as~ 
pects of electronics. They were skeptical of 
psychological-type engineers, like me. But 
over the years they became very dependent 
on us and recognized our contributions to 
the massive information systems RCA was 
building. " 

As a human factors engineer, 
Coyer's contribution was to narrow the 
chasm between man and machine. He had to 
remind the engineers ,that the working world 
is not populated by their clones; that what is 
transparent to engin~ers may be opaque to 
others. 

,"The job was reconciling human 
sensory and motor capabilities with ma­
c;hines," Coyer says: "What man could do 
best, delegate to him; what amachine could 
do best, delegate to it. But you could opti­
mize the interface by proper design of the 
instruments. " 

But even interfaces can't be opti­
mized forever. 

After his fifth year, some former 

RCA employees who had begun their own 
planning and research corporation sought 
his services. He told them thanks, but no 
thanks. Clearly not ones to, take a hint, they 
r,eturned the next year, and this time Coyer 
succumbed to their charms. 

"Things were getting ,a little dull 
around RCA," he admits. "They'd just put 
in a $1 billion ballistic missile early warning 
system, and I had the satisfaction of seeing 
my ideas actually put into place. That W<j.S, 

in a sense,' all over. So again the sirens lured 
me-this time to Hawaii to work on a new 
project. 

"My career is studded with taking 
chances, going into something that is a little 
bit outside of my' immediate past. It follows 
a risk situation~afte_r I've got one thing 
knocked, I try something else." 

This' 'so'mething else" lasted five 
years. 'Coyer traveled the world; 'analyzing 
almost all aspects,ofthe Navy) information 
systems. Aft~~ :th~ee years, lie and Arthur 
Young and Co.: felt the first pangs of a 
mutual admiration society. True to form, 
Coyer let the idea germinate for a year be­
fore agreeing to terms in 1968. 

,While there, he gradually drifted 
into more and more dp, including a hercule­
an'study for New York State ,on how to 
automate its vital statistics and records. He 
also worked for Vico Henriques, a previous 
acquaintance and now, as current president 
of CBEMA, the man primarily responsible for 
Coyer's present employment. 

A General Services Administration 
recruiter eventually caught up with Coyer, 
but naturally failed to land him on the first 
attempt. Coyer was a candidate for director 
of the newly formed dp piece of an umbrella 
organization called the Office of Federal 
Management Policy. He sent in a resume, 
didn't hear anything for months, then sud­
denly was scheduled for an interview. 

"They offered me the job, it sound­
ed interesting, and so I took it .. in 1974" 
c::oyer says. "I really wasn't looking to 
leave, as I hadn't been in any of my other 
jobs. I've never really set time'limits. I've 
never sought anything and never actively 
sought change. In fact, I've purposely 
pushed some of them away. 

"I'm not one of those who wakes up 
in the middle of the night and says, 'that's it, 
I'm gone. ' I walk around and poke it with a 
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stick to get the courage to rationalize the 
move. Then I talk to people, subtly, and 
enlist their support ifl 'm really interested. " 

Within two years, Coyer had expe­
rienced the nadir and apex of . life in the 
bureaucracy. The Office of .Federal Man­
agement Policy was yanked from under 
him, victim of a jealous congressional ap­
propriations committee which refused, to 
fund it because the Office of Management 
and Budget had transferred some of its re­
sponsibilities to GSA without the commit­
tee's approval. 

While people were, laid off, .trans­
ferred, RIFed (bureaucratese for "reduction 
in force") ,alid, as Coyer says, "fell 
through the cracks somewhere," he and his 
intrepid band survived intact and surfaced in 
GSA'S Automated Data and Tele-Communi­
cations Services (ADTS) division. 

Coyer's first assignment there was 
the infamous "long-range planning." Tak~ 
ing it literally, he directed the production of 
a two-inch report on .' 'Future Courses of 
Action for ADTS. " 

"It was a hell of, a report;" he 
boasts, "one of the only ones I've ever seen 
that drew an unofficial commendation from 
OMB. " 

Coyer's official commendation was 
a promotion to assistant c9mmissioner for 
policy and planning; then, for his fincH eight 
months there, ajump to acting deputy com­
missioner. While in those positions, he 
strove valiantly to streamline the agency's 
procurement process (DATAMATION, Dec. 
79.) 

"I was afraid I wasgoing to become 
what I detested in some bureaucrats,' ',he 
confesses. "The 'ho-hum, I'm-safe, the­
last -guy -that -signs-it, it' s-his-problem, not­
mine' attitude. 

" "I had to consciously fight it. It's so 
easy not to return phone calls. I'd get calls 
from little people, someone out in Arizona, 
who'd say 'where's my procurement?' If 
they knew the system, they wouldn't dare 
call me. Out of desperation they'd call my 
number and I'd take the call. They were so 
grateful. They'd made '18 phone calls before 
that and been kissed off on everyone. 

"I was afraid I would get calloused 
and not answer the phone." 

His. skin hadn't thickened quite 
enough so he wouldn't entertain thoughts of 
becoming commissioner of ADTS. He had 
all the qualifications-support from .indus­
try and the agency, although some hard­
liners regarded him as an industry apologist; 
impeccable Republican credentials, which 
he had riever hidden; seven years' expe­
rience, and a justifiable reputation as a man 
who' could shred red tape with the best of 
them. With commissioner Frank Carr, a 
Carter appointee, sure to leave, the ascent of 
the crown prince seemed for' the asking., 

Characteristically, Coyer never said 
a word. . 
, , "I had a lot of people from the agen-
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cy and industry say, 'I assume you're going 
to go after that job,' "he admits. "I was 
even starting to contemplate the changes I 
would make. But I had no real ambition to 
become commissioner. I tho~ght I was con~ 
tributing quite a bit where I was and making 
significant changes there that, were long 
overdue. 

"But I guess if this opportunity at 
CBEMA hadn't opened up, I would have shot 
for the commissionership and probably 
would have gotten it. Still; it wasn't enough 
to deter me from the attractions of returning 
to the private sector, taking a risk again, and 
immersing myself in areas of uncertainty 
where I have to play catch-up. " 

Why alter a successful pattern and 
practice? The 55-yea,r-old ice hockey freak 
(he plays three times a week and recently 
had a' cast removed from his fractured 
foot--'-:'three weeks' earlier than the· doctor 
had ordered) has come full circle. Surely 
CBEMA will be wiser for his unique perspec­
tive of GSA, just as. GSA.will be well served 
by Coyer's presentation to it of industry 
concerns and problems. 

Hardly.the kind of future he envi­
sioned when he told the publishers to take 
their money and run. 

-Willie Schatz 

NOTA 
RETIRING 
SORT 
Francis V. Wagner likes the idea of retiring, 
but not of retirement. 

In fact, most friends and acquaint­
ances of the 65-year-old vice president of 
Informatics Inc., Woodland Hills, Calif., 
would describe him as the least retiring per­
son they had ever met. 

But he is officially "semiretired," 
though no one seems to know exactly what 
that term means. "All it means is that I'm 
65, " quipped Wagner at a receijt meeting of 
the Digital Computing Assn. (DCA), where 
he was well roasted by fellow old-timers in 
the computer industry. 

Wagner added that, his seQliretire­
ment means "all I'll 00 is ~ork my 60 hours 
each week, and then I'll be through. " 

At a later semiretirement party given 
for him by Informatics at, the posh Riviera 
Country Club in Pacific Palisades, Calif., 
Informatics president Walter Bauer talked 
about the problems of replacing Wagner at 
Informatics by recalling an oM Casey Sten­
gel baseball joke. As Bauer told it, Stengel 
benched a left fielder who had goofed once 
too often and went out to play left field 
himself-only to goof just as badly. When 
he returned to the bench, Stengel was told 

FRANK WAGNER once said of an In­
formatics product: "That's about as 
likely to succeed as it is likely that 
computers will be sold in Radio 
Shacks." 

by the left fielder, ' , You didn't do any better 
than I did." 

"Yeah," replied Stengel, "you've 
fouled up left field so badly, nobody can 
play it." 

Bauer and Wagner first met when 
Bauer came West from the University of 
Michigan to run 'the Ramo Wooldridge 
computer openition. Bigwigs in Los Ange­
les computing circles; says Wagner, 
thought RW would have been better advised 
to pick "a sophisticated type from among 
our ranks. '.' 

"We were all prejudiced against 
Bauer before We even met him," Wagner 
recalls, "but he took care of that by proving 
to us that flattery will indeed get you every­
where. One by one, he took us local 'experts 
to lunch and asked our advice. We were 
eating out of his hand in, no time." 

. Wagner was then looking for some­
place to go from North American Aviation 
where he'd worked for 18 years, and where 
"I suddenly realized I was the only one 
reporting to my boss who had no chance of 
taking his place. I was a computer special­
ist. " Independent software companies were 
beginning to emerge, and he decided to take 
a close look at them. 

In March of 1962, Bauer and others 
formed and incorporated Informatics. In 
April, Bauer approached Wagner about 
joining them. "It took me, three micro­
seconds to make up my mind." 

Wagner is a man who makes impor-



Our new display terminal· 
has a greatsupporting east. 

The AJ 510 display terminal with 
AJ 460 Micro Diskette System, AJ 832IRO 

. receive-onlyprinter, and AJ1234 
acoustic data coupler/modem. 

The AJ 510, the mast versatile CRT terminal in its class, 
excels at interactive timesharing and a lat ,of other jabs. 
And with the additian ,of these supparting AJ·products, 
yau can greatly e~pand yaur applicatian flexibility. 

Start with the AJ 510 
As a stand-alane device, the AJ 510 is ideal for 

jabs such as data entry, text editing, ,order entry, and 
graphics. It includes such features as ASCII, Graphics, 
and aptianal APL character sets; a bright 15-inch screen; 
16 videa enhancements; editing capability; a farmat 
made with protected fields; and cammunicatians rates 
up ta 9600 bps. 

Now add data storage 
For canvenient, law-cast data starage and retrieval, 

the AJ 460 MicroDiskette System ,offers yau lacal data 
manipulatian and high-speed an-line cammunicatians. 
Cambined·with the AJ 510, the AJ 460 helps yau reduce 
telephane charges and camputer cannect time, while 
further increasing applicatianflexibility. 

And top quality printing 
Cannect an AJ 832/RO receive-anly printer and 

yau get letter-quality hard capy ,output:. Features include 
selectable data rates up ta 45 cps, dual pitch selectian, 

AJ1234 

. vertical farms cantrol, and mare-even interchange­
able "daisy" wheel printing elements sa yau can 
custamize the type face ta the applicatian. Naw yau 

. have a system that's ideal far form letters, cantracts, 
and camera-ready art ,of all kinds. . 

And communications 
Finally, from the wide range ,of AJ cauplers and 

madems, select the ,one that best fits yaur applicatian. 
The AJ 1234 caupler/madem, far example, lets yau take 
advantage ,of full duplex 1200 bps cammunicatians 
aver,dial-up ,or twa-wire leased lines. 
The final act , 

Wf3 nat ,only build all this equipment, we alsa 
lease, sell, and service it. We'll take care ,of it thraughaut 
its lifetime. VVhich makes life easier far yau. 

Sa whether yau need a stand-alane terminal ,or ,one 
with a strang supparting cast, AJ has the answer. Get in 
tauch with the AJ regianal ,office nearest yau: San Jase 
(408) 946-2900; Chicaga (312) 671-7155; Hackensack 
(201) 488-2525. Or write Andersan Jacabsan, Inc., 
521 Charcat Avenue, San Jase,· Califarnia 95131: 

Alsa available through AJ subsidiaries in Ottawa, 
Ontaria; Paris, France; Sheppertan, Middlesex, U.K.; 
and distributars throughaut Europe. 

a ANDERSON 
~.JAC::OBsON 
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tant personal decisions in three micro­
seconds,. . . especially decisions to change 
the course of his professional life.' The 
course of this life has veered many times, 
arid, while it wasn't always his decision to 
change direction, he' always picked the new 
direction-:-and a~most always'within three 
microseconds. 

Wagrier has been in on a lot of be­
ginnings, in the 'data processing industry 
and outside it. He was in on the first use of 
digital computers in the' aerospace industry. 
He ,was in on the inception of DCA and the 
organization of .Sf!ARE, the IBM user group. 
To data, he is SHARE's only individual mem­
ber; all other memberships are held by com­
panies. 

Raised in the heart of Manhattan, 
Wagner credits the highschool he attended 
with "forming 'my whole outlook on life.;' 
But the determination that was to character­
ize his professional life must already have 
been impianted because not every student 
who wanted to could attend New York 
City's Regis High School. The totally en­
dowed Jesuit-run' school was tuition-free, 
and . competition for entrance was intense. 
Fr~m 1,000 applicants' for each freshman 
claSs, only 100 could ,be accepted and half 
of these were "thrown out" during' fresh­
man year. His wasn't the typical prepara-: 

, tory educatIon for a potential computer 'pro­
fessional, buttheri, what could be? In those 
days there' was no computer profession. 

He was allowed to matriculate at 
M~mhatt~n College, despite the fact'that he 
lacked the' required high school science 
course, something Regis didn't teach. He 
agreed to satisfy this requirementdu'ring his 
undergraduate years and did so by taking the 
second half of high, school physics and 
chemistry courses. He passed the Regents 
examinations (a New York State require­
ment in every secondary school subject) in 
bo~h, and no one was aware he hadn't com­
pleted both halves of both subjects. 

Wagner thoroughly enjoyed his four 
years as a nonresident student at Manhattan 
College. "I was living two live~. New York 
City is greater than any classroom. I reveled 
in it ... the theater, concerts, music, poli­
tics [he was a member of a Tammany Hall 
Democratic Club]." He also put his spare 
time to profitable use serving as a sort of 
guard/guardian on a school bus which trans­
ported the sons and slaughters of wealthy 
families to and from, private day schools. 
This didn't last too long because, "I put one 
noisy little mons,ter down too' hard and he 
told me he'd have his father get me fired. He 
did, and his father did. ;, ' 

He was graduated from Manhattan 
in, 1938 with honors and a degree in structur­
al design.' Though tiines were' tough, he 
managed to land a job asa junior site engi­
neer for a heavy construction company. He 
worked on building foundations for the New 
York World's Fair, and when that job was 
completed, he was laid off. He'd been told 
he would earn $15 per week and was 
shocked when he received his first pay 
check fotonly $14.85 ... something called 
Social Security had been deducted. 

Next came pavement pounding, 
then an engineering job with the City of 
New York in which he worked, among oth­
erthings, on the Sixth Avenue subway and 
became" an expert" in compressed air tun­
neling. He go(to use this' expertise on the 
city's Midtown Tunnel and then on the 
Brooklyn-Battery Tunnel. He martaged 
concurrently to attend New York University 
at night and received his MME degree from 
its College of Engineering in 1941. 
, World War II stopped work on the 

Broo'klyn":Battery Tunnel: and Wagner 
went to work for an engineering consulting 
firm, where he "fell in love, with floating 
dry dOCks." 

This romance ended ,when "the 
challenge was gone" and he went to work 
for Brewster Aircraft in aircraft structural 

"That Was the best presentation I've seen in years." 

design. A political scandal took care of both 
the company and Wagner's job, and "I 
found myself a relatively experienced air­
craft structural engineer without a job in 
wartime. I received offers from every major 
aircraft company in the United States." 

He chose North American, he says, 
because he liked the people and their air­
planes. He joined the company in 1944 and 
was responsible for project management of 
the structural design, analysis; and testing 
of many aircraft, culminating with the F-86 
Sabrejet. Like many others in those days, he 
was, he says, "faced with the big problem 
of getting the drawings out the door. 

c, "We all began to realize simulta­
rieously that there ,were, over there in the 
accounting department, tab machines which 
could help us with our arithmetic. This was 
how engineering computing got started in 
the' aircraft industry. . . to get the drawings 
out the door. 

"And th~n came the day [and he still 
has the artifact] I received a written order 
authorizing me to use the machines to solve 
all digital computing problems of my de­
partment to the tune of 100 to 200 hours per 
month." , 

He recalls being invited with other 
South~rn California aircraft ,engineers to 
meet with IBM representatives in 1946 at Los 
A.ngel~s' Chapman Park Hotel. The engi­
neers were asked what they needed and 
were told what IBM could do for them. An 
indirect result of this was the CPC machine 
developed by IBM and installed ar Northrop 
Corp. in 1950. 

Next came the 701. North American 
ordered one and decided a "full-time guy" 
was needed to head up engineering comput­
ing. Wagner was offered the job but decided 
he didn't want it because, "after all, I was a 
structural engineer." The boss said" "I 
think you do want it, Frank." In three 
microseconds, Frank decided he did. Be­
fore'a: year was up he washooked. 

Wagner is a man who likes to make 
predictions. He once predicted that every 
business enterprise would be dependent on 
on-line computers by 1978. He looked fo'r 

- government regulation of IBM by the same 
year. And he's been quoted as saying of one 
Informatics product, "that's about as likely 
to succeed a,s it is likely that computers will 
be sold in Radio Shacks." 

But he has b~en right on some pre­
dictions, such as the slow growth for custom 
software and rapid growth for software pro­
ducts. He has predicted that ultimately the 
dp industry will become the largest' in the 
U.S. w 

o 
He likes to define things too. J ohn ~ 

Postley, an Informatics vp Who preceded w 
Wagner in semiretirement, said at the Infor- [fj 
matics party, "Frank has a definition for ~ 
everything. His definition for bridge is a EO 
game of skill when he's winning and a game ~ 
or luck when he's losing." 2 
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'Rent today, 
so you can earn 
moretomorrovv. 
Your company can enhance future profits 

by renting sophisticated Intellec® 

ETHERNET * 
When Intel,· Digital Equipment and Xerox got together 
to create the specification for the office of the future -
ETHERNET - that spec instantly became a de facto 
standard. But ETHERNET's a big decision for your 
company's future as a Itnew" technology, involving 
people, equipment, bricks, mortar, and cash. It would be 
nice for you if there was a quick, easy, inexpensive way 
to evaluate ETHERNET. Well, there is. You can rent all 
the sophisticated hardware and software tools required 
for .evaluation off,the,shelf from Rental Electronics. 
Today. Rent whatever you need of Intel's Intellec® 
Development Systems for ETHERNET - quickly and 

I without hassles. If you've already built your ETHERNET 
I prototype, you need one Intellec DS/E for your 

evaluation. No prototype yet, and all you need is two 
I DS/E's. That's it. Rent the Intel systems from REI, and 

your company will quickly have all the information it 
I needs to make a proper decision on ETHERNET. 

*ETHERNET is a trademark 
of Xerox Corporation. 

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

o Send me your new Rental Catalog. 

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

systems from Rental Electronics. 
Now. 

NETWORK 
MANAGEMENT 

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

Immediate Help. 
. Right Here. 

Rental Electronics, Inc. 
(800)227-8409 

except California 

(800)225-1008 
.'/::'T.~~:-Y' Massachusetts 

OSA Contract #OS-04S-23560 

~":.''''' ----------., 
I 

NAME ---_______ TITLE_____ I 
ORGANIZATION I 
ADDRESS _________ MAIL STOP__ I 
CITY ISTATE/ZIP -,.-___________ _ I 

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

I ©Rental Electronics, Inc. 1981 I 0971 I L ________________________________________ ~ 
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We designed them 
to meet two standards., 

'f\1l111r·~ ~ U~., ~G) 

right in. We build 
most of the 
components 
ourselves ... 
which gives us 
complete control 
over quality, reliability,'" , 
and performance every step , . 

And the industry9~o of the way. 
And Toshiba now offers you a 

fully developed and comprehen­
sive dealer program based on our 
high standards of quality, 
reliability, and deliverability. 
Which means you can build your 
product line ... and your profits. 

T250 

With a Toshiba Very Small 
Business Computer or Word 
Processor, you'll never worry 
about obsolescence and reliability. 

That's because they're designed 
to meet not only the industry's 
software and operating standards, 
but our own high standards of 
quality and dependability. 

With Toshiba, you can rest 
assured knowing you'll get day­
in, day-out dependability built 

EW-IOO 

I, I: 

\~~~~p-,~!~~~i;_\ 

So when you're looking for a 
reliable, well-thought-out VSBC or 
Word Processor, remember the 
name Toshiba. Our standards are 
as high as yours. 

EW-IOO 
display capacity: 80 characters x 24 lines 
floppy disk: 8" 
storage capacity: 300KB x 2, 

1MBx2 
type of printer: daisy-wheel printer 
printing speed: 45 characters/sec. 
print pitch: 10/12/proportlonal spacing 

T200/T250 
Hardware 
memory: 64KB 
display capacity: 80 characters x 24 lines 
floppy disk: T200: 51f4" 

T250: 8" 
storage capacity: T200: 280KB x 2 

T250: 1MB x 2 
printing speed: 125 characters/sec. 
characters per line: 136 characters 
Software 
CP/M®, Microsoft BASIC-80, CBASIGM 

* CP/M!!> is a registered trademark of Digital Research, Inc. 
CPASIC is a trademark of Compiler Systems,lnc. 

r-----------------------------------------------------------------, 

T200 
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Please send me more information about Toshiba's Word DM-81 I 

Processor and VSBC: 0 Products 0 Dealer Program 

Name ________ ~Title ___ _ 

Company ____________ _ 

Address ________ City ___ _ 

State _____ Zip ____ Phone __ _ 

Information Processing Systems Division 
TOSHIBA AMERICA,~NC. 

2441 Michelle Drive, Tustin, CA 92680 Tel: (714) 730-5000 



OFF-LINE 
The Computer Store, Inc., an 
East Coast computer retailing 
chain (not to be confused with 
the first personal computer 
store of the same name located 
in Santa Monica, Calif.), has 
begun to use a.four-level 
pricing structure. Having ob­
served new types of customers 
evolving, the chain has imple­
mented the "Thrifty Purchase 
Plan" for sophisticated single­
system buyers who don't require 
extensive hand-holding. Service 
and support for these customers 
will be charged separately. The 
two additional classes of buyers 
are the $50,000 multi-unit 
customer and the $100,000 volume 
purchaser. The cha{n will con­
tinue selling to the single-sys­
tem buyer who pays retail prices 
and receives backup service and 
support from the local store. 

A letter of intent for a licens­
ing agreement between Zilog and 
Advanced Micro Devices was re­
cently signed. Unde~ the agree­
ment, AMD will make and sell a 
new 32-bit micro being developed 
by Zilog, as well as virtual­
memory versions of the existing 
16-bit Z8000 micro. In turn, 
Zilog will be licensed to manu­
facture some advanced telecom­
munications products and several 
of AMD's proprietary peripheral 
devices and single-chip micro­
processors. The two companies 
also will collaborate on the 
development of new peripheral 
devices for microcomputers. 

Lear Siegler has cut the list 
prices for its ADM 3A and ADM 
5 Dumb Terminals. The 3A is now 
$595, a $300 cut from its pre­
vious price of $895; the ADM 5 
now costs $645, down from $995. 

HARDWARE 

SMALL SYSTEMS 
MDS Qantel, the year-or-so-old combine of 
Mohawk Data Systems and Qantel, has re­
leased two new entry-level systems in the 

Qantel line. The Systems 22 and 23 are 
compatible with all existing Qantel applica­
tions packages, and they can be field-up­
graded into larger Qantel Series 200 and 300 
systems. Systems 22 and 23 have been de­
signed for both standalone and network ap­
plications; they are the first systems in Qan­
tel's product line to offer both Winchester 
and floppy disk storage. 

System 22 has 64KB of main mem­
ory, 10MB of Winchester disk storage, a 
650KB diskette drive, 90cps printer, and one 
display terminal. This system sells for 
$19,950. System 23, configured like the 
System 22 except that it has 20MB of hard 
disk and a 150cps printer, sells for $23,950. 
Deliveries are planned before the end of this 
year. MDS QANTEL INC., Hayward, Calif. 
FOR DATA CIRCLE 301 ON READER CARD 

FLOPPY DRIVES 
Amlyn, a new company in San Jose, has 
developed a pair.offive-inch diskette drives 
(using autoloading five-diskette cartridges) 
as its first products. With a maximum stor-

age capacity of up to 8MB per five-diskette 
cartridge, the Amlyn drives are offered in 
two models: the 5850, which is functionally 
compatible with Shugart Associates sA850 
double-sided, double-density drives, and 
the A506, which is compatible with control­
lers that interface Seagate Technology 
sT506 five-inch Winchester disks. ' 

In the 5850, each diskette can be 
addressed as a separate sA850 drive. The 
A506 maps each recording surface of the 
Seagate disk onto a diskette; since the Sea­
gate has four recording surfaces, the fifth 
diskette in the A506 cartridge is avallable 
for additional data, such as operating sys­
tem code. Due to the difference in rotational 
speeds, the A506 operates at one-tenth the 
transfer rate of the Seagate Winchester. 
Both drives use an Intel 8051-based control­
ler, and each can read diskettes written by 
other drives in standard track densities such 
as 48tpi, 96tpi, or 100tpi. For reasons of 
reliability, the. drives are not designed to. 
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HARDWARE SPOTLIGHT 

WORD PROCESSING 
A pair of word processors (or office automa­
tion workstations, if you prefer) and a clus­
tered controller and mass filing system de­
buted in Syntrex's booth at the recent word 
processing show in Atlanta. Sporting astro­
logical names-Aquarius I and II and 
Gemini-the product line is yet another ef­
fort to automate paper processing and filing. 

If Syntrex can gain a firm foothold 
in the office automation market, it should be 
able to give some long-established vendors 
a run for their money. The Aquarius I and II 
can operate standalone or in conjunction 
with the Gemini. Priced in the $5,000 ball 
park, Aquarius I includes a 25-line display, 
50 pages worth of diskette storage, and con­
nection to a Syntrex, IBM, or Olivetti elec­
tronic typewriter which can be used both as 
keyboard and printer. The document-orient­
ed word processor uses a natural language 
filing system consisting of drawers, folders, 
and documents. Cross-indexing by docu­
ment name, author, location, and descrip­
tion simplifies retrieval via any combination 
of descriptors. Word processing may be 
performed on documents as wide as 200 
characters, with automatic on-screenjustifi­
cation, automatic centering over pages or 
columns, and automatic left and right in­
dents. The screen displays an accurate print 
image, induding justified text, underlines 
(single and double), and bold print. A HELP 
command and an UNDO feature are pro­
vided, while a statistical package is option­
al. With a connection configured for a Syn­
trex Aries or Olivetti electronic typewriter, 
the Aquarius I sells for $4,790 plus $20 per 
month for software. A version for connec­
tion to an IBM electronic typewriter is 

write data in these formats, although disk­
ettes may be read and then rewritten in the 
Amlyn format. Evaluation units are current­
ly available, with production scheduled to 
go into full swing by the first calendar quar­
ter of next year. Pricing, although not firm, 
is reported to be slightly more than $800 per 
unit in orders of 500; cartridges containing 
five diskettes are expected to sell for rough­
ly $35. AMLYN CORP., San Jose, Calif. 
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COMMUNICATIONS' 
In a pair of related announcements, Wang 
Laboratories entered both the local 
networking and digitized voice markets. 
WangNet provides a broadband coaxial ca­
ble-based local networking architecture, 
while the Digital Voice Exchange (DVX) 
provides voice message store and forward 
capabilities analogous to electronic mail. 
Deliveries of the various components com­
prising the two systems will be spread over 
the' 1982 calendar year, beginning in the 
January/February time frame. . 

WangNet currently uses about a 
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$4,990, plus the $20 per month software 
fee. With a movable keyboard and port for a 
daisywheel printer, the unit sells for $5,190 
plus software fee. Up to four units can share 
a daisywheel printer; they can be upgraded 
to the Aquarius II and they are available 
without diskette storage for use in configu­
rations with the Gemini. 

Aquarius II adds multiple window 
editing capabilities and Fastpath, which al-

lows the' user to enter a single command to 
interrupt a current job, process a priority 
request, and then return to the point where 
editing left off in the original job. Aquarius 
II also offers "red lining," where deletions 
are printed overstruck with hyphens, and 
new text is printed with an overline, allow~ 
ing much faster proofing of draft docu­
ments. (Of course the overlining and over­
struck characters are removed for the final 
printing.) The Aquarius II also has automat­
ic footnote handling (and renumbering), 
keeping the footnote on the same page as its 
reference, and breaking long footnotes over 

third of the available bandwith of its coaxial 
cable. This is further divided into three 
bands: the Wang Band, the Interconnect 
Band, and a Utility Band. Wang Band oper­
ates at up to 12Mbps, linking hundreds of 
Wang Office Information Systems, 2200 
Series small business computers, and larger 
vs systems. As with a number of other co­
ax-based local networking systems, the 
Wang Band uses Carrier Sense Multiple 
Access with Collision Detection (CSMAICD) 

allowing high-speed burst transmissions. 
Wang systems connect to the cable using a 
Z80-based Cable Interface Unit (CIU) to 
handle data packet assembly and disassem­
bly, as well as error and flow control. The 
CIU will sell for $3,800, and will become 
available in the fall of next year. 

The Interconnect Band allows any 
Rs232- or Rs449-compatible device, wheth­
erfrom Wang or another vendor, tocommu­
nicate over dedicated (similar to leased 
lines) or switched (similar to dial-up) links. 
Up to thirty-two 9600bps links and sixteen 
64Kbps links are supported in the dedicated 
mode, and up to 256 switched circuits are 

onto the next page. Automatic paragraph 
numbering in a broad range of styles, in­
cluding spelled out numbers, also is pro­
vided. A standalone Aquarius II with a 25-
line display, dual diskette drives with a total 
capacity of 180 pages; and a connection for 
a Syntrex or Olivetti typewriter sells. for 
$6,190, plus $25 per month for the soft­
ware. A version for use with an IBM 
typewriter is $6,390, plus· software fees. 
With keyboard and printer port, the Aquar­
ius II sells for $6,590, plus software 
charges. 

Gemini is Syntrex 's electronic filing 
cabinet that can serve up to 14 Aquarius 
workstations. Using a redundant architec­
ture, Gemini provides Winchester disk stor­
age for up to 60,000 pages of text. Called 
the Always Up design (for which Syntrex 
acknowledges the contributions of the NASA 
space program and Tandem Computers), 
the system continually monitors itself. Both 
identical halves of the Gemini respond to 
user requests, making duplicate copies on 
separate disks and verifying integrity as 
documents are requested. The "Service Ge­
nie" automatically initiates a call· for ser­
vice if one side fails; meanwhile, processing 
continues\ The automatic call lor service 
also provides the customer engineer with 
diagnostic information. Syntrex says that 
most users won't be aware of a failure until 
the repairman telephones to arrange a con­
venient time to repair the unit. A small 
Gemini with 7,500-page capacity sells for 
$26,900. A 15,000-page system with eight 

, Aquarius workstations and six printers is 
said to come in at under $100,000. SYNTREX 
INC., Eatontown, N.J. 
FOR DATA CIRCLE 300 ON READER CARD 

available. For dedicated circuits, users will 
need fixed frequency modems, to become 
available in the first quarter; 9600bps mo­
dems sell for $850, while 64Kbps modems 
are $1,200. Switched channels require fre­
quency agile modems for attaching devices 
to the cable, and a DataSwitch for control 
functions. With availability slated for June, 
the DataSwitch (which can control simulta­
neous operation of all 256 circuits) will sell 
for' $12,000, and the modems will be 
$1,250. 

The Utility Band can carry seven 
video channels, each operating at the 6MHz 
bandwidth of a standard television signal. 
This band is provided for whatever use a 
customer may care to make of it; Wang 
offers no hardware for the Utility Band. 

DVX lets users create Voicegrams 
called in from any Touch-Tone telephone. 
Using digitized voice, DVX allows immedi­
ate or deferred delivery of messages. From a 
telephone, the user supplies an ID code, 
optional password, and a destination tele­
phone number or numbers. DVX allows re­
cording of messages as long as 90 seconds. 



Micro computer software .. 
company gets macro results. 

''',software is the ~ottests'egnieilt of ' 
the per~ona1"computerindustry. , 
After' all, it's the software that solves 
problems'. And Business We~k has 
precisely the type of readers who 
are looking for solutions to the_ 
kinds of p1;"oblems we solve. Top and 
middle management of corp9ra­
tions. That's why right from the ' 
start we committed a substantial 
portion of our marketing budget 

\ to advertise' in Business Week. 
And we're very pleased with the 
results. Since our first insertion, 
QUi" ~onthly sales have more 
than doubled:' ' . 

James M. Dow, President 
Microcom, Inc~ 

When Microcom began 
in 1980, the Boston-based 
manufacturer of personal com­
puter software wanted to 
spread the word to corporate 

managers' about 'its f~stproduct 
-' an electronic mail pack.; 
age for Apple™ computers 
called Micro-CourieeM Not 
only to managers who alfeady 
have Apples,TM but to the fast­
growing market of managers in 
corporations who are thinking 
of buying personal computers 
to help them and their staffs 
do a better job. 

For Microcom's Jim Dow, 
Business Week brought his 
market into focus. Business 
Week has a take-action audi­
ence of over 6 million cor­
porate decision makers. And 
they look to Business Week to 
keep them informed on com­
puter developments. Business 
We~k is the only general busi-
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HARDWARE 
The system can be configured with from 
four to 16 lines, in groups of four. Each 
group reportedly can accommodate 200 us­
ers. Up to four 300MB disks may be attached 
to the system for storing messages. Ship­
ments are to begin in the first quarter, with 
prices starting at $125,000. WANO LABORA· 
TORIES, INC., Lowell, Mass. 
FOR DATA CIRCLE 303 ON READER CARD 

SMALL COMPUTER 
Data General has thrown its hat into the very 
small business system ring with its introduc­
tion of the Enterprise 1000 system. Begin­
ning this month, the Enterprise should be 
available through independent retailers, 
sparing DO the overhead of a direct sales 
effort; hardware support will be taken care 
of by DO'S staff of field engineers. Dealers 
will provide the. first line of software sup­
port, backed by telephone assistance from 
DO Enterprise specialists. To cover the age­
old problem of training, DO has developed 
videodisk training programs . 

Retailing for $7,195, the Enterprise 
1000 comprises an integrated, micro-Nova­
based desktop computer and a separate bi­
directional 150cps printer. The desktop 
computer package includes processor with 
64KB of RAM, video display, keyboard, and 
two dual-density minifloppies (each capa­
ble of holding 358KB). Working with the 
Big Eight accounting firm of Ernst and 

THE 

LONG 
and 
SHORT 
of it • • • 

Whinney, DO has developed a number of 
accounting applications packages, each 
with a suggested $1,000 retail price. The 
offerings include accounts receivable and 
order entry/inventory control initially., DO'S 
Business BASIC is available in both run-time 
and developmental versions for users who 
want to write their, own programs. DATA 
OENERAL CORP., Westboro, Mass. 
FOR DATA 'CIRCLE 304 ON READER CARD 

COMMUNICATIONS 
Exxon Enterprises' affiliate InteCom has 
been marketing its Integrated Business Ex­
change (IBX) Series' 40 voice and data 
switching system for two years. Now 'the 

firm sees a growing market for local area 
networking support, leading to the introduc­
tion of a series of packet switching control.,. 
lers. The first entry in the new InteN et line is 
the 3270 InteNet Packet Controller (3270 
IPC). Priced at roughly $10,000, the 3270 
IPC isn't limited to simply linking 3270-type 
devices to hosts; it provides format and pro­
tocol conversion allowing up to 16 ASCII 

. terminals and other diverse devices to 
access host-based applications designed for 
3270s. Communicating with the host at 
speeds up to 9600bps in bisynchronous for­
mat, the 3270 IPC appears as an IBM 3271 
Model 2 Control Unit. Users needing access 
to 3270 applications can request a circuit 
through the IPC. If one of the eight or 16 IPC 
ports is available, the link is made; other­
wise, the user gets a busy message. The user 
can then opt to come back later and try 
again, or the request can be queued f<:>r the' 
first available port. And since the user's 
terminal is a standard ASCII crt, it can be 
used to access non-3270 systems, such as 
outside timesharing services, by bypassing 
the 3270 IPC. The IPC supports all common 
3270 features such as formatted pages an~ 
protected field. It also simulates light-pen 
operation and provides accounting informa­
tion. Future IPCS are planned for other local 
networking schemes, including Z-Net and 
Etherilet.INTECOM INC., Dalias, Texas. 
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LDM404B 
Are your needs between long 

distance and Limited distance? 
Gandalfs answer is the LDM 404B­

a medium distance'modem 
designed for metropolitan areas 

where range beyond that of a typ­
ical short haul modem is needed. 
This unit, built for FDX synchronous 

communicatio'ns at '4800 bps, 
operates over a 4-wire voice grade 

3002 circuit (conditioned or un­
conditioned). For use on ''1'' carrier 

. and most other carrier systems. 
Interface meets EIA RS232C and 

CCITT \1.24 requir~ments. 

DRelalf 
Gondalf Data, Inc., 1019 S. Noel Avem~e; Wheelin'g, illinois 60090 Tel: (312) 541-6060 
Gandalf Data Communications Ltd., Gandalf Plaza, 9 Slack Road, OHawa, Ontario, canada K2G 087 Tel: (613) 225-0565 

. Gandalf Digital Communications Ltd., 4 Cranford Court, Hardwick Grange, Warrington, Cheshire, England Tel: 09-0276-28527 
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Do you ,know 
whereDBMSs 
will be in 1985? 

CCA, the leader in software for 
information storage and communi­
cation, invites you to a free seminar 
on "DBMS in the '80s:' The semi­
nar will discuss: 

September' 

10 Albuquerque 

10 Phoenix 

16 Baltimore 

16 Oklahoma City 

17 Tulsa 

17 Philadelphi~ 

22 Minneapolis 

24 Pittsburgh 

29 De~ MO,ines 

... would you like to 
go to a Free Seminar 
and find out? 

• The major challenges confronting 
data processing executives in the 
1980s. " , " 

• How CCA's Model 204 DBMS-the 
most advanced DBMS available-is 
being used by America's I~ading 

I corporatiohstomeet these 
chall~nges. I," " 

• How CCA's Distributed Model 204 
DBMS, the 'world's first general­
purpose dist.ributed DBMS, will tie 
together database$ re$idil1g on dif­
ferent machines and make the 
location of data transparent to the 
uset " . . ," 

October 

6 Houston 

8 Orange City 

14San ~r:ttonio 

14 Richmond 

15 New Orleans 

15 Washington 

20 Columbus, 

22 Raritan, 

• How CCA's VIEW System uses 
graphic interfaces to provide the 
user with "~eyboard-free", ir)terac­
ti~r:t for Model 204 databases; 

Free Seminars will'be offered on 
the following ~c~edule.' , ' 

To reserve your space at the free 
seminar, call Theresa Pinheiro·at 
617-491-7400.' ' . . 

November, 

12 S.alt Lake City 

17 St. Louis 

18 Atlar)ta 

19 Stamford 

om 
ororation 

• rica· 
Cambridge, New York, Houston, San Francisco, Chicago, Washington, Los Angeles/lnternation'al Affili~tes: TOkYO,L~ndon, B~tne,' Milan, Toronto 

'.", " . I • 
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CRT STANDS 
Wright Line, manufacturers of office filing 
systems and furniture, has introduced a new 
line of "workstations" for use with display 
terminals and microform viewers. The 
product family has been designed with the 
user in mind, with each model providing 
varying degrees of adjustment for operator 
comfort and efficiency. 

. The line comprises three basic de­
signs. For terminals that are 'used intermit­
tently, there is a basic, fixed height worksta­
tion (with limited adjustment possible 
through the use of leveling glides). For 
more heavily used terminals, a second mod­
el offers unlimited height adjustment (using 
a hand crank) in the range of 25 inches to 31 
inches. The high-end workstation has dual 
surfaces, allowing 'the operator to position 
the keyboard and screen at the most com­
fortable level. It also lets the user indepen­
dently vary the distance between keyboard, 
display screen, and operator's sitting,posi­
tion. This third model, referred to as the 
"universal workstation," also can be ad­
justed to tilt the screen forward or backward 
into the most comfortable viewing position 
for:the user. All of the furniture has been 
designed with rounded comers and edges, 
low-glare work surfaces, and the provision 
to 'accept many accessories, such as wiring 
channels, foot rests, keyboard wrist rests, 
modesty panels, and angled connectors for 

$ 

clustering workstations. Prices for the line 
begin at $245. 

Wright Line says that its new family 
of workstations can 'be configured to con­
form to the ergonomic regulations of virtu­
ally any country, state, or other standard­
setting -group. WRIGHT LINE INC., Worces­
ter, Mass. 
FOR DATA CIRCLE 313 ON READER CARD 

The Distributed Communications Proces­
sor120 (Dcp/20) is the second member of 
Sperry 'Univac 's new family of communica­
tions processors for networking under the 
company's Distributed Communications 
Architecture. The modular Dcp/20, which 

joins the previously-announced Dcp/40, 
uses the vendor's Telcon software, allowing 
the Dcp/20 to fit a variety of applications. 
Capable of simultaneously supporting time­
sharing, transaction p~ocessing,' and remote 
job entry, the Dcp/20 can operate as a front­
end on the vendor's 1100 series and Series 
90 mainframes. The unit can also operate as 
a remote network processor. In addition. to 
handling a wide range of communications 
rates and· te~inal types, the DCP/20 .pro­
vides network .·contrpl ·functions· allowing 
c'ommuniCations managers to tailor' their 
networks to specific needs. The systein it­
self consists of a processor, local storage, 
and communicatio'ns line modules. Asyn­
chronous, . synchronous, and wide band 
transmissions can run to 64Kbps. Both 
character-oriented protocols and Univac's 
Universal Data Link Control procedure are 
supported. Up to 45 communiCations lines 
may be supported by the Dcp/20, according 
to . Univac. Deliveries are to begin next 
month; a basic Dcp/20 sells for $45,800, or 
can be leased fQr $960 per month oh a five­
year contract. Maintenance is $215 per 
month. SPERRY UNIVAC, Blue Bell, Pa. 
FOR DATA CIRCLE 307 ON READER CA~D 

OFFICE 'AUTOMATION 
As foretold in our May News In Perspec­
tive, Burroughs has maQe its leap into the 

- integrated office systems market; The OFIS 1 

. Yes,· it's true. 
The best selling terminal in its class 

now has the best price in any class. 
That's the only wciy we could've im­

proved our Dumb Terminal ™video 
display. We had already done every­
thing else so well that the Dumb 
Termirial was renowned the world 
over. With,over 150,000 shipped, and 
more on the way every day. . 

k ~ """ '" x f,; ... 

So now you can buy the ADM 3A for 
a mere $595 (quantity one), anclthe 
ADM 5 for a paltry $645. But don't let 
the price tags fool you. They're the 
same, dependable Dumb Termin~:ds 
they've always been. We didn't 
change that. 

___ ."~'!#M"'._IW#. - __ 
__ ..... ~ .., ,"" l' .. $ Z ~ .. .:. ' ...,.. """ 

_:,r"'.cv"' ... ,..."',,·_ ....... _ 
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The ADM 3A still has all the same 
reliable features that made it a best­
seller. And the ADM 5 has even more 
operator conveniences. Like reverse 
video, reduced intensity and reverse 
video/red uced intensity. Limited edit­
ing with erase to end of line and erase 
to end of page (which reduces the 
load on your host computer). A gated 
extension port. Even a full integral 



Information System hinges on the electronic 
filing cabinet engineered by System Devel­
opment Corp., known under the trade name 
of the oFIsfile. Additionally, there's the 
oFIsdirector, a CP series-based communica­
tions processor, and other existing Bur­
roughs equipment, including word proces­
sors, terminals, and OCR devices, all re­
named with an OFIS prefix. 

The oFIsfile· uses a proprietary 
searching technique which reportedly does 
not require coding keys supplied by a user 
when filing a document. Retrieval may be 
by name, date, word, or phrase, with the 
oFIsfile correctly handling misspellings and 
alternate word forms such as plurals. Users 
can make general requests such as "all my 
memos to the marketing vice president," or 
specific requests such as "my memo to La­
mont Cranston regarding the status of the 
Shadow Project as of the end of FY80. " All 
documents matching the search request will 
be displayed sequentially on the user's ter­
minal screen. Up to eight simultaneous op­
erating terminals may be entering informa­
tion into the file or retrieving data. Search 
and display transactions run at up to 9600 
bps with locally connected terminals locat­
ed within 100 feet of the oFIsfile, or 1000 
feet using a short-haul modem. Remote ac­
cess is possible using a standard external 
modem. A basic oFIsfile, priced at 
$59,400, includes 80MB of disk (about 

40,000 pages of text) and eight communica­
tions ports. Doubling the disk capacity 
brings the price up to $79,200. Options in­
clude eight additional communications 
ports ($2,000) and cartridge tape for backup 
($3,000; including controller). 

The oFIsdirector can support several 
oFIsfiles, making their contents available to 
mUltiple users. It can also provide a link to 
other departments equipped with OFIS 1 sys­
tems. It can communicate with computers 
(with appropriate software packages), and it 
can support shared use of printers and OCR 
equipment. A basic oFIsdirector uses four 
internal processors, and comes with 360KB 
of main memory, 19MB of disk, 1MB of 
floppy storage, and two communications 
lines; this system sells for $33,500. A larger 
system, priced at $60,000, uses six proces­
sors, 753KB of memory, 77MB of disk, 1MB 
of diskette storage, and 12 communications 
lines. Optional software allows communi­
cations with Burroughs computers and IBM 
equipment. Electronic mail and other pack­
ages are offered. BURROUGHS CORP., De­
troit, Mich. I 
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WORD AND DATA PROCESSING 
With many computer companies introduc­
ing small syst~ms for both word and data 
processing (and some word processing ven­
dors admitting that a change of system dis-

numeric keypad. And they said it $ 
couldn't be Dumb. 

So there you have it. The same two. 
proven Dumb Terminals, two new low 
prices to save you even more money. 

And when you think about it, sav­
ing money is a pretty smart idea. 

Contact your nearest Lear Siegler 
Authorized Distributor or: Lear Siegler, 
Inc., Data Products Division, 714 North 
Bro'okhurst Street, Anaheim, CA 92803 . 
714/774-1010. TWX: 910-591-1157. Telex: 
65-5444. Regional Sales Offices: San 
Francisco 415/828-6941 • Los Angeles 
213/454-9941 • Chicago 312/279-5250 • 
Houston 713/780-2585 .. Philadelphia 
215/245-1520 • New York 800/523-5253* 
• Boston 617/423-1510 • Washington, 
D. C. 800/523-5253* • Orlando 
305/869-1826 • England (04867) 80666. 
*800 numbers also include states of: 
CT, DE, MA, MD, NY, RI, VA and Wv. 

1'-' LEAR SIEGLER, INC. ~I DATA PRODUCTS DIVISION 

Dumb Terminal is a registered trademark of Lear Siegler, Inc. 

Quantity One U.S. Prices. 
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kette will allow their machines to perform 
data processing), we rather like the Work 
Processor trademark Digital Equipment has 
coined for its DEcmate multipurpose system 
for small businesses. Based on an enhanced 
version of the venerable PDP-8 with 32K 
words (remember that th~ 8 has a 12-bit 

-word), the DEcmate runs an improved ver­
sion of DEC'S word processing software. It 
can also handle data processing applica­
tions, many of which are available through 
DEC; list processing; sorting (both numeric 
and alphabetic); and communications. Op­
erating system support is provided by cos-
310 or osl78. DEcmate's standard display is 
a VT 1 00 crt, which can display 24 lines of 80 
characters or 14 lines of 132 characters. 
Auxiliary storage is provided by Rx02 dual 
diskette drives (1MB per dual-drive unit) and 
RL02 removable cartridge disks (up to four 
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Attention: Engineers Age 40 and Up 

Tackle a challenging new job 
in Saudi Arabia now - you can 

retire on easy street later. 
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 no~. 

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 percent of all tui­
tion and board (up to $5,350 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 lne 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 dollars. 



Will your retirement home be near some mountain greenery, or /arth(!r south within theSun Belt, or on the shores 
o/the Pacific? Aramco's big bundle o/benefits will help you secure it sooner than 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 lO-year 
span. For the sake of illustration, let's 
~dd 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~tX~GS 

D ~::~~~TECTED 
D~~~RY 

BASE SALARY $35,000 

+$19,000 

+$130,000 

$350,000 

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) 231-7511 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 DM090lML04A, 
1100 Milam Bldg., Houston, Texas 
77002. 

ARAMCO 
SERVICES COMPANY 
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HARDWARE 
drives, each with 10MB capacity). Printers 
offered include the LA34-WA 30cps dot-ma­
trix printer with graphics capability, the bi­
directional LAI20-RA 180cps dot-matrix 
printer, and the LQPSE 45cps letter quality 
printer. Two serial communications lines 
are optional; communications modes sup­
ported are asynchronous, byte-synchro­
nous, and bit-synchronous. In its basic con­
figuration, the DEcmate includes a dual dis:­
kette subsystem and an LA34 printer. Prices 
start at $6,795; marketing will be through 
DEC'S word processing sales force and the 
company's computer stores. DIGITAL EQUIP­
MENT CORP., Merrimack, N.H. 
FOR DATA C,IRCLE 309 ON READER CARD 

WORD PROCESSING 
Although it seems j to beg comparison with 
the Typecorder, we just can't bring our­
selves to put the Micom 1001 up against 

Sony's tiny contender. Philips Information 
Systems bills its Micom 1001 as a keystroke 
capture device which captures text on pre­
formatted miniature cassettes, each capable 
of holding 20 pages. The 1001 resembles a 
typewri~er (with additional function keys), 
but in place of a platen there's a 40-charac­
ter LCD display. Operating from standard 
wall-outlet power, the Micom 1001 allows 
text entry, simple corrections and inser­
tions, and information transfer to other Mi­
com machines via an integral Rs232 inter­
face. Note that as of announcement day, 
there is no way to produce local hardcopy 
from the 1001, nor any way to send the text 
on a cassette to a word processor without 
using a 1001 to do the actual reading. In 
short, the 1001 is a $1,295, 18-pound, 4 by 
20~ by 12~-inch input device for larger 
Micom word processors. PHILIPS INFORMA­
TION SYSTEMS, INC., Dallas, Texas. 
FOR DATA CIRCLE 310 ON READER CARD 

COMPUTER 
Systems Engineering Labs has topped its 
computer line with the 32-bit Concept 321 
87, a system built with Emitter Coupled 
Logic and said to be capable of performing 
more than 3. 6MIPS. The ECL-based cpu has a_ 
75nsec cycle time and four-stage instruction 
pipeline, and uses a two- or four-way set 
associative cache memory and a hierarchi­
cal memory system. Performance is further 

enhanced through the use of an I/O processor 
that off-loads the cpu of I/O functions, free­
ing it for computation. The Concept 32/87 

can be configured with either 16KB or 32KB 
of cache, and both from 1MB to 16MB of 
main memory. 

Compatible with other members of 
the Concept 32 series, the 32/78 uses the 
vendor's Mpx-32 operating system, and can 
be programmed in FORTRAN and other lan­
guages extant for earlier members of the 
family. 

Prices start at $235,000 for a basic 
system with 1MB of main memory, 16KB of 
two-way associative cache, integral single 
and double precision floating point proces­
sor, 110 processor, diagnostic processor, two 
floppy drives, and crt console. The same 
configuration with 32KB offour-way associ­
ative cache carries a $265,000 price tag. 
SYSTEMS ENGINEERING LABORATORIES, INC., 
Fort Lauderdale, Fla. 
FOR DATA C,IRCLE 311 ON READER CARD 



Dataram Corporation introduces 
another first for users of Perkin-Elmer 
minicomputers ~ the 512KB DR-320S 
semiconductor ADD-IN, the first 3200 
Series-compatible semiconductor 
ADD-IN to be offered by an 
independent memory manufacturer. 

The DR-320S continues the Dataram 
tradition of providing Perkin-Elmer 
compatible products at the industry's 
lowest cost / bit. Products that are not 
only compatible, but which offer 
additional features. 

For example, the 512KB DR-320S, 
which occupies only one slot, offers 
twice the memory capacity of the 
comparable 256KB Storage Module 
(Model 35-694) available from ' 
Perkin-Elmer. The DR-320S operates 
in conjunction with the Perkin-Elmer 

'Memory Interrace Board contained in 
the host 3200 Series .minicomputer. 
The DR-320Sis internally configured 
as a 128K x 39 bit (32 data + 7 ECC) 
memory to provide the 512KB 
capacity. A 256KB version of the 
DR-320S is also available. The 
DR':'320S employs 16K RAMs having 
a 150 nsec access time to' meet the 
speed requirements of the 3200 Series 
minicomputer. Tri-state receivers and 
drivers are used to transfer data 
between the DR-320S and the memory 
interface board. 
In addition to 3200 series memory 
products, Dataram also offers core 
memory modules for older 
Perkin-Elmer/Interdata machines as 
well as BULK MEMORY Disk 
Emulation Systems for the full family 
of Perkin-Elmer minicomputers. 

Canada: Ahearn & Soper Ltd., 416-245-4848 • Finland: Systek OY, (80) 737233. France: YREL, (03) 95681 42 • 
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 • Italy: ESE s.r.i., 02/607 3626. Netherlands: 

Technitron b:v., (020) 458755 • Sweden: M. Stenhardt AB, (08) 7390050. Switzerland: ADCOMP AG, 011730 48 48 • 
United Kingdom: Sintrom Ellinor Ltd., (0734) 85464. West Germany: O.E.M.-Elektronik GmbH, 07 11-798047· 

Yugoslavia: Institut "Jozef Stefan", 263-261 • Australia/New Zealand: Anderson Digital Equipment, (03) 544-3444 • 
India: Infosystems Private Limited, 79281 • Israel: Minix Computers & Systems Ltd., 03-298783 • 

Japan: Matsushita Electric Trading Co., Ltd. 06 (282) 5111 • Taiwan: Rabbit Associates, Ltd., 7219573-5. Hong Kong: 
Automated Systems (HK) Ltd.,,5-630256-9 • Malaysia: Automated Systems (M) Sdn Bhd., 773777 • 

Indonesia: P. T. Daya ASL, 584306 • Singapore: Automated Systems (PTE) Ltd., 2354133 

• Memory capacity up to 
twice the comparable'P-E 
storage module 

• Substantial price savings 

• Compatible with 
Perkin-Elmer 3220 and 
3240 

• 256KB and 512KB 
configurations 

• LED indicators to aid 
troubles~ooting , 

• Test' points available 

• Switch-selectable address 
select.ion 

• Add(ess up to 4.0MB 

-------------------------, 
I'd like to learn more about Perkin-Elmer 
compatible memory: 

o 3200 Series 0 Disk Emulatiori 0 Other 

o Please send information. 

o Please have a salesman contact me. 

Name ___________ _ 

Title _____ ..... Phone ____ _ 

Company __________ _ 

Address ___________ _ 

City ____________ _ 

State Zip _____ _ L ______________ ~ _________ ~ 

Princeton Road 
Cranbury, New Jersey 08512 

Tel: 609-799-0071 TWX: 510-685-2542 
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1. ASillNQUIRY Is Easy To 
l.earn and Easy To Usc. 

Because inquiries are stated in 
simple English, non programmers 
can learn to use ASIIiNQUIRY 
quickly. DU1 structures are 
completely transparent to the user. 
You need not understand the com-
plexities of rnultip3tt1ing or rTlultiplc 
data base access. Comprehensive 
diagnostic messages simplify ermf 
correction. ASl/lf'JOUIRY automatic­
ally displays data in the appropriate 
forrnat-horizontal. vertical. or 
overflow. Or you can specify any 
desired screen formaL Repetitively 
executed queries can be saved in 
an on-line catalog. New release 5 
features include the ability to 
defer query execution to batch and 
a powerful user exit facility. 

2. J\SI/INQUIRY Assures Faster 
I~ccess and Response Time_ 

I\SIIINOUIRY lets you access your 
DU1 data bases through IMS or TSO 
faster and more efficiently. That's 
because it eliminates need to write and 
debug those highly procedural 
programs usually required to access 
data bases. /\S!!!f'JOU!RY operates 
as an IMS message processing program 
executed from any IMS DBIDC­
supported terminal. Execution 
priority is dynamically controlled through 
automatic proQram messaQe switch-
ing. High initial priority assignment 
assures fast response. Priority is then 
automatically adjusted to the rate that 
to-be-displayed data is encountered, 
which optimizes load leveling of IMS 
DBIDC resources. 

3_ ASI/INQUIRY Provides 
Complete Security. 

Built-in safeguards protect data at 
the system, terminal, and data base 
levels. Data base administrators 
define the data bases users can 
access, their passwords, and the 
terminals from which individual 
data bases can be accessed. 

Learn why ASI/INQUIRY is 
more heavily used than any compel 
ing product. Call or write-today! 

Applications Software, Inc. 
21515 Hawthorne Boulevard 
Torrance, CA 90503 
(213) 540-0111 

Member SIA ~ SOttw3rE) Industry Assoclatlun ~ 
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UPDATES 
Manual madness has corne and gone 
(thank goodness), but' examples 
of humor still trickle in. In­
Elias Awad's Automatic Data 
Processing, Laurel Gealt of 
Philadelphia found the following 
example of a COBOL IF-Statement: 
IF CUSTOMER=GANGSTER MOVE 'NO 
CHARGE' TO EXPLANATION. 

Intel's Commercial Software Sys­
tems Operations (nee MRI) has 
begun oeming its System 2000/80 
DBMS to vendors of applications 
packages who can then sublicense 
the software directly to their 
customers. Pacifica Management 
Systems of Burlingame, Calif., 
is Intel's first oem customer. 
PMS uses System 2000 in its Job 
Applicant Tra~king System for 
large corporations~ Under 
Intel's agreement, PMS and soft­
ware vendors can sell packages 
with the required System 2000 
DBMS capabilities integrated 
into their system. Intel gets a 
royalty for each installation, 
but it is only a small percent­
age of the DBMS's full price. 
No precompilers or database 
definition capabilities are 
included in the DBMS package 
shipped to ~sers, so the System 
2000 database can only be used 
by the application in which it 
is imbedded. Customers can 
upgrade at a-later date to a 
full System 2000/80 DBMS by· 
going to Intel for a license. 
Part of the royalty previously 
paid will be applied to the 
license fee for the full DBMS. 

Here's an unwritten variant on 
manual madness for those of you 
who have IBM electronic type­
writers. For a free advertising 
message, move the carrier to 
position zero, hold down the 
shift key and then hit the 
"code" key followed by two CIS. 

SOFTWARE 
AND SERVICES 

. 

FREEBIE 
There's no such thing as a free lunch, but if 
you're willing to spend $7.50 for the media 
and handling, the PDP-II Software Ex­
change will ship you a "free" Macro-II file 
transfer program that allows bidirectional 
transfers of ASCII data files between cpus. 
That $7.50 will get you source code and doc­
umentation on an RXOI diskette; a hardcopy 
listing of the program and documentation 
can be had for $2 postage and handling. PDP-
11 SOFfWAREEXCHANGE, Norcross, Ga. 
FOR DATA CIRCLE 326 ON READER CARD 

VSAM UTILITY 
Described as "a high-performance, low­
overhead utility to build VSAM alternate in­
dexes, " Quick-Index is said to sort and load 
alternate indexes in 20% of the elapsed and 
cpu. times required by IDCAMS BLDINDEX. 

SOFTWARE SPOTLIGHT 

VSAM INTERFACE 
Shortly after IBM announced VSAM, at least 
one programmer decided it would be easier 
to learn and use. So, working in assembler, 
he coded VIM, the VSAM Interface Module, 
which provided a simplified interface using 
a _ consistent calling sequence that could be 
invoked from assembler, PUI, and COBOL 
applications. As the programmer_ moved 
around, he took VIM with him, and it went 
into use at a few large installations. It wasn't 
sold; it was just a tool that he and his co­
workers used. Then ISL International 
learned of VIM, gottogether with the author, 
and now they've started marketing the pack­
age to any interested sites that use VSAM. 

VIM includes full VSAM capabilities, 
including reading backwards, asynchro­
nous requests, skip-sequential, and the rest. 
It dynamically handles run-time index and 
data buffer allocations, record length deter-

The utility does not need a VSAM data space 
for sorts, and it can build multiple indexes 
with a single pass through the base cluster. 
Users can specify key' values, such as blank 
fields, that will not be included in the new 
index. Indexes can be constructed from mul­
tiple, noncontiguous fields in the base rec­
ord. Indexes created with the deleted user­
specified index option and multifield index­
es cannot be included in an upgrade set. 
VSAM Quick -Index is priced at $3,000 for os/ 
vs installations and $2,600 for DOSIVSIVSE 
users. SOFfWORKS, INC., Clinton, Md. 
FOR DATA CIRCLE 327 ON READER CARD 

COMMUNICATIONS 
Vector Graphic's Remote Batch Terminal 
Emulator (RBTE) software allows any of the 
vendor's systems to communicate among 
themselves or with data and word process-

mination, and other functions that can be 
more efficiently done during program ex­
ecution. VIM invokes standardvSAM macros 
and it can operate in batch or on-line envi­
ronments. Since it was designed for ease of 
use, new users can learn VIM iIi short order. 
ISL states that VIM will provide a minimum 
30% increase in the productivity of pro­
grammers developing systems using VSAM, 
with potentially greater increases for pro­
grammer trainees. Perhaps more impressive 
is ISL 's claim of a minimum 25% VSAM run­
time reduction, with reductions of more 
than 60% for applications making heavy use 
of asynchrono,us and skip-sequential ac­
cesses. The VIM package is available for 
$8,000 for the first copy and $6,000 for 
additional installations. Lease plans are of­
fered, as is a 30-day trial evaluation period. 
ISL INTERNATIONAL INC., New York, N.Y. 
FOR DATA CIRCLE 325 ON READER CARD 
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SOFTWARE AND SERVICES 
ing systems from other vendors. RaTE al­
lows emulation of a number of IBM remote 
batch terminals, including the 2780, 3780, 
2770, 3741, and 2961. Intended primarily 
for remote job entry and file transfers, the 
RBTEpackage requires the use of synchro­
nous modems and a minor ($100) modifica­
tion to Vector Graphic's Bitstreamer Inter­
face Board. Communications over dial-up 
lines can run to 2400bps, while 9600bps 
operation is possible over conditioned 
leased lines. The software sells for $500. 
VECTOR GRAPHIC, INC., Westlake Village, 
Calif. 
FOR DATA CIRCLE 33() ON READER CARD 

FINANCIAL SYSTEM 
Working with the accounting firm of Coo­
pers & Lybrand., Software International has 

. developed Fiscal DSS, a totally integrated 
package comprising General Ledger, Ac­
counts Payable, and Purchase Order Con­
trol; the system runs on IBM mainframes and 
HP-3000s. Originally marketed to govern­
ments-federal, state, and municipal -
Fiscal DSS is now being offered to commer-
cial users;· . 

The on-line system, which call oper­
ate with any interactive crt, tracks purchase 
orders from the requisition stage all the way 

. through to the general ledger. ,The entire 
process is divided into three major stages: 
decisions, actions, and results. When the 

decision tomake a purchase has been made, 
a purchase request is entered .into the sys­
tem. The request then awaits approval, 
which involves checking the appropriation 
budget of the account and calculating the 
available balance. Checking the budget can 
be performed as a simple inquiry or with 
automatic approval if the funds are avail­
able. If approved" the money is committed 
and a purchase order is cut. When an order 
is delivered and the invoice arrives, an ac­
counts payable record is created and the 
commitment is reversed. Accounts payable 
then cuts a check. Finally, the system pro­
duces financial statements. While the sys­
tem provides many standard reports, it also 
offers a report writer that permits users to 
create their own special reports. Long-term 
lease prices for Fiscal DSS range from 
$75,000 for the HP-3000 to $125,000 for an 
IBM OS or DOS system running CICS. SOFf­
WARE INTERNATIONAL CORP., Andover, 
Mass. 
FOR DATA CIRCLE 328 ON READER CARD 

PASC4L COMPILER 
The Computer Systems Div. of Harris 
Corp. has developed and is' now offering a 
fully supported Pascal compiler for the 
company's entire line of minis-from the 
Harris ,80 up through the 800. The language 
is said to be a complete implementation of 
the Jensen-Wirth Pascal Report, along with 

The Total'ResQurce-Protection 
Package for MVS .. 

~~====================~~ 

TOP SECRET. Full resource' protection, easy installation, 
minimal maintenance, low overhead. User-friendly and 
flexible.. . . . . 

Protects TSO commands, CICS andlMS transactions at 
command and subcommand levels. All IBM and vendor 
products that use MVS Standard Security Interface. Data 
base access·at·field level. And more. 

Logs activities of selected users and access attempts to 
selected resources. Writes violations to SMF and security 
console. Relates user to resource and resource to user. 

enhancements, conforming to the Interna­
tional Standards Organization 1980 Draft 
Proposal. 

Both interactive and batch environ­
ments are supported. The compiler itself is 
reentrant, as is the object code· generated. 
Since the compiler generates relocatable ob­
ject code, separate compilation is possible. 
Subprograms written in other languages, 
such as assembler or FORTRAN, also can be 
linked into Pascal at load time. During pro­
gram development, extensive run-time 
checking can be invoked, making it easier 
for the programmer to find undefined, vari­
ables, indexing violations, invalid pointers, 
and other errors. Harris Pascal licenses .for 
$5,000. HARRIS CORP., Computer Systems 
Div., Fort Lauderdale, Fla. 
FOR DATA CIRCLE 331 ON READER CARD 

WP PROGRAMMING 
CPT Corp, the Minneapolis word processor 
maker, has developed Shortcut, a new soft..: 
ware feature for the company's top-of-the­
line CPT 8100 word processors. Using the 
"program" key on the 81oo's keyboard, an 
operator defines new functions including 
arithmetic and decision-making. Shortcut 
doesn't bear much resemblance to conven­
tional high-level programming languages; . 
rather, it seems 'closer to a key-stroke pro­
'grammable calculator. CPT says that expe­
rience in beta tes~ing indicates that operators" 

Requires only one I/O per user session. 
Installs in minutes. No operating .system modifications. 

No on-going system programmer support. Independent 
of 9perating system changes. ' 

Allows site security customization.. . 
Also from CGNAllen: Super-MSI, MSM, GCD, DCD II, 

PAC/MASTER. 

ega/allen 
Software Products Group 

Computer room malfunctions, parts failure, and 
downtime due to temperature and humidity vari­
ations are vi rtually el i m i nated with a Weksler 
Thermo-Hygrograph. This two-pen instrument si­
multaneously measures and permanently records 
temperature and humidity, and may be surface 
mounted or furnished as a portable instrument. For 
additional information, send for Catalog #3250. 

212 West Notional Road Vandalia, Ohio 45377 
Phone: 800/543-7583. In Ohio, call collect: 513/890-1200. 
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I,~~-~~-.I..-.-f 
Tell me more about ISSCO GRAPHICS 9 E 
Name ______________________ ~-----------

Title __________ Phone _______ __ 

Company ____________________________ __ 

Address _______________ _ 

City _____ _ St. ___ Zip ___ _ 

ImnmmTll 

"I just 
installed 
the most 
flexible 
graphics 
software 
available ... " 
"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 DISSPLA3 and TELL-A­
GRAF<B, 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-G RAF' s il' 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-
~~ . 

For us, installation of DISSPLA 3 and 
TELL-A-GRAfC~ 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 

EErn I.I!lCD 
~GRAPHICS 
DU!JPI.R~· CDtSfIiN • TELLACRAF~ 
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SOFTWARE AND SERVICES 
can easily learn Shortcut. In one instance, a 
CPT spokesman said, a word processing op­
erator was able to implement a Shortcut 
program in significantly less than the day 
and a half it took an experienced FORTRAN 
programmer to code the same function. 

Used in conjunction with CPT'S ex­
isting MathPak number processing soft­
ware, Shortcut can branch on mathematical 
comparisons. Shortcut programs can be 
linked with jump or call commands, and 
programs can include stop or pause com­
mands to interrupt the program so the opera­
tor enter new information or instructions. 
Typical applications include calculating 
price discounts bases on volume, identify­
ing line items outside a specified variance 
from budget, etc. Shortcut and MathPak 
will be offered jointly for a' suggested retail 
price of $500. CPT CORP., Minneapolis, 
Minn. ' 
FOR DATA CIRCLE 329 ON READER CARD 

SCREEN FORMATTING 
Easy-Screen is MSA'S latest on-line capabil­
ity for accounting users of MSA'S on-line 
systems. It permits the customer to define 
new screens as needed by accounting and 
financial management, and it can be used to 
modify the standard screens delivered with 
MSA application packages. Designed for the 
end user, Easy-Screen allows rapid design 
of screens for extracting information from 

an application's database. It also allows 
specification of calculations to be applied to 
the extracted data prior to displaying results 
for management. An obvious use of Easy­
Screen's ability to modify standard applica­
tion screen formats is translating prompts 
from English into another natural language. 
In its initial release, Easy-Screen will work 
with MSA'S Accounts Payable, Financial In­
formation, and Control System, Fixed As­
sets Accounting, and General Ledger pack­
ages. MSA says it plans to make the facility 
available for all of its products in the future. 
The package operates under CICSIOS and 
CICSIOOS, Licensing runs $10,000 for use 
with a single application and $5,000 for 
each additional application. MANAGEMENT 

SCIENCE AMERICA, INC., Atlanta, Ga. 
FOR DATA CIRCLE 332 ON READER CARD 

ACCOUNTING 
For its 600 Series of computers, Nixdorf 
released' three accounting packages-Gen­
eral Ledger, Payroll, and Accounts Pay­
able-which can be used as standalone ap­
plications or' combined into an integrated 
system. Aime"d at small to medium-sized 
businesses just beginning to computerize 
their accounting functions, the three pack­
ages run on the models 600/35, 45, and 55 
under the DPEX operating system. Each of 
the three packages carries a one-time license 
fee ranging from $2,000 to $2,500. 

The General Ledger application can 
accommodate the needs of a single corpora­
tion, a multidivision company, or a com­
pany comprising a number of corporate 
groups. Up to 1,000 profit centers can be 
defined, each of which can, according to the 
user's financial structure, have its state-' 
ments incorporated into reports on multiple 
corporate levels. Financial statements cov­
ering the company's current financial posi­
tion, including current month, year-to-date, 
and budget figures, along with comparative 
figures for the previous year, are produced 
in a general format. The user can set up his 
own chart of accounts and describe the lay­
out of accounts on the financial statements. 

Accounts Payable classifies its input 
into five classes: invoices, prepaid invoices, 
debit and credit memos, adjustments to ex­
isting invoices; and manual or hand pay­
ments. For financial phinners, the package 
can generate aged balance due and cash 
requirement reports. A number of check 
writing options are provided~ 

Payroll handles checks, tax calcula­
tions, deductions, tax reports, and check 
registers. Special reports can be produced 
showing vacation summaries and sick pay, 
department statistics, and employee phone 
directories, as well as entry edit and file 
listings. NIXDORf- COMPUTER CORP., Burl­
ington, Mass. 
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ARE YOU EXPORTING COMPUTERS TO EUROPE? 
Is your computer terminal equipped to meet the European Human Factors requirements? Are you aware that these 
requirements are far tougher and stricter than in America? 

Visual display units, for example, will not be accepted by European unions if they do not fulfil human factors 
demands. This obstacle must be overcome by American manufacturers if computer products are to be successfully 
sold in Europe. 

We, at ERGOLAB, are organising a one day conference in Chicago, October 21 to inform you about these European 
Human Factors aspects. ERGOLAB is an independent firm of consultants based in London and Stockholm, who 
specialise in working environment issues in relation to advanced technology. 

If you wish to know more about European Human Factors, we believe you should not miss this conference. Please fill 
in the attached form. . 

Symposium For Human Factors & Modern Technology 
APPLICA TlON FORM 

Last day of application October 1 st, 1981 

Fee, incl papers of symposium. luncheon: $ 160. 
Cheques should be payable to: 

The Swedish Trade Office 
Att. Mr. Roger Ankarbronth 
333 N Michigan Avenue 
Chicago, Illinois 60601 

Name/title: 

Address: 
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The ADABAS Answer: 

But, practically speaking, that's 
just what chain-pointer DBMS 
systems do. All their logical 
relationships are hard-wired into 
the physical data. So, when it 
comes to meeting the dynamic 
data access and update require­
ments of a growing company, 
these systems simply get too tied 
up in their own structural 
limitations to deliver effective, 
flexible data management. 

UNCHAIN 
RDATABASE! 

That's one big reason why the DBMS 
answer for a company on the move is 
ADABAS, Software AG's easy-to-
use - and easy-to-maintain-DBMS. 
Our inverted list architecture 
separates logical relationships from 
the physical data. This gives you 
remarkably flexible access to, and 
control of, the data base. 

With ADABAS, you decide exactly 
what your data base relationships will 
be and change them anytime you 
want, to meet special corporate needs. 
Without any effect whatever on the 
data base or on existing programs. 

Title _____________ _ 

Company ___________ _ 

Address __ .,--________ _ 

City State ______ _ 

Zip Telephone ______ _ 

Type of Computer _________ _ 

Operating System _________ _ 

A lot of software companies like to 
claim they have the answer to 
DBMS cost effectiveness, 
programmer productivity, and 
throughput efficiency. 
Only ADABAS provides the 
architecture to su'pport claims like 
these 100%! 

Like to know more? Simply fill in 
the coupon and mail it to us 
today. We'll help you unchain your 
full data management potential. 
When effective 
data base management 
is the challenge -
ADABAS is the answer. 

Reston International Center 
11800 Sunrise Valley Drive, Reston, Va 22091 
(703) 860-5050 

Affiliates: ADABAS Software Ltd. Derby, England (44332 372535). Arabian Dala Systems Jeddah, Saudi Arabia (693-866). CONSIST Sao Paulo, Brazil (289-4445). Datanalys AB Stockholm, 
Sweden (08-218410) • Fraser Espanola SA Madrid, Spain (4561350) • R.D. Nickel & Associates, Inc. Cambridge, Canada (519/653-6142) • Pan American Computer Systems Buenos Aires, 
Argentina (883-3790) • Silesta Sistemi S.PA Milan, Italy (1-874246) • Software AG Darmstadt, Germany (06151-84072) • Software AG of Far East Tokyo, Japan (03-278-0258). 
SPL (Australia) Pty. Ltd. North Sydney, Australia (02-922-3268). SPL (Israel) Ltd. Givatayim, Israel (03 777 -860) • Systems Programming (pTY) Ltd. Sandton, South Africa (783-4250) • 
TECSI Paris, France (225-86-83). Teleinformatica de Mexico SA Mexico, Mexico (905/550-8033). Volmac B.V. Utrecht, Holland (0031-30334421) 
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Things that are easier to use do more work. 

Video terminals are 
very personal devices. 
And many people who 
use them are not familiar 

with computers. 
So we designed the VT100 

and VT132 (for smart, block mode 
applications) to be as easy to use as possible. 

Even friendly. 
The keys on the detached keyboard are patterned 

and sculptured to feel like those on your favorite 
electric typewriter. Smooth scrolling of text onto the 
screen allows new data to be reviewed easily. You can 

display 80 or 132 columns so you 
can review the data printed on 
14-inch wide reports without 
wraparound. 

Crisp, well-defined characters 
are easy on the eyes. And to make 
it easier to isolate information, '","~~.~'~~:::'~~;;'';:;'~~::~;;:;';<' 

lines can be made larger and char­
acters can be reversed, bright­
ened, underlined, or even made 
to blink. A line drawing character set 
makes video forms look like the 
printed forms you're used to. 

You can even split the screen so new 
material scrolls smoothly, while other impor­
tant data, such as column headings or status 
lines, remain stationary. 

And best of all, you can easily customize Digital's 
video terminals to your own personal preferences 
straight from the keyboard, and save your prefer­
ences in a non-volatile memory. Thus you can confi­
gure them to suit a wide variety of work situations 
for any system supporting asynchronous ASCII 
terminals. 

You would think that, designed as they are for 
easy use, our terminals would lead a life of ease. 

They don't. You'll find they work even harder. 
To buy a VT100 or VT132, contact your Digital 

terminals dealer. For the names of dealers nearest 
you, call 800-225-9378 (outside the Continental U.S. 
and in Massachusetts call 617-467-7068) between 
8:30am and 5:00pm Eastern time, or contact your 
local Digital sales representative. 

Digital Equipment Corporation, Terminals Product 
Group, MR2-2/M67, One Iron Way, Marlboro, 
MA 01752. Tel. (617) 467-7068. In Europe: 12 Av. 
des Morgines CH-1213 Petit-Lancy/Geneva. 

In Canada: Digital Equipment of Canada, Ltd. 

We change the way 
the world thinks. 
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BOOKS 

JOHN VON NEUMANN AND 
NORBERT WIENER: FROM 
MATHEMATICS TO THE 
TECHNOLOGIES OF LIFE AND' 
DEATH 
by Steve J'. Heims 
J. D. Bernal has noted .that during war there 
are generally thre~ kinds of potential weap­
ons researchers: those who join in such ac­
tivity because of the superior interests of the 
state, those. who· will have nothing to do 
with war work or preparation, and finally, 
the larger body whose participation depends 
on the circumstances of the war.· John von 
Neumann belonged to the first class of sci­
entist; Norbert Wiener exemplified the sec­
ond. Intending to instruct by.means of con:­
trast, Steve J. Heims has written a book 
comparing the lives of these two men. 

I. Heims's premise, as presented in his 
preface, is sensible enough: ".; .. the 
maximal acceleration of the nuclear arms 
race is dreadful, and, in the light offoresee~ 
able probable consequences affecting future ' 
generations, grossly inhuman." This forms 
the basis for a comparison of the particular 
moral weight of Norbert Wiener and John 
von Neumann, as roughly considered 
through their activities from 1935 to 1955. 
The book is 'large and well documented, 
representing a, great deal of research, and 
Heims does a right. proper job pr~senting 
von Neumann's' and Wiener's professional 
work in a limpid and accurate fashion. He 
offers cogent defInitions of, say, Brownian 
motion and zero-sum game theory. There 
are distressing sections, notably those con­
taining the author's attempts at psychoana­
lysis, but overall the book is well made. 

In his autobiography, the mathema­
tician Stanislaw Ulam noted: "Wiener was 
a true eccentric and von Neumann was, if 
'anything, the opp6site-a really solid per­
son." Differences between the two scien­
tists abound. Von Neumann spent years at 
Los Alamos ,urging the development of 
atomic weapons. Wiener, after serving in 
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ballistics testing during wwI, refused to par­
ticipate in any further miiitary research, pre­
ferring instead to develop technology for 
prosthetic limb devices and hearing. aids. 
Wiener was the Missouri-born and Massa­
chusetts-bred champion of the human use of 
hUman beings, while von Neumann was the 
often aloof, luxury-loving son of a well-to­
do Budapest banker. Wiener's father Leo, a 
prominent . linguist who forced his son to 
scholarship', reared him in the company of 
such illustrious colleagues as William 
James and W.F. Osgood. Von Neumann, 
on the other hand, was first attracted to 
business and turned to mathematics only at 
his father's prompting. Von Neumann was a 
polite and gregarious host; Wiener was the 
archetypically clumsy and myopic profes­
sor for whom social situations were often 
strenuous and painful. 

The two were often ideologically 
antipodal as well. Where Wiener called for 
social homeostasis, von Neumann con­
cerned himself with the analytical possibili­
ties of automata. Where Wiener refused to 
include himself in most professional or po­
litical groups, von Neumann hobnobbed 
with privileged members of the Eisenhow-

er-era military-industrial complex. 
Heims has at least made his bias 

apparent. But his empathy for Wiener, how­
ever understandable, is so thorough that it 
has the effect of undermining his argument. 
One wishes that von Neumann could have 
served as a subtle foil in such a comparison, 
rather than as a morally feeble straw man. 
No such luck; Heims is vehement and unre­
lenting. 

Norbert Wiener was concerned, far 
more so than von Neumann, with the rela­
tion of man to state. He was wary of power 
and strove to remove himself from any rela­
tion to it. While von Neumann considered 
the state as a rational arrangement ,devised 
for the common benefit, Wiener saw a sys­
tem'where "political leaders may attempt to 
control their popUlations . . . through po­
litical techniques as narrow and indifferent 
to human possibilities as if they had, in fact, 
been conceived mechanically. " Wiener de­
tested the cupidity and materialism of his 
people. He was suspicious of the military 
and moneymaking segments of American 
society. He saw a lopsided oligopoly where 
weapons meant profits. Wiener did not. 
share in the belief that the Soviet's interests 

~ L-________________________________ J-________________________________ ~ ________________________ ~------~ 
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were' universally opposed to America's. 
Nor did he embrace the belief in unmitigat­
ed technological progr~ss. Witmer could de­
marcate, as {ew others of his position or 
time could. the limitations of science. 

Von Neumann was born in Hungary 
in 1903. Itw'as riot until 1931~' when he 

. became a member of the PCinceton faculty, 
that-h~ liyed regularly in the·U.S., and one 
gathers that ·his understanding of America 
was never quite complete. Eager to affirm 
loyalty to his newfound land-and to mani­
fest his desired Americani~ril..;.....von Neu­
mann became a vigorous .supporter of nucle­
ar weaponry. He was a man almost intoler­
ably rational and rigid, and was frequently 
indifferent to the frailties of those around 
him. . . 

During his tenure as the commis,: 
sionerofthe U.S.·Atomic Energy Commis­
sion, von Neumann allied hiinselfwith pro,;· 
ponents of the private .development of nu­
clear power. He described himselfas "vio-

le'ntly anti-Communist and a good deal 
more militaristic ih~m mo'st, " and has been 
quoted as saying, "I don '.t think any weap­
on can be too large." He sought war with 
the Soviet Union, viewing the U.S. as ax i­
oma~ically good while attributing imqtense 
and sinister pow~r to the Soviet Union. 
. As Heims expla!ns, to Hungarians 
of. von Neumanl1~stime,Russia Was the 
Antichrist, and, although· von Neumann's 
A1'lschau~ng appears lunatic today, in the 
context of his historial epoch it becomes 
more c.omprehensible.. Along with many 
members of his generation, he corisidered a 
pre venti ve war against the U. S. S ~ R. as an 
acceptable~ even preferable, option in.1950. 
This does not ne~essarily entrenc.h him with 
antinomian blackguards; dropping· the 
bqmb on Hiroshima in August of 1945 may 
not have been necessary for victory, but it 
demonstrated to the world-and to Sta.lin­
America's "naked power. " 

Even though he recognized the de-

" ... watch, that wide receiver in motion! ... where's the pass rush?! .. . 
sack 'em! ... he's out of the pocket ... 'watch out, he's running with it! .. . 

bring up the secondary! ... 
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struction such a war would cause, von Neu: 
mann· felt th~t some kind of victory was 
possible. Death. was an 'adjunct to war; 
greater' bombs meant only greater death. 
Vori Neumann accepted nuclear war' almost 
~asually, as a ~illenialist might accept Ar­
mageddon. In a nearly mystical sense, be­
yond any mundane considerations of self­
aggrandizement, the superbomb was for 
von Neumarln an alchemical way to super­
cede time, a contrivance for salvation. 

It is difficult to feel sympathy for 
von Neumann. His admiration for military 
men is confusing. Persons such as Admiral 
Lewis Strauss are not of von Neumann's 
stature, but von Neumarin was a milO fasci­
nated by power and by those who wielded it. 
In many ways an exceedingly formal man., 
von Neumann, unlike Wiener, didn't have 
the capacity to parley with waiters or listen 
to porters. Yet in' those' brief glimpses that 
Heims offers' of vbn Neumann as a wild 
driver, a wearer of party hats, a fancier of 
lewd limericks, he becomes a human figure. 

Nowhere is this more evident than in 
Heims' description of von Neumann's death 
in February 1957. The analytical von Neu­
mann gone ma~ in his struggle with cancer 
reminds us of the strange punishment that 
reason is unto itself. Adtnittedto Walter 
Reed Hospital hI April 1956, a painridden 
von Neumann was assigned orderlies with 
t9P security clearance, "lest in his distrac­
tion he. should babble classified informa­
tion." Until his death, as his friend Edward 
Teller wrote, "von Neumann suffered more 
. . . than I have ever seen any human being 
suffer. " Still, he died seemingly unstung by 
remorse. 

A proper contempt for politics is ex­
pected from the Baconi~m scientist. Apoliti­
cian's concerns are worldly and temporal, 
far removed from the dual Parnassusofutil­
ity and progress. Yet political matters can 
no longer be entrusted solely to the politi­
cian. No single event emphasized thisinore 
than the 1952 testing of the first hydrogen 
bomb at Elugelab in the Marshall Island~. 
With the hindsight afforded by 35 years, the 
physicists' determination to develop the hy­
drogen bomb seems horrible indeed,: 

:aut scientists have always worked 
. with technicians in making weaponry. Con­
sider Archimedes' long-range burning ,glass 
setting fire to enemy sails in 'Syracuse har­
bor. Bacon allowed for "ordnance and in­
struments of war and engines of all kinds" 
in his New Atlantis. Much of admitted tech­
nologicai value has its derivation in war 
research. Certainly'von Neumann's aggres­
sive affeCtion for nuclear weaponry is riot to 
be revered, nor, by any but the most devious 
reckoning, is Wiener's outspoken pacifism 
to be derided. But, as with all moral consid­
erations, the distinction between right and 
wrong is never so emphatic. Morality has a 
dynamic as well, as a duality of its own, 
which often makes causistic determinations 
like Heims's appear shallow and incom-



Call 'for your free copy today!' 

New!1981 
Local Metropolitan 
Computer .. . 
Salary Survev. 
Do you know how your salary compares with other EDP 
professionals in your field of specialty-with the same 
level of experienc.e-w'orking in your citY,or in other 
cities across North America? Are you being well paid for 
what you do? Are salaries better elsewhere? 

Now you can find out simply by calling today and 
asking for a copy of our new 1981 Local Metropolitan 
Computer Salary Survey. It's FREE! 

Depending on your particular field of specialty and 
where you live, you'll find compensation levels have 
increased dramatically over last year-in some cases by 
more than 20%. 

In all, 48 specific position categories are surveyed 
ranging from Programmer through MIS Director. This 
new report will let you know whether your earnings are 

really keeping pace with others living and working in 
your geographic area. 

Source Edp, North America's largest recruiting firm 
specializing in the computer field, publishes this 
valuable Survey annually as a service to computer 
professionals from coast to coast. The 1981 Survey 
shows current salaries in your area, 37 other areas in 
the U.S. and Canada, plus overall national averages. 

As you will discover, this Survey can be extremely 
valuable in helping you make important career decisions. 
Cail for your free copy today. 

source <)ctp North America's largest recruiting firm 
devoted exclusively to the computer 
profession, Client organizations 
assume our charges . 

•••••••••••••••••••••••••••••••••••••••••••••• 
• Ii • 

I. FREE Report! United States ~~~~:~d Park 913/888-8885 g~~nnati 513/769-5086: 
Call your nearest Arizona Dayton 513/461-4660 • 

• Source Edp office today. Phoenix 602/258-9333 Louisiana Cleveland 216/771-2070 
California New Orleans 504/561-6000 Columbus 614/224-0660. 

• San Francisco 415/434-2410 Maryland Oklahoma • 
• Mountain View 415/969-4910 Baltimore 3011727-4050 Tulsa 918/599-7700 • 

Los Angeles 213/386-5500 Towson 301/321-7044 
• Van Nuys 213/781-4800 Oregon • 
• 

Torrance 213/540-7500 Massachusetts Po rtrand 503/223-6160 • 
Irvine 714/833-1730 Boston 617/482-7613 

• San Diego 714/231-1900 Burlington 617/273-5160 Pennsylvania • 
Wellesley 617/237-3120 Philadelphia 215/665-1717 

• Colorado King of Prussia 215/265-7250. 
Denver 303/571-4450 Michigan Pittsburgh 412/261-6540 

• Englewood 303/773-3700 Detroit 313/259-7607 Wilkins Township 412/247-4400 • 

• 
Southfield 313/352-6520 • 

Connecticut Texas 
• Hartford 203/522-6590 Minnesota Dallas North 214/387-1600 

Stratford 203/375-7240 Minneapolis 612/544:3600 Dallas Downtown 214/749-1900 • 
• SI. Paul 612/291-2467 Fort Worth. 817/338-9300. 

• 
District of Houston Central 713/751-0100. 

___ ' Columbia Missouri 816/474-3393 Houston Suburban 713/626-8705 

• Washington, DC 202/466-5890 Kansas City Houston North 713/957-8555. 
SI. Louis County 314/862-3800 

• Florida SI. Louis Downtown 314/231-4880 San Antonio 512/344-0217. 
Miami 305/624-3536 Virginia 

• FI. Lauderdale 305/491-0145 New Hampshire McLean 703/790-5610 • 
Nashua 603/880-4047 

• Georgia Washington. 
• 

Atlanta Central 404/588-9350 New Jersey Seattle 206/454-6400 • 
Atlanta Suburban 404/325-8370 Cherry Hill 609/482-2600 

• If unable to call, write: Atlanta North 404/953-0200 Edison 201/494-2800 ' Wisconsin • 
Source Edp, Department D9 Morristown 201/267-3222 Milwaukee 414/277-0345 

• Suite 227 Illinois Paramus 201/845-3900 • 
• 2 Northfield Plaza Chica!;jo 312/782-0857 New York Canada • 

• 
Northfield, IL60093 ~~C~~~~k ~~~j~~~:g~~~ Midtown 212/736-7445 b~~~~ls :~~~~~~:~j~g. 

Rolling Meadows 312/392-0244 Wall Street Area 212/962-8000 
• (When writing, please be sure to Long Island 516/364-0900 • 

indicate home address and Indiana White Plains 914/683-9300 
• current position title.) Indianapolis 317/631-2900 Rochester 716/263-2670 • 

• • •••••••••••••••••••••••••••••••••••••••••••••• 
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plete. To divide the development of nuclear 
weaponry into two Zoroastrian camps­
with Wiener as the Mazda, and von Neu­
mann as the Ahriman-is to reduce such 
complex issues as liberty and freedom to 
their lowest levels. Precisely because Wie­
ner's and von Neumann's characters fit so 
neatly into an arrangement of light and dark 
must one be wary. Still, Heims's book, with 
its sententiousness forgiven, is an effective 
effort at establishing a human vantage for 
considering the development of any \yeap­
onry, however terrible. MIT Press, Cam­
bridge, Mass. (1980, 547 pp., $19.95). 

~Leopold Froehlich 

THE COMPUTER IN' THE SCHOOL: 
TUJOR,TOO~TUTEE 
edited by Robert P. Taylor 
Imagine a civilization where all communi­
cation is verbal and where reading has just 
been discovered and put into use. This is the 
analogy made with our society and the com­
puter by Arthur.Luehrmann in The Comput­
er in the School: Tutor, Tool, Tutee. The 
book is a compilation of articles and talks by 
pioneers in the field of computers in educa­
tion. 

Robert P. Taylor has compiled 
works by Alfred Bork, , Thomas Dwyer, 
Arthur Luehrmann, Seymour Papert,. and 
Patrick Suppes. The 19 papers yield an ex-

tensive overview of this important field to 
anyone presently working or interested in 
this area. 

The treatment is exhaustive. It de­
scribes the revolution in computer hardware 
which makes microcomputers and micro­
processors readily available toschoollibrar­
ies and other educational institutions. The 
book also discusses the changes in educa­
tion and learning philosophy spurred by the 
use of computers,and how the teaching 
community and society in general will be 
affected by the increasing influence of these 
devices. 

The editor~ Robert P. Taylor, is the 
directo'r of the program in computing in 
education, Teachers, College, Columbia 
University. He helps to clarify this complex 
field by categorizing the use of the computer 
in terms 'of tutor, tool, or tutee. These desig­
nations are both interesting and useful. 

The' 'tutor" aspect of computer use 
is generally called computer assisted in­
struction (CAl)., The computer, programmed 

. to interact with the student, can quiz him 
and evaluate his answers. It can be used to 
teach definitions; drill on rote material, and 
lead the student. to correct solutions with 
hints, encouragement, and emphasis. Sta­
tistics concerning the.speed with which the 
user is assimilating information can be kept, 
as weli as absorption rate, and how effective 
the .programs are in teaching the material. 

.As a "tool" the comimter has vaned 
uses. It can be used in almost every disci­
pline from mathematics and logic to music 
and philosophy; The computer can act as a 
calculator or a device to draw graphs, and 
can present audiovisual material. ' 

In the use of the computer as a "tu­
tee," the conventional roles of student and 
computer are reversed. The user does the 
teaching and the computer is the pupil.' Any­
one who has tried to convey information ,to 
someone kriows that for the process to b.e 
effective, 'the instruCtor must be fully con­
versant with his subject. In trying to teach a 
computer, the stUdent must be able to orga­
nize the work methodically and . logically 
and must present it clearly arid' effectively. 
In the process, the student obtains the useful 
benefit of learning how to use and feel com~ 
fortable with one of the more ubiquitous and 
important tools of modem society',. ' 

The men whose contributions ap­
pear in the book are innovators in the use of 
computers ,at all levels of the educational 
structure, from elementary school to the 
university. Their statements are strong and 
assertive concerning the value they place on 
the use of computers in teaching:· .' 

. Alfred Bork, a profes,sor of physics 
at the University of California at Irvine, is 
deeply in,volved in CAl and has done exten­
sive work in the developmerit of computer .. 
software. He has organized a large an~ com- t 

FOR BIG DOLLAR SAVINGS r~~;~~i~~o~------D' 
AND FASTER DELIVERl .! 
BUY YOU, R T.I. SILENT 700-:. 

Nashua, NH 03061 
o YES. I'm interested in saving 
money on thermal paper for my TI 
Series 700 printers. Please send me 
price and ordering information. 
Name ______________________ __ 

THERMAL PAPER DIRECT : ~:~N-ame--
FROM NASHUA! 'i~~~~~~~"O~eoG : City __ _ 

We make thermal paper for 
Texas Instruments Silent 700 
printers. It meets ALL man­
ufacturer's specs and keeps 
your equipment warranty 
valid. Nashua® thermal paper 
is prime quality, has a bond­
like appearance that gives you 
black print on a white back­
ground for superior legi­
bility and excellent 
contrast for better 
photocopies. Nashua 
thermal paper meets 
TI residue and 
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• State _______ Zip __ _ 

• Phone . .• ..... _______ .. ____ J 

abrasion specs for longer 
print head life. We snip 

within 24 hours of order 
acceptance from one of 

our major stocking locations east 
and west Mail the coupon or call now 

for price list 
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NASHUA 
CO.RPORATION 
Chart Division 
44 Franklin Street 
Nashua, NH 03061 
603-880-2584 
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Digital's know-how is changing 
the way networks are p-Ianned to 
p-erform right from the start. 

Not everyone takes sizing as seriously 
as Digital. 
. You'll see networks offered on the 

"one technology fits all" theory. 
Networks that fill a number of needs 
but may not get top potential fromlt~! AJ, 
your investment or allow for 1'.' I leYv1t:.I--? • 
future growth. 

At your earliest planning 
stages-where it really pays off-you /) f)f J 
can put Digital's years of network c..", V 
experience to work for you. 

Experience works out the 
ideal balance of speed, through­
put, cost, data integrity, .. 
flexibility, control. 

Experience asks 
the right questions to 
start with. Basics such as: . 
What business problem do 
you want your network to solve? 
What systems must communicate? 

To specifics: What size should 
each individual node be for the job it has!! 
to do locally? How much communication 

• 



~edundaney should be planned to avoid 
lowntime? What options are possible 
later for future growth? 

And how do you meet your 
requirements most 
economically? 
Digital's range of op-tions. 

No other vendor can match 
Digital's broad range of flexible, 
cost-effective communications 
and processor options which 
allow networks to be sized 
to your organization's 
particular needs. 

A few examples. 

proposed node, each terminal. Types of network 
applications. Volume of data to be transferred 

between individual nodes. Data urgeney 
and importance. Line and system 

· ... .' ee,(i19 re:~%~;:~~~:~.~:~ 
~Yl.Q ... "t .... V1.VJ~:.:." '~, ....... ' ..•... ~ ... ' .....•. ; . J' Costs. N~twork operatIons f;/' /:'} .. ' ';~' and secunty. Future growth. 

':,; :: ,:'>:. ~:' Digital's Customer Supp-ort Plan. 
..• ".. '!I~,j.'."" .~' .. ',' i 

T~?;:':};:" Based on your Network 
, Profile, our experts, working 

with you, document 
how Digital will help satisfy 

your needs. Installation, 
I 9' start-up, training, , n, , network maintenance, 

-.¥~ (I f), troubleshooting. This plan 
Some manufacturers 
support only 
BISYNC or X.25. 
Digital supports 
Batch BISYNC, 
Interactive BISYNC, 
and other standard 

.((8l1) ~ D. Dr clearly spells out what Digital lila"'''' -r ~ - will do, when it will be done, and 
IV , how it will be accomplished. 

Following this thorough 
.,~",-,preplanning, Digital field service and 

. software support experts will 
install and verify the hardware 

and software needed at each node, 
mainframe commu­
nications protocols. 

An advanced 
SNA protocol emulator,allows 
Digital systems to participate in 
IBM/SNA networks. 

\. ~ J,n and demonstrate working network 
\ (,)~aIUr ' connections. 
,. -: / ~-r jLJtJ1S Digital Rlanning 
\ \ /,? <..)/_. leads to Digital p-erformance. 

And Digital offers X.25 
Packetnet ™ System Interfaces so 
Digital systems can communicate to 
public packet-switched networks. 

, A working network, ready to go. 
, Ready to perform to the maxi-
, mum now. Capable of expanding 

DECnet;M Digital's highly func­
tional networking software, provides 
features not available with mainframe 
protocols. With DECnet, you have 
point-to-point, multipoint, and 
parallel communications. 

You can automatically reroute 
infonnation around problem areas 
so network operations can continue 
even when communication links or 
nodes fail. 

Even add new nodes without shutting 
down operations. With DECnet, you can have 
complete control. 
Your Digital Network Profile. 

A Digital team of networking experts will 
work closely with you, from concept through 
installation through support. 

First, a written Profile details your network 
requirements. The number and location of each 

later as your business grows. 
To date, Digital has 

implemented over 5,000 network 
nodes around the world. And we 

don't just install them. We support 
them, too, with an international team 

of over 14,000 serviee people. At Digital, 
changing the way technology works 

for your needs. 
Digital Equipment Corporation, 

129 Parker St., Maynard, MA 01754. 
In Europe: 12 avo des Morgines, 1213 

Petit-Laney/Geneva. In Canada: 
Digital Equipment of Canada, Ltd. 

©1981, Digital Equipment Corporation 

~D~DDmD 
We change the way 

the world thinks. 



SOURCE DATA 
prehensive teaching facility at the university demonstrates that this approach is both ef- disadvantaged, and the handicapped is pre-
which uses the computer to help in teaching fective and productive in educating high sented in the book. 
undergraduate physics. Bork's approach is school students. Arthur Luehrmann is associate di-
pragmatic and scientific. He describes in Seymour Papert, with MIT, is widely rector of the Lawrence Hall of Science of 
great detail how to prepare dialogues be- known for his work relating computers to the University of California's Berkeley 
tween computer and student and how to the education of young children. He states campus. Previously at Dartmouth, he was 
employ the graphics capabilities of the de- that ' 'computation is the richest known involved in incorporating computing into 
vice to this end. The programs' interaction source of educational ingredients." Papert the academic mainstream. He is a "tutee" 
with the student is described, as is the way asserts that the computer has a profound man and argues that the computer is a most 
the computer can be used to reinforce the impact by elucidating many concepts in powerful learning device, and that its devel-
learning procedure. He shows how to use psychology, linguistics, logic, etc. He is opment can be put on a par with the develop-
software to obtain statistics about the stu- strongly convinced that the child can use the ment of reading and writing. The parable 
dent's progress, and indicates how these can computer as a unique tool with which to alluded to at the beginning of this review 
be useful to address the user's needs and teach himself how to learn and think logical- concerning a society in which all communi-
evaluate the effectiveness of the programs. ly and creatively. He also advocates an cation is verbal, including teaching, is his. 
The purpose of his work is to implement the open-ended heuristic approach to educa- The fable indicates how at first read-
use of the computer as' a tool to augment tion, and his articles are among the most ing and writing was considered a threat to 
current educational methods. technical in the compilation. teachers and the establishment, misunder-

Thomas Dwyer is a computer sci- Patri<;k Suppes is a professor of phi- stood by the masses who hired readers and 
ence professor at the University of Pitts- losophy at Stanford University. He directs scribes to read and write for them. The 
burgh, where he teaches university and high the Institute for Mathematical Studies in the printed word and its associated skills, how-
school students. He urges the heuristic use Social Sciences and has done extensive CAl ever, slowly became one of the most power-
of the computer in education and advocates work in elementary and remedial math and ful developments for the education and ad-
that the entire philosophy of education and language instruction. Professor Suppes has vancement of the masses. His little story is 
teaching he reviewed. Dwyer believes the worked with elementary school children amusing, and emphasizes that the computer 
schooling process should help each student (including kindergarten and first grade stu- is an invaluable tool whose use is just start-
form his own learning procedure and atti- dents), and he presents detailed descriptions ing to be felt in all aspects of our society. 
tude. He believes an open-ended education- of the educational materials and programs The Computer in the School: Tutor, 
al process should be developed, tailored to used with these children. He talks about Tool, Tutee is of interest to a wide range of 
the individual, to permit development of CAl'S effect on teachers and their functions, readers. There are, however, other aspects 
creative capabilities and potential. Profes- and how curriculums from the elementary to of this work to be mentioned: it permits the 
sor Dwyer states that the computer is ideally university levels will be affected. Suppes' reader to see how an important technologi-
suited to these. objectives; his own work work at Stanford with gifted children, the cal and intellectual development begins and 

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. 

Dream 
boat. 

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/1; Higher Level 
Language Programming; Data Base Design; Compiler 
and/or Operating Systems Design; Technical Writing; 
Microprocessor Programming; Software QA; Software 
Tools and Methodology Development, Computer Ar­
chitecture, Computer Performance Measurement, Firm­
ware, Microprogramming. 

Let Robert Kleven and Co. enhance your career. We will 
provide you with career path counseling and no-cost 
resume preparation. Client companies assume all fees. 

254 DATAMATION 

Rt. Robert Kleven and Co., Inc. 
Industrial Relations Management Consultants 
Three Fletcher Avenue. Lexington. Massachusetts 021"13 

Telephone (6171 861·1020 
Membf'r: M.88.cbu8~lt. Profeuional Placement CODsultanls 

e National Computer A88oci.tn, 
tofrice8 Nationwidel 
Repre8enting Equal Opportunity Employers MIF 
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Take stock in America. 
Buy U.S. Savings Bonds. 



DATA PROCESSING PROFESSIONALS 
•.. . . . .. ", .. .. , .. 

JOin· ArlimcoServlces· Company 
in Houston.forexcellent money, 

benefits and. a challenging career 
When Aramco ServiCes Company 
hires you for a data processing posi­
tion supporting Aramco operations 
overseas, you'll earn a.fine,\competi­
tive salary. And you'll participate in 
very attractive ,benefits programs. 

You'll also gain EDP experience that 
you probably could not duplicate any­
where. Your work will be in support 
of Aramco, the largest oil-producing 
company in the world. 

Phenomenal overseas operations 
depend on Houston people 

In Saudi Arabia, Aramco is involved 
in dozens of incredibly large and com­
plex projects. Probably nowhere else' 
in the world is modern, technology 
being employed so widely. Aramco Ser­
vices Company in Houston plays a 
significant role in all of it. If you have 
the qualifications, we have the follow­
ing openings now in Houston. 

Systems Analysts 
We're looking for an.individual with 
a minimum of 10 years' experience in 
a primarily larg~ IBM compatible en­
vironment. Proficient at technology 
investigations, special studies in areas 
like graphics, word processing, mass 
storage, network directions, and/or 
any similar emerging technologies. 

We are also looking for a systems 
analyst with 4 years of DP experience, 
with at least 2 years on staff or the 
applications development areas. This 
position is administrative in nature in­
volving budgeting, contracts, project 
control, and DP chargeback. There is 
an excellent opportunity for advance­
ment to a supervisory role. 

Data Dictionary Analyst 
We need someone with a minimum of 

3 years' experience in IMS, at least 
one of which involves data dictionary 
use, including data dictionary plan­
ning, standards,procedures. etc. 

Data Base Analysts 
A minimum of 3 years' experience is 
required in IMS data design for on­
line systems. Familiarity with logical 
relationships and secondary indices is 
a must, and ADF and/or PLI would 
be helpful. 

Data Base Support Analysts 
Required is a minimum of 2 years' ex- . 
perience in IMS system 'support, in­
cluding use of BTS, IMS utilities, and 
DB performance and tuning tools 
(IMSPARS,IMSASAP, DB and DC 
monitors, etc.) 

MVS Systems Programmer 
Successful candidate will need a mini­
mum of 7 years of systems support, 
including at least 3 years supporting 
MVS. You must also be familiar with 
SMP-4 and JES2. TSO support and 
NJE support would be helpful, as 
would ACF2. 

General Systems Programmers 
Needed:is 3 years of DP experience, 
with at least 1 year of installing pro­
gram products, managing DASD 
environment, .troubleshooting sys­
tems problems (JCL, compilers, 
dumps, etc.). 

Commercial Programmers 
Required is 2 years of DP experience, 
as well as familiarity with PLI, OS/ 
MVS, JES2, JCL, and IMS DB/DC. 
Some experience with systems anal­
ysis and structured techniques is re­
quired. Also experience with projects 

involving treasury, industrial relations 
and payroll areas. 

We also need Commercial Program­
mers having a minimum of 3 years' 
experience, and familiarity with PLI, 
TSO, IMS DB/DC, as utilities, and 
MARK IV/SAS. You will be respon­
sible for developing and maintaining 
software in our operations, purchas­
ing and traffic systems. 

Commercial· Analysts/ 
Programmers 

Required isa minimum of 3 years' ex­
perience in design, analysis and pro­
gramming.of commercial applications 
systems, and a minimum of 2 years in 
IMS on-line DB/DC and PLI. ADF 
and MARK IV experience are highly 
desirable. 

Training Analyst 
Needed is 3 years of DPexperience 
one of which is in an EDP training­
related capacity. You'll coordinate 
and assist in the administration of de­
partmental training programs. 

Standards & Procedures Analyst 
We're looking for someone with 3 
years of DP experience including sys­
tems analysis and technical writing. 
You'll develop standards, procedures 
and manuals, and conduct research 
and analysis to ensure quality and con­
sistency of documents. 

All positions require a BS or BA in 
Computer Science, Math, Business, 
or related field. 

Send your resume in full confidence, 
or write for more information to: 
Aramco Services Company, Section 
DaM, Department DM0901TF04B 
1100 Milam Building, Houston, 
Texas 77002. 

ARAMCOf[XJ@QD~u@~ 
SERVICES COMPANY, DOMESTIC 
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SOURCE DATA 
how it progresses from its inception. Italso 
illustrates how great intellects and pioneers 
develop basic principles and original con­
cepts at the introduction of a major new 
discipline. Teachers College Press, New 
York (1980, 274 pp., $14.95). 

-Irving Lazar 

REPORTS & REFERENCES 

NOT FOR OEMs ONLY 
The third annual Dirctory of Systems 
Houses "& Minicomputer oems is available 
from Sentry Database Publishing: Over 
1,500 systems houses are listed, as are the 
oems and other systems illtegrators who 
purchased 87,000 minis, micros, and small 
business computers. Each listing includes 
company address, phone number, top five 
execs, product descriptions, application ex­
pertis((, annual sales, number of employees, 
founding year, and the make or model of 
each computer purchased. The, directory 
also contains a section on market statistics, 
trends, and competitive rankings of the ma­
jor oem computer and peripheral suppliers. 
One helpful feature is the four-way indexing 
used in the directory. Sy'stems houses and 
oems can be.located by application speci~l­
ty, cpu brand, city, and company name. The 
directory can be obtained from the publisher 
at 5 Kane Industrial Dr., Hudson, MA 
01749, for $347. 

HEADS UP 
The Semiconductor Industry Association 
has prepared a report on the present status of 
the American semiconductor industry. Enti­
tled "The International .Microelectronics 
Challenge, " the report stresses the fact that 
the U.S. must bolster its competitiveness in 
this marketplace. Major policy recommen­
dations are made by the association, includ­
ing changes concerning international trade, 
capital formation, and innovation and hu­
man resources. 

With regard to human resources, the 
report recommends increases in both indus­
try support of university research and uni­
versity microelectronic education. Some in­
ternational trade recommendations listed 
were the reduction of U.S. and Japanese 
duties to 4.2% by April '82, the reduction of 
European Community duties to under 8%, 
and strict enforcement of all codes set by the 
Multilateral Trade Negotiations. The report 
is 44 pages, and sells for $10 a copy. Con­
tact the SIA, 20380 Town Center Lane, Suite 
155, Cupertino, CA 95014. 

TOP 100 SURVEY 
Reprints of the DATAMATION Top 100 sur­
vey of data processing companies, which 
appeared in the June issue, are now avail­
able at $5 a copy. Contact Donna Lyons, 
DATAMATION, 666 Fifth Ave., New York, 
NY 10103, (212) 489-3489. 

VENDOR LITERATURE 

DATA EXPRESS 
The vendor is a Hewlett-Packard Systems 
Users' Group member, and' is offering a 
handbook detailing the applications and ad­
vantages of the Data Express stat mux in HP 
systems. Implementation information, typi­
cal data communcations costs, and glossary 
of terminology are included in the handbook 
by COMPRE COMM, INC., Champaign, IlL 
FOR DATA CIRCLE 350 ON READER CARD 

POWER ISLAND 
"Power Island" is a computer power distri­
bution center described in an eight-page 
brochure by Sola Electric, a unit of General 
Signal. Operating characteristics, design 
features, and, of course, end-user benefits 
are outlined in the release. Specs can be 
found on p. 7, and there is a comparison 
between conventional and Power Island in­
staJlations on the last page. SOLA ELECTRIC, 
ElkGrove Village, Ill. 
FOR DATA CIRCLE 351 ON READER CARD 

STRUCTURED FORTRAN 
MODULES 
The vendor has develope? Functional 
Blocks, a method ,of 'structuring standard 
FORTRAN modules. To help you decide if 
you want to purchase the $15, 84-page bro-' 
chure that explains 'its method, Comp-Aid 

UNIVERSITY OF PETROLEUM ~ MINERALS 
DHAHRAN"SAUDI ARABIA 
COMPUTER SCIENCE AND 

ENGINEERING DEPARTMENT 

MOVE THE GOODS. 
THE DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
WILL HAVE FACULTY POSITIONS IN COMPUTER SCIENCE AND ENGI­
NEERING QPEN FOR THE ACADEMIC YEAR 1982-83, STARTING 
1 SEPTEMBER 1982: ' 

ACADEMIC QUALIFICATIONS AND EXPERIENCE: 
PHD IN COMPUTER SCIENCE OR COMPUTER ENGINEERING OR IN A 
CLOSELY RELATED DISCIPLINE WITH EMPHASIS IN PROGRAMMING 
LANGUAGES, DATA BASE-ORGANiZATION AND STRUCTURE, MI­
CROPROCESSORS, OPERATING SYSTEMS, DATA PROCESSING, 
SYSTEM ANALYSIS, DIGITAL DESIGN, COMPUTER ARCHITECTURE, 
AND SOFTWARE ENGINEERING. 

LANGUAGE OF INSTRUCTION IS ENGLISH. 

MINIMUM. REGULAR CONTRACT FOR TWO YEARS, RENEWABLE. 
COMPETITIVE ,SALARIES. AND ALLOWANCES. AIR CONDITIONED 
AND FURNISHED,HOU,SING PROVIDED. FREE AIR TRANSPORTA­
TION TO AND FROM DHAHRAN EACH YEAR. ATTRACTIVE EDUCA­
TIONAL ASSISTANCE GRANTS FOR SCHOOL-AGE DEPENDENT 
CHILDREN. ALL:E;ARNED ,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 DATA LlSTOF REFERENCE'S, PUBLICATIONS AND 
RESEARCH DETAILS, AND WITH COPIES OF DEGREES AND/OR 
TRANSCRIPTS, INCLUDING HOME AND OFFICE ADDRESSES AND 
TELEPHONE NUMBERS TO: 

UNIVERSITY OF PETROLEUM & MINERALS 
HOUSTON OFFICE, , 

2223 WEST LOOP SOUTH, SUITE 410 
HOUSTON, TEXAS 77027 
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USE THE· DATAMATION 
MARKETPLACE 

ADVERTISING SECTION 
Call Kathy 

800-223-0743 
or Shirley 

800-223-0746 
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In a major advance in computer-aided design (CAD) that eliminates the need for 
breadboard mqdels, H~ghes engineers have created software that checks integrated 
circuits. The CAD module, calle~ VISTA, tests all hardware f~om transistors. . 
through lqgic gates, registers,chips, or an entire system. It can test circuit 
functions and timing parameters, and can help develop and, verify system software 
and test algorithms. The module includes a virtually new simulation ianguage' 
bas~d on PL/l. The CAD module ~ill. be used in developing very, l~rge-scale c 

~ntegrate~ circuits for missiles and other military ~l$ctton~cs. 

An all-optical digital computer has been demonstrated a~ 'Ohio State Univ~rsity 
using a liquid-crystal ·light valve. This unique Hughes device acc~pts optical 
images and replicates them on a completely separate light beam, from an arc lamp 
or laser.' The device u's~s technology 'similar ,to that of liquid-crystal watehes. 
Optical equivalents to'electronic logic gates alid flip-flop~ were constructed 
with the light valve much ~s transistors are used in an electronic system. 
Computers that use photons inste~d of electrons would be smaller and faster. 

• ., '. J 

A safely concealed gunner could guide a missile toward a battlefield 'target with 
a new fiber-optic communications system. The concept calls for a missile with 
an imaging, seeker in its nose 'to be fired toward an enemy force. What the'mis­
sile ~ees i~ re~ayedback to the gunner over a'glass thread that pays outfroffi a 
spool in the missile's aft, end. The cable~' unlik~ ordinary wi're, .can transmit: ' 
broadband signals required for video. Theguhn~r lociks at a 'display and Ricks a 
target. Guidance commands are transmitteq 9utomatically'to the missile ~ver the 
f~ber-optic link. H~ghes and principal ~ubcontractor tTT Electro-Optical 
Produbts Division are dev~loping the Inte~rated Fiber-~tic Co~munlcations Link 
for ~h~ ·U~~. Army for poss~bleuse in a low-costanti:armor ~~ssile. 

Hughes Ground Systems Group, the world's leader .in grqund-based au~omat~d air 
defense control.sy~tems, is currently staffinij for opportunities in, the f~eld of 
automated larg~-sQale command and control information systems. Immediatechal~ 
lenging positions exist for systems el'1gl.ne~rs,. ~oftware engineers, oper~tional 
requ~rements analysts, telecommunications systems engineers, 'and prcigrammers. 
I(you are: interested in advancing your caneer, please send your resume;to 
Hughes Ground'Systems Groyp, CCIS .. Employme'lt, Dept. SE, P.O~ Box 4275~' Fulle~­
ton, CA 92634~Equal opportunity e~~loyer~' U.~. citizenship ,r~quired. ~, 

The thrust of a spacecraft ion engine has been increased fivefold through·'simple 
modific~tions. Hughes scientists, working ·under a NASA contract, made.th~ 
improvements on a mod~l of'th~ 8-centimet~r thr~ster built for flight test on 
the U.S. ~ir Force SAMSO-601 sp~cecraft'beginning in 1~83~ Theincreas~dthrust 
was obtained by raising.the discharge ~ower f~om.18 to '124 watts and slightly 
incre~s{ng the beam voltage. . Th~r~allycon~uctive attachments were ad~ed to the 
vapqrizers to provid~ heatsinking,in the more severe~the~mal environment. Also, 
the, diameter of the electron baffle was inbreased to stabilize t~e discharge 
v?ltage during oper~tionat high b~am. curr~lit.. ' . 

Creating a new world with electronics r------------------, 
i HUGHES i 
I" I L __________________ J 

HUGHES AIRCRAFT COMPANY 
CULVER CITY, CALIFORNIA 90230 

(213) 670-1515 EXTENSION 5964 
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will send you a copy of the table of contents 
and some excerpts from the brochure. 
COMP-AID, Corpus Christi, Texas. 
FOR DATA CIRCLE 352 ON READER CARD 

DEC TALKS TURKEY 
According to Digital Equipment Corp., 
compatibility will help change the way the 
world thinks about computers. DEC is offer­
ing a 32-page brochure entitled "Compati­
bility" as an introduction to the company, 
its products, services, and its "capabilities 
for keeping pace with a changing world. " 
Emphasis is on software and hardware com­
patibility and communication between Di­
gital's different series of computers. The 
company's business, industrial, and re­
search activities are also described and illus­
trated with photographs. DIGITAL EQUIP­
MENT CORP., Maynard, Mass. 
FOR DATA CIRCLE 353 ON READER CARD 

IMAGING MADE EASY 
The IP6400 image processing system is de­
scribed by DeAnza Systems, Inc. in a six­
page, two-color brochure. Specific uses for 
the product and detailed information on the 
different units that comprise the system are 
listed. The back panel of the foldout bro­
chure contains system specs, and inside 
there is a chart on video output control and a 
block diagram of the IP6400. Options in­
clude a digital video processor, graphic 
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overlay channel, hardware cursor gener­
ator, and video signal digitizer. DEANZA 
SYSTEMS, INC., San Jose, Calif. 
FOR DATA CIRCLE 354 ON READER CARD 

THE TOAST OF INTEL 
The vendor has released a three-page fold­
out booklet entitled "The Software Cele­
bration: System 2000/vSE. ",Complete with 
champagne bottle, glasses, and confetti, the 
booklet describes the system's capabilities 
and stresses its "forte as an appiication de­
velopment tool. "INTEL CORP., Austin, Tex­
as. 
FOR DATA CIRCLE 356 ON READER CARD 

DYNAMICALLY SPEAKING 
Software' Dynamics is Offering a May 1981 
version of its software catalog. The 14-page 
catalog describes 6800/6809 microproces­
sor software, including single and multiuser 
network operating systems, BASIC compil­
ers, assemblers, editors, word processing, 
and accounting software. SOFfWARE DY­
NAMICS, Anaheim, Calif. 
FOR DATA CIRCLE 357 ON READER CARD 

NEW DYL IN TOWN 
"The English Language, Report Writer, 
Utility and Programmer Aid" is just another 
name for DYL-280; released earlier this year 
by Dylakor. The Company offers a seven­
page booklet that breaks dowri the functions 

by name (i. e. , a report writer ,a programmer 
aid) and illustrates each function using 
charts and "pretend" computer printouts. 
The booklet contains a good amount of 
company praise, but is easy reading and 
informative. DYLAKOR, Granada Hills, Ca­
lif. 
FOR DATA CIRCLE 355 ON READER CARD 

PRO PRO·LOG 
The vendor has rdeased a manual for the 
model 7303 STD BUS keyboard display card 
explaining to users how "almost anyone 
can use" the 7303. There are chapters on 
purpose and main features, installation.and 
specs, operation and programming, and op­
erating . software and maintenance. Charts 
and figures abound, making ihis mariual 
helpful, while the body of the text is easily 
comprehended, the company asserts~ 'PRO-
LOG, CORP., Monterey, Calif. ' 
FOR DATA CIRCLE 358 ON READER CARD 

THE SCOTTISH LINE 
Offering much more than just Scotch tape, 
3M's Data Recording Products Division re­
leased a new catalog' listing its full line. 
Each item is briefly described under the 
headings of diskettes, data cartridges, disk 
packs, computer tape, 'personal computing 
cassettes, and accessories. 3M, St. Paul, 
Minn. 
FOR DATA CIRCLE 359 ON READER CARD 

Switch To Qua lily. 
The standard by which this I arid every 
Electrodata product is measured .. 

• Manual SWitching of 
all Signal lines in EIA 
interface. . 

• . Switches either 
modems or terminals. 

Typical applications: ' 

• Status indicator 
buttons. 

• Self wiping contacts 
for reliability . 

• Attractive desk 
. console. 

(I Elcrctlodata, Inc. 
23020 Miles Road 
Bedford Heights, Ohio 44128 
(216) 663·3333 

. TWX:.(810) 427·2280 
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Pondering 
yourSNA 
migration? 
NCRComten 
communications 
processing systems give 
you full SNA capability­
at your pace . 

. With NCR Comten's 3600 series 
communications processing 
systems, you can implement SNA 
according to the timetable you 
choose. Our communications 
processors and their value-added 
networking software will support 
your data communications activities, 
step-by-step, as you add SNA 
capabilities. 

Of course, you get much more than 
full SNA compatibility when you 
choose an NCR Comten 
communications processing system. 
NCR Comten's many years of 
leadership in networking ensure you 
have the degree of data 
communications sophistication best 
suited to your application. 

If you're pondering SNA migration, 
think of NCR Comten. From simple 
to compfex networks, NCR Comten 
has total networking solutions to the 
data communications puzzle. For 
more information call your local NCR 
Comten representative or write NCR 
Comten, Communications Product 
Marketing, Department 330, 
2700 Snelling Avenue North, 
St. Paul, Minnesota 55113. 

m81l1 
NCR Comten, Inc. 
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The Marketplace ... 
ADVERTISERS' INDEX SOFTWARE SERVICES 

.---------------------------------------------------------------~ 
SOFTWARE & SERVICES 
Amcor Computer Corp ..................... 262 
American Computer Group, Inc ..... 261 

BI Moyle Associates, Inc ...•••......•.... 261 

CGA/Allen ........................................... 260 
CGA/Allen ........................................... 261 
CGA/ Allen ........................................... 262 

NEW LIFE 
FOR 
1401 PROGRAMS 

C-S Computer Systems, Inc .....•....... 260 

Dataware, Inc ..................................... 260 

CS-TRAN converts your 1401 object programs to COBOL for the main­
frame or mini of your choice. 

Duquesne Systems, Inc .................... 262 
Duquesne Systems, Inc .................... 262 

Electronic Interface 

CS-TRAN is the only translator that accepts your object programs. 
patches and all, yet allows you to include actual COBOL paragraph 
names and record definitions. 

Associates, Inc .............................. 262 
ESCOM, Inc ........................................ 261 

If you'd like more details about new life for your 1401 programs just call or 
write Russ Sandberg. 

Evans, Griffiths & Hart, Inc ............. 261 

Mitchell & Gauthier 
Associates, Inc .............................. 261 

C·S Computer Systems Inc. 
90 John Street. New York. NY 100:m • 212-:H~-:i!1:i!1 

Plycom Services, Inc ........................ 262 
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RSTS Professional ...................... ~ ..... 260 
RSTS PROFESSIONAL 

S-Cubed Business Systems ............. 260 
SI Associates ..................................... 263 P.o. Box 361. Ft. Washington, PA 19034 

Viking Software Services, Inc .......... 261 

PERSONAL COMPUTING 
Micro Management Systems, Inc .•.• 263 
PGI Publishing ................................... 263 

BUY, SELL, LEASE 
C.D. Smith & Associates, Inc ........... 263 
Thomas Business Systems, Inc ...... 263 
F.M. Thorpe·Manufacturing Co ........ 263 
Unitronix Corporation ....................... 263 

JOB MARKETPLACE 
Los Alamos National Laboratory ..••• 264 
RSVP Services ................................... 264 
Southern Bell ..................................... 264 
Wilkinson & Associates, Inc ............ 264 

(215) 542-7008 

INSIDE: 
Articles of interest 
to DEC computer 
people ... valuable 
reading for users 

. of all operating 
systems ... ex­
panded to include 
VAX section ... 
morel 
IL9I'S PROFISSIONAL 
an international 
quarter1y. 

Subscriptions, 
information ... 
Box 361, Fort 
Washington, PA 
19034, 

L.,..;..;... ___ .................... (215)542-7008. 
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aCD now runs with MVS, SVS, MVT. VS1, and MFT. 

The alobal Console Director is 
an extremely flexible tool. It al­
lows (selected message streams 
from different systems to be 
logically "blended" to create a 
unified system Image to what­
ever degree desired). In a slightly 
different vein, GCD allows any 
console on any system to be logi­
cally attached concurrently (and 
perhaps In different ways) to any 
set of systems in your complex! 

GCD allows commands en­
tered from any console to be 
directed and processed any-

where in the complex; in this re­
spect, all consoles are effectively 
linked to all systems. 11'1 almost 
every aspect, GCD Is philoso~hi­
cally and operationally compatl· 
ble with the standard system 
console support. 

GCD can improve overall 
throughput by simplifying opera· 
tions. By allowing several physl· 
cal consoles to be logically 
merged, excess devices can be 
eliminated for immediate sav· 
ings, or deployed elsewhere to . 
strategic advantage. 

GCD is absolutely transparent 
to your users, and aside from mao 
jor simplifications, nearly trans· 
parent to operations. 

CGA/ALLEN 
Software Dept. 
212 W. National Road 
Vandalia, Ohio 45377 

Toll Free: 800-543-7583 
(In OH: 513-890-1200) 

Ask For x302 

ega/allen 
Software Products Group 
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The Effective Solution for 

DETAILED JOB COSTING 

J.A.M.I.S. 
. (Job Cost & ManagemenUnformation System) 
Integrates: 

• Job Cost 
• Payroll 
• Accounts Receivable 
• Accounts Payablel 

Purchase Orders 
• General Ledger 
• Inventory IOrder Entry 
• Fixed Assets 

•Q~ S-Cubed Business Systems 
Box 1620, La Jolla, CA 92038 
PH: (714) 755·7237; 453·0060 
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A HIGH SPEED UTILITY 
FILE COMPARE -The first efficient File Compare routine to 

truly go beyond IEB COMPR. Extended 
features include optionally omitted fields, 
hex or character printing, variable error 
limits and file alignment after extra or 
miSSing records. 
For more information call or write today. 

The Conversion Software People 

It 
cat:aware, Inc. 

t« 2565 Elmwood Avenue 
Buffalo, New York 14217 
(716) 876-8722 • TELEX: 91519 
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Manufacturing 
ManagemenC 
and Control 

Software System 
Manufacturing, inventory, production and 

customer service problems have been solved 
by our comprehensive approach. MMC has 
proven itself in varied manufacturing situa­
tions: aircraft parts; electrical controls; and 
modular buildings. 

MMC operates on Honeywell Ultimate, 
Prime Information, and Microdata Reality. 

Call or write: Mr. Robert Farrell, Manager, 
National Marketing, ESCOM, Inc., 12838 
S.E. 40th Place,Believue, Wa. 98006 
(206) 641-4990. 

ESCOM 
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BIMSPOOL D~S/VS(E) T~rminal 
Pn~ter Spooirng 

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 ~~!ia~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 L OG ~~;t~~~~) F~~nD~~~lay 
Used by operators or prcgrammers to review 
DOS/VS messages via CICS or SHADOW 
without tying up system consoie $720 or 
$36/mo. 

BIMMONTR DDS/VSE System Status 
and Queue Display 

The original and still best DOS/VS(E) system 
activity, performance measurement, POWER/ 
VS queue, and POWER/VS job output display 
system. (CICS) Numerous options to assist 
operators, programmers, and systems pro­
grammers. $920 or $46/mo. 

O ~ [hi 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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RSTSjE & RSX-IIM 
SOFTWARE PACKAGES 
KDSS multi-terminal key-la-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 
(RSTSI 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 RSTSI E system to a remote 
computer system 

Evans Griffiths &: Hart, Inc. 
55 Waltham Street 

Lexington, Massachusetts 02173 
(617) 861-0670 
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I 
Project Management System 
• Family of project management software 

L-_-=-===--_-I. Over 800 systems Installed, from the world leader 

DIS 
™ I DBMS/Application Development System 

• In use for 10 years ... over 150 sites 
L-______ -I • The acknowledged technology leader In DBMS 

I 
Decision Management System 

MODE~M • Interactive business modeling system for VAX 
L-______ -I • Complete faCilities, including linear programming 

I Interactive Laboratory System . 
• Signal analysis and manipulation system for 11 & VAX 
• World leader In Signal analYSIS technology ... over 200 sites IL5™ 

PACSTM I Process Accounting & Chargeback System 
• Integrated VMS system for V/f,X ... monitors the use of 

L-______ ...J computer resources. allocates expenses, and bills users 

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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MSM for Shared TAPE 
and DISK Mounts 

Transparently Manages Shared TAPE and DISK Mounts 

• MSM automatically controls TAPE ALLOCATIONS among your 
systems. MSM also works for SHARED MOUNTABLE DISKS •. 

• Allows more EFFICIENT TAPE DRIVE UTILIZATION_ Your tape 
drives will be treated as a single combined pool, rather than 
several smaller ones. Th,is 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 JOB 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 MFT. 
• New SOFTSWAP 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 . .. 

ega/allen 
Software Products Group 

212 West National Road 
Vandalia, Ohio 45377 

513/890-1200 
800/543-7583 
Ask For x301 
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PERFORMANCE MANAGERS 
AND ANALYSTS ° 0 0 

You've tried solving your performance problems with hardware 
monitors, sampling software monitors, unsatisfactory billing 
systems, SMF and RMF inadequacies, simulators ... 
Now, try the premier product in the industry! OeM. oeM is the 
only complete system that precisely monitors ALL hardware 
and software processes, accurately bills ALL operations and 
IMPROVES performance ... ALL on a full-time basis. 
Let us show you how OeM has meant control, efficiency, 
confidence and dollars to our customers. 

!t DUQUESnE TWO ALLEGHENY CTA. 
PITTSBURGH, PA 15212 

SYSTEmS Inc PH~~~E~~-;:!~23600 
fS'aol sl'1eo 

'970 
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PREVENT ~~W;,l" C.rlls" 

< u 
u 
I 

8 
"0 

~ 
@ 

IN YOUR DATA SUPER-
with ••• 

+ r 

I •• ; •• iii •••••• ~f S Integrity FaclUtYTM II Mu1t\ple ystems 

eo..IMr-SlJPER-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")' el5 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,IES2, IES3, 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 Operators 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 throul!hout the world. 

For Afore Itltormatlon, 01' to Order 8 No· Obligation FREE TRIAL ••• 
1_11 __ 1»: 

From AnJlll'hare E'.a: 

ega/allen 
Software Products Group 

Mr. I.A. Kaluzny 
UNllEVER GMBH. 15 Dammtorwall 

2 Hamburg 36 • West Germany 

CGA/Allen 
Software Dept. o212 W. National Rd. 

Vandalia, Ohio 45377 
Tel: 040 3490 2229 Toll-Free: 800-543-7583 X 300 (In OH: 513-890-1200) X 300 
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SDSI 
Shared Dataset 

Integnty 

• SDSI protects dala integrity by • SDSI eliminales RESERVE 
~~~~~~nPr:~a~~ltti~~~c~ptie~.1 LOCK·OUIS. 

o SDSI provides operalor and 
ISD users inlormation about 
dalasel conllicl conditions. 

o SDSI requires no system or 
user program modilications 
and installs in minules. 

SIAM 
Shared Tape 

Allocation Manager 

• SIAM aulomales the sharing 01 

~W;w~~~ ~~:gl~:~i~:~i!~~~S 10 
be made lasler and reducing 
Ihe possibility 01 human 
errors. 

o SIAM makes more ellicient 
use ollape pools thus allowing 

you 10 reduce lape drive 
requiremenls. 

• SIAM provides global operalor 
commands and conlrol. 

• SIAM eliminales JOB re·runs 
due 10 multiple lape drive 
allocation errors. 

• SIAM requires no system or 

~~~rig~~~r:~n m~i~i~it~~~ions 
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DEC RSTS 
APPLICATION 
SOFTWARE 

ICP MILLION DOLLAR AWARDED 

DEC GOLD STAR RATED 

ACCOUNTING SYSTEMS: 

• ACCOUNTS RECEIVABLE 

• ACCOUNTS PAYABLE 

• PAYROLL 

• GENERAL LEDGER/FINANCIAL 
MANAGEMENT 

SUSINESS CONTROL SYSTEMS: 

• DRDER PROCESSING/BILLING 

• INVENTORY CONTROL 

• SALES ANALYSIS 

amcar camputer carp. 
1900 Planlold. Dr .• Loul •• III., KY 4021111 - 502/4111-9820 

Roglonal Offle .. - Atlant •• GAISan Joo •• CA 
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FIXED ASSETS SYSTEM 
A cOlTlplete solution. Includes all the forms, 
procedures and programs necessary to give 
management full control over the asset re­
porting function. Features: 

• Easy to Use Menu Orientation 
• Book and Tax Depreciation ' 
• Interface to General Ledger 
• Audit Reporting 
• Disposal Reporting 
• Property Tax Reporting 
• Asset Movement Reporting 
• Depreciation Forecasting 
• Acquisition Reporting 
• Multi-Division/Company Reporting 
• For DEC PDP-11's Using RSTS/E 

~lyC()mR services, Inc. 
P.o. Box 160 

Plymouth, Indiana 46563 
(219) 935-5121 
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RT-11, RSX-11M, VMS 

MASS-11 

WORD 
PROCESSING 

FULL DOCUMENTATION 
AND SUPPORT 

COMPLETE SOFTWARE 
PACKAGES 

call or write: 

38 East 29th 8t. 
N.V.C., N.V. 10016 

Phone: 212-683-9100 
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KEEP IT SIMPLE 
Interactive COBOL? 

Menus, menus, menus •.. ? 
Changes-what if ... ? 

UCP Universal Control Program. 
• grants you fr:eedom to create. ' 
., automatically builds menus as you 

build or takeover programs . 
• , self documenting. 
• grants user access by'function name, 
'. but only to those proper1y 

authorized. ' 
• comes ready to run on your Data 

General COBOL system. 
• will let you know who did what, 

when and what took the time. 
• "HELP" will always list your 

options. ' 
• comes with source 'programs. 

For details call: 
USA~ Emec Inc. (305) 457-9400 

or write: SI ASSOCIATES 
, ~ox 59, A·1035 

Vienna, Austria, Europe 
Dealers inquiries welcome. 
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BUY, SELL, LEASE 

PERSONAL COMPUTING 

TRS-80® DISCOUNT 
~ 

~II 
" 

" 

-'- , ---;-

r~~i1 Hull; P1m~\ 
~ 

1-8,00-841 -0860 TOLL FREE 

MICRO MANAGEMENT 
, SYSTEMS INC. 

DEPT. No.1 7 
Downtown Plaza Shopping Center ' 

1I5C Second Ave. S.W. 
Coiro. Georgia 31728 

912·377·7120 Go: Phone No. 

Write For Free Catalog 
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DG DEC 
,Phil' Thomas 

305/272-2339 
, 'Bryan Eustace 
305/272-2338 

, Jennifer Eustace 
TELEX 807-219 

BUY -SELL- TRADE - LEASE 

'SYSTEMS, 
& 

CO'MPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 
Houston,' TX 77015 

713-468-2384 
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FOR SALE: 

IBM 5110 32KB CPU, 2.4 MB Disk, 120 
CPS DOT MATRIX PRINTER, 12M918 
Setchell Carlson Monitor. November 
availability. 

Call Mr. Mark Cooper, 417/682-3375, 
or'mail inquiries to F. M. Thorpe Mfg. 
Company, P.O. Box 110, Lamar, Mo. 
64759. 
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THINKING OF BUYING 
A COMPUTER? 

If you're considering purchasing a microcomputer for 
your business or hame, you can get the fads you 
need from the latest edition of MlcroShopper, The New 
Computers. The nearly 200-page MlcroShopper con­
tains dozens of hardware and software produd r&­
views, more than 100 photographs and charts, a 
comprehensive glossary, plus feature articles on 
everything from the history of computers to' robotlcsl 

Now only $6.95, plus $1.95 postage and handling. 
Mastercard and Vlso orders call toll·free 
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Data booklet on specialized 
software information 
systems covering: 
*IiENERAl SOfTWARE 
* DATABASE SOfTWARE 
*MICROiMINI SOfTWARE 
A. P. Publications Ltd 
322 ST.JOHN STREET ' LONDON, E.C.1 

'TERMINALS , 
, ' , eLA34eLA120 
e VT~100 e VT-103MODEMS 
, INTERFACES 'M'ODULES 

LS e LSI/11 
PERIPHERA PDP 11/23 

PDP11/03 -EMS 
, SYST 

Software Packages 
dard & custom , 

Stan word processing 

__ .1'111iii1 
CORPORATION 

(201) 231-9400 
19; Meister Ave. Somerville, NJ 088'16 

TELEX: 833184 

CIRCLE 524 ON READER ,CARD ' 
SEPTEMBER,1981263 



JOB MARKETPLACE 

CHALLENGING 
CAREER 

OPPORTUNITY 
. 'IN 

OPERATING 
SYSTEM 

SOFTWj\RE 
. SUPPORT 

Los Alamos National Laboratory is seeking an operating 
system software specialist to participate in improving 
our system's service to users. The incumbent will: 

• prOVide sOTtware, consulting for hardware 
engineers. computer operations. an~ c.onsultants 
• design and implement new capabilities 
• anaiyze failures ' 
• correct bugs' 
• document and perform other routine 
housekeeping functions. 

FICATIONS: 
• B.S. in computer science or closely related 
field or eQuivalent 
• demonstrated professional-level experience in 
L TSS or CTSSoperating system development 
and maintainence desirable 
• experience with other operating systems will 
be evaluated as to its applicability to this 
position. 

The laboratory is a multi-faceted national R&D 
organization operated by the University of . 
California for the Department of Energy. We 
provide e~cellent working conditions and benefits 
such as 24 days' annual vacation. Our 
location in the mountains of northern New 
MeXICO offers a pleasing lifestyle in ,a setting of 
great natura,l beauty: a pollution-free environment; 
ample recreational activities; casual. uncrowded 
living: an outstanding school system; and low 
taxes 

complete resume. 
in confidence. to: 

Charles Mikkelson 
DIV B1-CB 

Los Alamos National 'Laboratory 
Los Alamos, New Mexico 87545 

Professional Data Processing 
Placement 

Spec'al'z'~g In ---- ------- - ---
:: - -:§~~® 

Installations 
Positions Available 

Nationally & Internationally 

All Replies Confidential 

For Information Call: 
1-800-238-6885 
(I n TN 901-372"8356) 
Or Send Resume To: 

..... P.O. Box 28827 • Memphis, TN 38128 

••• WILKINSON & 
.n,ASSOCIATES, INC. 
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EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 
National Openings With Client Companies 
and Through Affiliated Agencies 
Scientific and commercial applications • Software 
development and systems programming • Tel~co~muni­
cations • Control Systems • Computer englneenng • 
Computer marketing and support 

Our client companies pay all our fees. We guide; 
you decide. Write or call: 

RSVP SERVICES. Dept. M 
Suite 700. One Cherry Hill 
Cherry Hill. New Jersey 08002 

(609) 667-4488 ; RSVP~:~~ 
Suite 230. Dublin Hall ~~, . ' 
1777 Walton Road 
Blue Bell. Penna. 19422 
(215) 629-0595 

RSVP SERVICES 
Employment Agents for Computer Professionals 
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Technical Sales Support 
Start 21 to 28K 

Plus Merit Compensation 

YOU WILL BE: 
Technical Sales Support Specialisl 
Programmer/Systems Analyst 
Data Communications Specialist 

YOUR EXPERIENCE WILL INCLUDE: 
3·5 Years Systems Analyst 
Computer SciencefTechnical Degree + 2 Years Experience 

Good GPA 
Leadership 

Begin Tomorrow Today 
Management Dep\.·DPDC P.O. Box 4455 Atlanta. GeorgIa 30302 

An Equal Opportunity Employer 
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The 6th annual comprehensive analysis of 
EDP users' present equipment status, buying 
plans and attitudes toward the market has 
just been completed.' This up-to-date report 
is essential data for Industry analysts, plan­
ning and marketing executives as well as 
computer users. 

This 300+ page report is $750 plus post­
age and handling. $700 postage paid, if pay­
ment is enclosed with the order. $350 for 
each additional copy. 

For more information call Shirley Stirling or 
Kathy Murray, 800-223-0743 . 

1echnlcal pub~lshlng 
DB ~~~~rttlCorporallOl1 

MOVE . , 

THE 
GOODS. 

USE THE 
DATAMATION 

MARKETPLACE· 
ADVERTISING 

SECTION 
CALL~THY 
800·223·0743 
OR SHIRLEY 
8()O.223~07 46 



An exchange of readers' ideas and experiences. Your contributions ~re invited. 

THE ANTIPODAL 
LANGUAGE 

. "How wondrous this, how mysterious! 
I transfer files, I lose information." 
~TRANZ-AC SHUN GE Dynasty 1956 

Before proceeding to expound upon·the teaching of DBMS, let me 
answer some· of the questions frequently raised by critics concerning 
the real nature of DBMS. 

Is DBMS a syst~m of database management, highly program­
mable and profoundly versatile, as" most computer languages are? 

We find in DBMS all the philosophies of the East crystalized, 
but this ought not to be taken as 'meaning that DBMS is a language for 
ordinary applications. DBMS is decidedly not a system founded upon 
logic and analysis. If anything, it is the antipode to logic, by which I 
mean the practical mode ofthinking;. There may be an understanda­
ble element in DBMS, fer DBMS is the whole database, and in it we 
may find a great many D9loops; but the database is not a composite 
thing that is to be divided into so many files, leaving nothing but 
discernible information behind. 

DBMS has nothing to teach us. in. the way of intellectual 
analysis; or even "what-if" analysis, nor has it any nested state­
ments which are iinposed on its records for acceptance. In this 
respect, DBMS is quite chaotic if you choose to say so. Probably 
DBMS users may· have sets of rules, but they have them on their own 
account, and for their own benefit; they are not directly bound to 
methods of other languages. Therefore, you will not encounter 
financial models, report writer~, dogmatic software manuals, nor 
are there any symbolic expressions that the database administrator 
might consistently use. . ' 

If I am asked, then, what DBMS is, I would answer that DBMS 
teaches nothing except that each user must assume the" yoke of 
responsibility for his own information . You create your own data­
base. Whatever subroutines there are in DBMS come out of one's 
own mind. We teach ourselves; DBMS merely points the way. Unless' 
this pointing is teaching, there is certainly nothing in DBMS set up as 
concretely pointing the way to information. There is neither denial 
nor affirmation in DBMS. Y QU receive neither a yes nor a no in 
response to a prompt; no editing capabilities, no ad hoc analysis, no 
financial modeling, and no loading procedures. You are responsible 
for your own information, which shatters the illusion of program­
ming being in the hands .of the computer company that origimilly 
demonstrated DBMS to you. 

To the keen-minded executive intent on delivering a timely, 

READERS' 
FORUM 

accurate business plan that is sensitive to market fluctuations, the 
philosophy behind DBMS may seem esoteric. But, as you will see, 
DBMS is already a step behind the times in terms of a higher 
consciousness about software development, and so, if you cannot 
grasp the essence of DBMS, you are even further behind on the road 
to knowledge about computer systems. 

To know a thing, we must first return to its source. So, to 
understand how DBMS works, we must search through the dog-eared 
pages of the first manual produced on this subject, the Dharma­
pattva Administrator's Procedures Manual (Obscurity Press, 1957) 
in which we find a passage concerning the interface between Tranz 
-Ac Shun and the Master Tape, about the nature of data in all facets. 
Tranz -Ac Shun was foolishly "educated" in the logical retrieval 
methods of FORTRAN, COBOL, BASIC, JPL, and ISAM, and so was 
tenaciously opposing a ne~ way, a truer way to the database. Here 
is an excerpt from the exchange: 

Master: You are prepared to enter the database? 

Tranz -Ac Shun: Yes, I contain all the necessary subroutines. I just 
have to worry whether or not I will have enough core buffer to 
accept the transfer of files from the system. 

Master: Do you really understand how database management 
works? 

Tranz -Ac Shun: Yes. You hire a programmer schooled in FORTRAN, 
support customer databases, and have all the nested routines neces­
sary to handle all contingencies. 

Master: See what your compiler is telling you? You are confusing 
the intricacies of the language with the nature of the experience. A 
database does not really exist as a cohesive whole; that is the 
illusion. Especially in this place. 

Tranz -Ac Shun: Master, what is the way? Our customer is com­
plaining that the program keeps bombing and that they have market 
quotes from 1949 sp~ttipg out on the terminal. 

Master: I will explain the true way it is. It may seem like a new way 
to one like you, entangled within the web of logic, but it is actually" 
an old way. I call it DBMS. 

Tranz -Ac Shun: DBMS? Can you edit files? Does it work with 
custom databases? Is it subject to batch processing or do I have to eat 
ham and Swiss again tonight? 

Master: DBMS accepts what is. It does not impose itself on the 
database. You see, the database is actually a chaotic entity out there, 
and in fact, contains nothing. That is where the customer is fooled; 
he still believes in the illusion. The only structure that a database has 
is the one that the customer believes is there. It is a construct of the 
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mind, an abstraction. I will explain the dynamics of DBMS so even an 
uninitiated tape like you can interface. 

The database is a chaotic mess. With DBMS, you allow the 
user to create his own structure. It is empty, like the abyss, the great 
void whereno'light or update rules apply. The system prompts the 
use~ for information about records, data items, etc., because that's 
what the shortsighted fool beli,eves is happening. In actuality, there 
are no records, no data items. These are handles which we give 
entities so that the customer is placated. . 

, Once a database structure exists, it is ready for loading 
purposes. So he loads all kinds of crazy information and he expects 
that mess to make some kind of sense when he asks for it later. He 
must realize that he had all the information he needed in the first 
place, he is complete, but he still insists on having a database to 

accommodate it. The user cannot see it; he is blinded by the illusion. 
Conventional database management systems must work 

with the established structure. DBMS allows the ,user to reroute his 
way through the nonexistent database. All that is necessary is that 
the user accept that he can change his entry point any time he wants 
to. But he won't. He has been habituated into believing that there is 
a structure, so that is all that he can see. In DBMS, all a user has to do 
to retrieve from a different' portion of the database is to redefine his 
subschema. He is still caught in the illusion of a structured database, 
but what the heck, there's nothing we can 40 about that. Let him 
believe there are such things'as records and data items. As another 
Master Tape once printed out:' , 

"One might as well burst out laughing." 
'-Joseph Rich 

Fairfield, New Jersey 

DATAMATIONCROSSWORD 
. '.' 

DUPLICATE BRIDGE ' 
By Bri~n BLJrke(" 

ACROSS 
1. More co~nterpart 
5. Raise 
9. New Haven athlete 

12. Zone 
13. It __ ' ~ ___ the cask 
15. Chap. and __ '_ 
16. The, Tournament 
18. Cuttlefish secretion 
19. The Partners 
21. I set in motion (past tense-

Lat.) , 
22. Strawberry 
23. Pitcher Medich 
26. Fleming' et al. 
29. Military award: abbr. 
30. Erich Raeder concern 
32. Daybreak in Dijon 
34. Verboten 
38. Name of the game 
41. Abound 
42. Romanov, for one 
43. Useful 
44. Bat wood 
46. Bowery punk club 
48. Rocky __ 
49. Type of bet 
51. Pasture 
53. The Contract 
60. Mother's instruction 
61. It's part of the game 
63. Succeeded H. C. H. 
64. False wings of a bird 
65. Let it __ 
66. Four o'clock potation 
67. Furnish with a roof 
68. Totals 

DOWN 
1. Common follower 
2. Son of Aphrodite 
3. Evening, in Evria 
4. Ointment 
5. Fishing fly 
6. Two-word resume for Jean-

Claude Killy 
7. Ukrainian capital 
8. Records 
9. Lupone vehicle 
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10. Vladimir Ilyich Ulyanov, , 29. UIt. m6n. 52. Greek marketpla~e 
a.k.a. 31. Indian language' of Bolivia 54. White or Blue 

11. Annoy 33. Art Buchwald offering 55. ,Same:' comb. form 
13. Fetal sacs 35. Lively: musical abbr. 56. Blunt 
14. Fiscal watchdog: abbr. 36. Word with corn or conveyor 57. Woody's .lady 
17. Finger: comb. form 37. Applications ~8. City in Oklahoma 
20. Chickadee or wren, e.g. 39. __ degree 59. Foxx 
23. Tubular channel 40. Happy warrior 60. Newt 
24. Double-reed woodwind 45. Site of the 'battle of Hastings 62. __ judicata 
25. Strive successfully' 47. European kite 
27. Carps 49. Call this itself 

Solution on p. 280 28. Word with poison or tanner's 50. Non plus __ 



The Consummate 
Compact Computer. 

You'll love the Black Box 3/30. It's every­
thing you've ever wanted in a desktop compu­
ter.lncluding a very-attractive price tag. 

Take a look inside its modest en­
closure. And you'll find an ad­
vanced 5-Mbyte micro­
Wi nchester for fast­
access, high-capacity 
storage. Plus a dual­
sided, double-den­
sity floppy for backup. 

The Black Box 3/30 
gives you the ultimate in 
memory management and 1/0 flex­
ibility. You can expand from 64k right up 
to V2-Mbyte ot' addressable RAM. And 
there're 16 programmable 1/0 ports along 
with an IEEE 488 bus that support VDUs, 
printers, other peripherals-and datacomm. 

When it comes to software support, there's 
simply none better. Our single-user, multi­

user and network operating systems 
let you configure the Black Box 

3/30 to meet the widest range 
of tasks. For applications 
and development, you 
have a choice of BASIC, 
PL/1, PASCAL, FOR­
TRAN, and COBOL 
languages. 

The Black Box 3130. 
Field-proven microcomputer 

technology perfectly packaged. And 
backed by powerful software. For 'com­

plete details on the Black Box 3/30, call or 
write the RAI R office nearest you. Be sure to 
ask about our discount pricing for OEMs and 
distributors. 

United States: RAIR Microcomputer Corporation 
4101 Burton Drive, Santa Clara, CA 95050, Telephone: (408) 988-1790 Telex: 677038 

West Germany: RAIR Computer GmbH 
Clemensstrasse 5-7,5000 K61n 1, Telephone: (0221) 219811 Telex: 8881915 

United Kingdom: RAIR Ltd., Wellington House, 
6-9 Upper St Martins Lane, London WC2H 9EQ Telephone: (01) 836 6921 Telex: 298452 

\:, I' ',',.~,',-,f , 

1~'1 
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7ICHTRAN 

... the leader in recorders 
for data logging and 
program loading 

The Source for dependable, adaptable data 
recorders, off-the-shelf_ 

RS232 Data Cassettes 
.816X 300 b/s read-write . .......... S 995.00 
817X 2400 bls read-write. . . . . . . . . .. 1,095.00 

RS232 Floppy Disks 
950X 9600 bls read·wrlte .. ~ ..... . 
980X 9600 b/s w/panel controls .. . 
980XX 9600 bls, 397K capacity .... . 

Rack mounting also available, all models. 
or call today. 
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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 PROJ­
ECTS AMONG WHICH ARE THE COMPUTER-AIDED INSTRUCTION 
AND THE COMPUTER GRAPHICS PROJECTS. THE POSITIONS ARE 
OPEN FOR THE ACADEMIC YEAR 1982-83, STARTING 1 SEPTEMBER 
1982. 

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 ADDRESS­
ES AND TELEPHONE NUMBERS TO: 

UNIVERSITY OF PETROLEUM & MINERALS 
HOUSTON OFFICE 

2223 WEST LOOP SOUTH, SUITE 410 
HOUSTON, TEXAS 77027 
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POWER TO THE 
PROGRAMMER 
Judging the effectiveness and progress of a software development 
project is a difficult task. Each project is unique, having its own 
form, its own variables, and its own impediments to a successful 
and timely completion. It seems that only years of experience and 
practice can permit a software manager to gauge accurately the time 
required to complete a project and to submit a realistic schedule. By 
providing a professional, healthy, and well-run environment with 
access to all the necessary tools, a manager can help ensure that the 
department can meet that schedule. . 

All software development projects divide neatly into three 
phases: conception, implementation, and test. Programmers are 
most productive and efficient when the project moves quickly and 
consistently from one phase to another. Breaks in the development 
cycle for one reason or another are distractions which impede the 
department's progress. But thebreak which causes the most,frustra­
tion and is the most damaging to morale is also the most common: a 
programmer not being able to work because of lack of access to a 
computer. 

I am in the fortunate situation of managing a software 
department where each programmer has a desktop microprocessor­
based system. Classic software management problems attributed to 
work frustration caused by lack of computer time simply don't 
exist. Each programmer is able to develop, compile, debug, and test 
his work and maintain, without breaks, the natural project develop­
ment cycle. In addition, each programmer can write and edit the 
necessary documentation using word-processing software, and the 
documentation can be distributed on media for everyone's use. 
Programmers are better able to structure their own work and accu­
rately plan their schedules because they always have access to a 
computer. 

The ability to supply each programmer with a computer has 
helped us recruit good people, and turnover within the department is 
consistently much lower than in the rest of the industry. 

By working this way, we have discovered a number of ways 
to use our microprocessor systems efficiently. 

Each system is initially configured to operate as a standalone 
computer containing two 5% inch flexible disks, crt, keyboard, and 
integral dot-matrix printer. The units also have an Rs232 interface 
and 48K of RAM. Resident software includes the operating system, 
system utilities, interactive debugger, assembler, linker, and high­
level languages. 

In structuring our work methods around the availability of 
these systems, we've found that they are useful in three ways. First, 
the systems are used, obviously, to develop software that is intend­
ed to run on these or other similar systems. This kind of software 
typically includes system utilities and specialized applications (such 
as word processing, communications capabilities, and emulators). 
All the necessary work can be done very easily by a programmer 
working on his own system. The software can be tested by another 
programmer working on another identical system, and the integrity 
of the development cycle is maintained. 

Secondly, programmers can develop software that will 
eventually run on intelligent "black boxes." Typically, the black 
boxes are dedicated device-and-process controllers and are used in 
many consumer and industrial products. With the latest and best of 
the new products being technology-driven, the microprocessor is in 
the driver's seat. When scheduling the development cycle for pro­
ducing software for these devices, the manager can'assume that the 
software can be written, debugged, and initially tested on a user­
friendly micro. When the software is ready for final test it is 
transported to the black box and run in the box's normal working 
environment. Trying to develop software for the black box by 



For a power source that you 
can use, but not use up, 
turn to Tadiran nickel-:-cadmium 
rechargeable batteries and cells. 

For further information please contact: 
Australia: Sydney, Technico Electronics, Tel: 427-3444, Telex: AA1611; 

Melbourne, Technico Electronics, Tel: 544-7833, Telex: AA31244. 
Hong Kong: G.T.E., Tel: 5-260141, Telex: 75624. 
Sweden: Mittor, Tel: 08-823210, Telex: 19553. 
Finland: Insmat, Tel: 90555850, Telex: 121394. 
Spain: Diode, Tel: 455-3686, Telex: 42148. 
Italy: Compelet, Tel: 688-8746, Telex: 321528. 
Switzerland: Angst & Pfister, Tel: 01-3012020, Telex: 52633. 
Austria: Elbatex, Tel: 0222-885611, Telex: 01-3128. 
U.S.A.: Spectrum, Tel: 714-996-9400; 

AES Electronics, Tel: 212-371-8120. 

TADiIt&A~ 
ISRAEL ELECTRONICS INDUSTRIES LTD 3 HASHALOM ROAD. P.O.B. 648. TEL AVIV 61000. ISRAEL. TELEX: 33537 
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"This free brochure tells you how to 
PUT AN END TO POWER· 
RELATED COMPUTER PROBLEMS" 
Says Emil Rechsteiner, 
President of Frequency Technology, Inc. 
ISOREG® computer power modules ISOLATE your com­
puter from voltage spikes and REGULATE voltages within 
tight limits even when utility voltages 
drop to brown-out levels or shoot 
far above normaL 
Write, call, or use the reader 
service card to obtain new 
brochure free. 
Frequency Technology, Inc. 
TOe Division 
410 Great Road, 
Littleton, MA 01460 
Toll-free number: 
1-800-225-5078 
In Massachusetts 
call: 617-486-3539 
TWX 710-347-6974. 
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PURCHASE 
DESCRIPTION PRICE 12 MOS 

LA36 OECwriter II ........... S1.095 S105 
LA34 OECwriter IV ........... 995 95 
LA34 OECwriler IV Forms Ctr!. . 1.095 105 
LA120 OECwriter III KSA ...... 2.295 220 
LA120 OECwriter III AD ....... 2.095 200 
VT100 CAT OECscope ........ 1.595 153 
VT132 CAT OECscope ........ 1.995 190 
TI745 Portable Terminal ...... 1.595 153 
Tl765 Bubble Memory Terminal 2.595 249 
Tllnsight 10 Terminal ........ 945 90 
Tl785 Portable KSA. 120 CPS. 2.395 230 
TI787 Portable KSA. 120 CPS. 2.845 273 
TI810 AD Printer ............ 1.895 182 
TI820 KSA Printer ......... 2.195 211 
OT8o;1 CAT Terminal ........ 1.695 162 
OT8013 CAT Terminal ........ 1.295 125 
OT8o,5L APL 15 CAT ........ 2.295 220 
AOM3A CAT Terminal ........ 875 84 
AOM31CAT Terminal ......... 1.450 139 
AOM42 CAT Terminal ........ 2.195 211 
1420 CAT Terminal .......... 945 91 
1500 CAT Terminal .......... 1.095 105 
1552 CAT Terminal .......... 1.295 125 
920 CAT Terminal ............ 895 86 
950 CAT Terminal ........... 1.075 103 
Letter Quality. 5515 AO ...... 2.895 278 
Letter Quality. 55 25 KSA ..... 3.295 316 
Letter Quality KSA. 55 CPS ... 3.395 
Letter Quality AD. 55 CPS .... 2.895 
730 Desk Top Printer ........ 
737 WIP Desk Top Printer .... 
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PER MONTH 
24 MOS 

S 58 
53 
58 

122 
112 

85 
106 
85 

138 
53 

128 
152 
102 
117 

90 
70 

122 
47 
78 

117 
51 
58 
70 
48 
57 

154 
175 

36 MOS 

S 40 
36 
40 
83 
75 
58 
72 
58 
93 
34 
86 

102 
69 
80 
61 
48 
83 
32 
53 
79 
34 
40 
48 
32 
39 

104 
119 
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writing code at the black box itself is a frustrating task, obviated by 
developing the software on the microcomputer. 

Third, software that will eventually run on a mini or a 
mainframe can be developed on the micro. Source code is written 
and edited while the micro operates in a standalone fashion. When 
the programmer has completed a program or module, he sends it 
over to the host via the Rs232 line and uses the micro as an 
intelligent terminal. The source is compiled and debugged on the 
host and then the micro goes back to the standalone mode and the 
source code is edited locally. 

The benefit of this scheme is that the programmers do not 
use the valuable and expensive resources of the host for tasks which 
require only. the resources of the micro. This frees the host for 
efficient processing without being severely overburdened with 
housekeeping and routine maintenance tasks. All the programmers 
in the department can work simultaneously because at anyone time 
most of the programmers need not be on-line to the host. 

Another benefit to this scheme is that when the host is down 
(as is inevitable), many of its functions may be offloaded to a micro 
and the development cycle is less severely impeded. The local 
storage at each micro provides backup for each programmer's work, 
so when the host goes down, it doesn't take a few days' work with it. 
Having to reconstruct work after a system crash no longer has to be 
one of the accepted, unpleasant programming chores. 

To prevent a programmer from working because a computer 
is not available is an obvious waste of an employee's time and 
energy. On the other hand, providing each programmer with a 
microcomputer system improves the department's work conditions, 
resulting in increased productivity, improved. morale, and de­
creased turnover. With the systems costing about $6,000, this 
capital expense is a sound investment. 

-Harvey Stone 
,Woburn, MassachuseHs 

WHY NOT? 
During the 96th Congress in the Judiciary Committee hearings on 
the 1980 Communications Reform Act, arguments for and against 
restructuring AT&T by divestiture of its new unregulated communi­
cations subsidiary were presented. There were no questions on the 
necessity of restructuring the communications industry, but only 
upon assuring fair competition in the industry by requiring AT&T 
divestiture. Such AT&T divestiture of unregulated communications 
subsidiaries seems clearly the most logical means to assure a free 
and competitive communications industry because of the many 
subtle forms of cross-subsidization available to AT&T including: 
• Advertising-the unregulated phone company . . . a subsidiary 
of AT&T. 
• Service-who believes that a service call from a customer with 
non-AT&T telephone equipment will ever be corrected before that of 
a customer with only AT&T equipment? 
• People-who really believes personnel promoted between 
AT&T'S regulated and unregulated subsidiaries will forget their 
previous jobs and not pass competitive information? 

Certainly, the current regulatory environment places seem­
ingly unfair business constraints upon AT&T when compared to 
other firms in the communications industry. However, if the same 
constraints were placed on every firm, it would be like feeding an 
elephant and a bunch of ants from the same dish. AT&T'S foray into 
the packaged computer software industry illustrates this point well. 
The revenues AT&T receives from its software sales are insignificant 
to AT&T, but would add considerably to the sales revenues of any 
other firm in that industry. What is a few hundred million in 
revenues to AT&T? How could, that possibly worry firms in an 
industry unrelated to communications? Even with a full divestiture, 
both the new AT&T clone companies would be giants in their por­
tions of the communications industry. 

During the hearings, the FCC [Federal Communications 



Why suffer with 
display termi.:. 
nals that show 

, oniy part of 
your output? Or 
if you do get a 

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

The innovation 
that makes all 

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

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

" Repr'oduce(l'ffom an unretoucheq phot'ographof aCHARACTRO,N CRT..' 

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

You don~t have to spend a fortune 
either. The DatagraphiX 132-X se­
ries of display terminals feature a 
s~rprisirigly low factory price, or 
liberal terms if you prefer to lease. 
Also there are more than 100 con­
venient locations for factory-direct 
service. It is a combination un­
matched by any other manu­
facturer. 

There's no waiting either. 

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

?--------------~-----, 
Yes, I want to see your letter quality 
display terminals. 
D Please'call me to make arrangements 

for a demonstration of the low-cost 
132-1 D, 132-1D D, 132-2 D, 

D I am interested in receiving information 
on the 132~1 D, 132-1D, D, 132-2 D. 

D I am interested in receiving information 
about your advanced editing terminals 
132A, B D, 132-70 IBM-<;ompatible 
system D. ' , 

Name ______________________ __ 

(please print) 

Title 

Address _____________________ _ 

City~ _______ State __ Zip __ 

Phone ( __ ) _______________ _ 

Mail to: 
DatagraphiX 
Display Products Department 
P.O. Box 82449, San Diego, CA 92138 
(714) 291-9960 

D/9-81 
L_~ _____________ ~ ___ _ 

DatagraphiX,.Jnc., is a General Dynamics subsidiary 
DatagraphiX® and Charactron® are registered trademarks of DatagraphiX, Inc. 
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Three years of 
Structured. Systems 
experience-in just 
one week! . 

That's exactly what you 
get with the new Advanced 
Structured Analysis and Design 
workshop from MCAUTO/IST. 

Our advanced structured 
workshop bridges the gap 
between system analysis and 
system design. You benefit 
from our years of experience 
with structured technologies. 
In fact, no company has more 
experience with structured 
methodology than MCAUTO. 

Here's what you can ex­
pect to learn at this advanced 
workshop: 

• Proven techniques for 
evaluating DFDs 

• Detailed analysis of how data 
fits together using static 
ano dynamic models 

• Step-by-step procedures for 
logical data analysis 

• Proven design techniques 
for converting a logical 
business model into a 
physical system design 

Advanced workshops 
are available now. The 
MCAUTO/IST Structured 
System Analysis.and Design 
Seminar or equivalent is a 
prerequisite. 

For more information, 
call MCAUTO/IST at (800) 
325-1087. In Missouri, call 
(314) 232-5715. Or write: 
Mr. W.R. Vickroy, MCAUTO, 
Dept. KAI-500, Box 516, 
St. Louis, MO 63166. 

ItIICAUTO~/ 
MCDONNELL DOUGL.AS 
Setting the standard in data processing 

MCAUTO IS a registered trademark of McDonnell Douglas Automation Company 
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ADVERTISERS' 
. . INDEX I 

Able Computer .................................. 136 
AC Manufacturing ............................... 27 
Acme Visible ............................... 134,135 
Agile Corp .......................................... 123 
*Altos Computer Systems 216-24,216-25 
A.M. Jacquard ........................................ 1 
Anderson Jacobson ....................... ~ .. 22!> 
Ann Arbor Terminals ........................ 140 
Apollo 'Computer ................................. 36 
Appleton Papers, Inc ........................ 205 
Application Software, Inc ................. 240 
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CGA Software· Products ................... 242 
Chromatics ......................................... 119 
Codex .................................................. 104 

The 6th annual comprehensive analysis of'. 
EDP users' present equipment status, buying . 
plans and attitudes toward the market has 
just been completed.' This up-to-date report 
is essential data for industry analysts, plan­
ning and marketing executives as well as' 
computer users. 

This 300 + page report is $750 plus post­
age and handling. $700 postage paid, if pay­
ment is enclosed with the order. $350 for 
each additional copy. 

For more information call Shirley Stirling or 
Kathy Murray, 800-223-0743. 

Technical publishing 
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Comdesign ............................. ~ ........ 33,35 
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Digital Engineering ................... ~ ....... 159 
Digital Equipment Corp ...... 246,252,25~ 
*Digital Equipment-Field Service 216-23 
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Computer 
Professionals 

Isn't it really challenge and growth you are looking for in your career? 
Well, no one can offer you more exciting opportunities in Information 
Servicp.s than Bechtel, a world leader in the Engineering and Construc· 
tion Industry. With expansion into new markets and technologies, we 
can assure you of growing challenges, in the Information Services 
Organization located in our San Francisco world headquarters, as well as 
offices located in Walnut Creek, California; Los Angeles County, Califor· 
nia; Ann Arbor, Michigan; Gaithersburg, Maryland; and Houston, Texas. 

We have a lot going for us: a tradition of success, an environment of Ope 
portunity and security which our diversity brings, and a bright, chal­
lenging environment. We are looking for you, an EDP professional, to 
share our success. You will be able to work on state-of-the-art projects 
using the latest hardware. 

The Environment: 

Hardware-Univac 1100/80s, IBM 3033, regional 
locations equipped with IBM 43005, IBM 
System 34s and 38s working with SNA 

Mainline System Software- EXEC 8, System 2000, MAPPER 
MVS, CICS, IMS, TSO, and Mark IV 

Appllcatlons- Engineering, Project Management, Financial, 
Personnel and other Administrative. 

Language-COBOL, RPG, PLll, FORTRAN 

Our needs Include: 

• Large.scale systems development experience. 
• Hands-on experience with IMS and CICS In a 

design environment 
• Experience In quality assurance, configuration 

management, data base analysis, systems software, 
systems design and applications' development. 

If your capabilities and experience qualify you for these challenges, con­
sider this: In addition. to career growth, Bechtel offers competitiv~ 
salaries and an excellent benefits package including a DENTAL plan, 
medical and life insurance .. A credit union, employees' c1ub,and tuition 
refund program are available to employees. 

Employm~nt Dept. 15·18·81, P.O. Box 3965, . 

For further consideration, send your resume to: IlJ 
Patricia Mabutas, Bechtel Power Corporation, 

San Francisco, CA 94119. : . 

Bechtel and People. We Grow Together. 

An Affirmative Action. Equal Opportunity Employer. 
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SYSTEMS PROGRAMMERS' 
lIere's your opportunity to work in a custom-designed campus facility that provides a full 
range of computer operations, 

McDonnell Douglas Automation Company (MCAUTO) is headquartered in suburban SI. Louis 
on a 7ft-acre site where stately trees and gentle slopes have been preserved, 

The modern MCAUTO Campus rene~ts thoughts of growth, , ,growth in clients served". 
growth in services offered ... and growth in each individual's career accomplishments. 

MCAUTO, one of the largest data service firms in the world, and its lIealth Services Division, 
the nation's leader in data processing servic.es to the health care industry, have challenging' 
career opportunities in: 

CDC SYSTEMS PROGRAMMERS 
• NOS, NOS/BE, KRONOS 
• Network Products, NAM, RFB, IAF, TELEX 
• CYBER Compilers-and Libraries 

IBM SYSTEMS PROGRAMMERS 
• MVS, JES2/JES3, VM/CMS 
• System Performance 
• Network 
• Utilities, COM/Graphics 
• Program Product Support 

Several years of applications programming experience in assembler language or real time 
programming will be considered in place of systems programming experience, 

Other openings also exist for business programmers, scientific programmers, systems analysts 
and network communication analysts. 

If you would like to work for a dynamic, growth-oriented organization, send your resume in 
confidence to: 

Manager, Professional Recruiting 
McDonnell Douglas Corporation 
Department 62-1 S6 
P.O. Box SI6 
St. Louis, MO 63166 

IIIICAUTQ~/' 
/MCDONNELL DOUG'LAS 

An equal opportunity employer. 
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PROGRAMMERS 
PROGRAMMER/ANALYSTS 

HARDWARE. SOFTWARE 
If you have one or more years experience on any of the folloWing: 

• IBM 370 3033 433143428100 VM CMS CICS OS VSI MVS DOS VSE VSAM 
COBOL ASSEMBLER IMS 

• HONEYWELL 6000 SYSTEMS LEVEL. 66640 DUAL IDS DM4 COBOL GCOS 
GMAP 

• UNIVAC 1100 (EXEC 8) OR 90 SERIES (OS3) OS 11oo0ROS3INTERNALS 
OMS 1100 TIP CMS QLP ASC 11 COBOL 

• DEC PDP 1123344445 70 VAX 11 780 RSX 11MK RSTS E VAX VMS MACRO 
II, BASIC 2, FORTRAN ASSEMBLY LANGUAGE 

• NCR 8550 85858200 VRX IMOS STORE IV THAN PRO NEAT 3 COBOL ON 
LINE SPECIAL NEED FOR CIF 

• BURROUGHS 3890 4700 6700 6800 ALL SOFTWARE NEEDED 
And would like the most individualized job search in data processing today on a 
company fee paid basis, nationally, send your resume in confidence to: 

SOUTHERN COMPUTER SERVICES 

Merely send resume in confidence 
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Commission] said that without divestiture additional personnel 
would be required to monitor AT&T'S regulated and unregulated 
subsidiaries and thus assure that cross-subsidization did not occur. 
AT&T would also need added personnel to assist the new FCC person­
nel with their monitoring tasks, and to compile data in answer to the 
FCC'S questions. 

This most certainly has the beneficial effect of reducing 
unemployment, but who will pay for these added federal and AT&T 

employees? Yes, the federal government and AT&T will pay their 
salaries. Then they in turn will pass these costs onto the taxpayer 
and the telephone subscriber. Without AT&T divestiture, we will see 
higher taxes and telephone costs. 

Why not require AT&T divestiture? The usual answer: costs 
for rural telephone subscribers would increase unfairly. Ridiculous. 
This argument is based upon the premise that all costs for telephones 
throughout the nation are averaged to determine a base rate for 
telephone subscribers. This is why a call from a pay telephone costs 
1O¢ in rural New York State, 15¢ in Silver Spring, Md., and 20¢ in 
Arlington, Va. Since the telephone facilities (plant) serving rural 
America were built in the' 40s, , 50s and' 60s, their cost was paid in 
'40s, '50s and '60s dollars. Thus, the charges for rural service 
should be inexpensive when compared to the charges for facilities 
and services built on today's costs. Further, unless the existing 
facilities are destroyed, telephone service to rural America will 
continue as before, uninterrupted by divestiture. Remote areas 
requiring new service might consider accommodating their commu­
nications needs by purchasing citizens' band radio equipment. 

The FCC has not found in'similar cases that AT&T'S argu­
ments justified its position. 

Why not require AT&T divestiture? If AT&T is required to 
divest, will anyone lose ajob? No. If AT&T is required to divest, will 
competition in the communications industry be increased? Yes. 
Will this increased competition save telephone subscriber money? 
Yes. In the short term AT&T will spend money to complete the 
divestiture process. However, since both Microwave Communica­
tions Inc. (MCI) and Southern Pacific Communications Corp. (spcc) 
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ADVERTISING OFFICES 
Sales Manager: John M. Gleason 
New York, NY 10103 
666 Fifth Ave. 
(212) 489-2579 

Eastern District Manager: A. Treat Walker 
New York, NY 10170 
420 Lexington Ave. 
(212) 682-7760 

New England District Mgr.: William J. McGuire 
Newton, MA 02159 
181 Wells Ave. 
(617) 964-3730 

Mid-Atlantic District Mgr.: John A. Bartlett 
Plymouth Meeting, PA 19462 
Plymouth Plaza, Suite 201 

. (215) 825-4410 

Southern District Mgr.: Warren A. Tibbetts 
West Palm Beach, FL 33406 
7621 West Lake Dr., Lake Clark Shores 
(305) 964-6298 

Midwest District Mgr.: Joseph P. Gleason 
Chicago, IL 60601 
3 Illinois Center Building, 303 East Wacker. Dr. 
(312) 938-2926 

Western District Managers: 
Alan Bolte, Jr. 
Los Angeles, CA 90035 
1801 S. La Cienega Blvd. 
(213) 559-5111 

James E. Filiatrault: 
Mountain View, CA 94043 
2680 Bayshore Frontage Rd., Suite 401 
(415) 965-8222 

. U.K., Scandinavia, ~enelux 
Tulio Giacomazzl, Martin Sutcliffe 
Technical· Publishing Co. 
130 Jermyn Street, London, SW1 4UJ, England 
Tel: 01-839-3916 
Telex: 914911 

Germany, Austria 
INTER MEDIA Partners Gmbh 
LUdwig-Uhland-Strasse 7 
828 Ennepetal, West Germany 
Tel: 0233-76008/9, Telex: 8592207 

France, Spain: Gerard Lasfargues 
32 rue Desbordes Val more 
750 16 Paris, France 
Tel: (1) 504 97 94 

Italy: Luigi Rancati 
Milano San Felice Torre 7 
20090 Segrate, Milano, Italy 
Tel: 2-7531445, Telex: 311010 

Switzerland: Andre Lehmann 
ALAS AG, CH-6344 
Meiershappel/LU 
Tel: (042) 64 2350 

Japan: Shigeru Kobayashi 
Japan Advertising Communications, Inc. 
New Ginza Building, 3-13 Ginza 7-chrome 
Chuo-ku, Tokyo 104, Japan 
Tel: (03) 571-8748 

Israel: Igal Elan 
Daphna Str. 24, Tel-Aviv 
Tel: 2.68020 

James B. Tafel, Chairman 
John K. Abely, President 
Robert L. Dickson, Exec Vice President 
John R. Emery, Senior Vice President 
Calverd F. Jacobson, Vice President-Finance 
Walter M. Harrington, Vice President and Controller 

lechnlcal Publishing 
DB ~o.rn~~IttI(orporallOl1 

EDP SPECIALISTS 
career search opportunities 

$18,000-$50,000 
D.P. SALES to $42,000. Several clients in 
DC area seek 2+ yrs exp in D.P. sales 
to Federal Gov't. Call to investigate. Re­
fer OM. 
SR. SYSTEMS ANALYST to $36,300. Req's 
extensive bkgd in Financial Sys Analysis, 
design, dvlpmt & implementation. Liberal 
relocation pkg & benefits. Refer LS. 
CONSULTING-Learn IMS, $35,000. Major. 
consulting firms w/choice assignments in 
state-of·the·art shops. Any common lan­
guage (BAL, COBOL, FORTRAN, PL·1) will 
be your entree & you will have the oppty 
to learn an addt'l high level language as 
well as IMS. PART-TIME available for 
qualified applicants. Refer MF. 
SR. SYSTEMS ANALYST to $35,000. In· 
dustrial leader in Baltimore suburbs 
seeks individual w /heavy design expo 
COBOL, large-scale hardware, database. 
Refer CN. 

1 
EDP AUDITOR to $35,000. 10·13% travel. 
Chance to exercise leadership. Work w/ 
top level mgmt in designing control tech­
niques for equipment utilization. Major 
mfg corp/Ohio metro. Refer TA. 
SR. TECH. ANALYST to $33,000. Req's 
strong technical bkgd w/hardware/soft· 
ware evaluations, maintain operating sys· 
tems for communications network. Re­
fer LS. 
TECH. SUPPORT ANALYST to $28,000. 
Honeywell level 66 hardware/software, 
on-line exp, database design & program· 
mingo Instructional exp a plus. Refer LS. 
PROGRAMMER ANALYST to $26,000. 
Major U.S. corp in scenic, low-cost Vir­
ginia area seeks strong COBOL program­
mer w/IBM bkgd willing to train in BL·1, 
CICS. Refer. OM. 

CONTACT OUR NEAREST OFFICE ABOUT THESE AND OTHER FEE-PAID OPPORTUNITIES. 
OUR UNIQUE, COMPANY-DWNED OFFICE SYSTEM ASSURES PERSONAL. CONFIDENTIAL SERVICE. 

PHILADELPHIA, PA 19102-G. Romagna, 1500 Chestnut St., 215/561-6300 
ATLANTA, GA 30346-R. Jennings, 47 Perimeter Center, 404/393-0933 
BALTIMORE, MD 21204-C. Newman, 409 Washington Ave., 301/296-4500 
CHARLOTTE, NC 28202-L. Stone, 1742 Southern Nat'l Ctr., 704/375-0600 
CLEVELAND, OH 44131:-T. Abfall, 4401 Rockside Road, 216/524-6565 
COLUMBUS, OH 43229-R. Spang, 6600 Busch BoUlevard, 614/436-8400 
FLORHAM PARK, NJ 07932-M. Feiger, 248 Columbia Turnpike, 201/966-1571 
HOUSTON, TX 77098-G. Smith, 3000 Richmond Ave., 713/523·5588 
LOS ANGELES~ CA 90017-A. Jackson, 707 Wilshire Boulevard, 213/623-3001 
McLEAN, VA :.!2102-D. Miller, 1710 Goodridge Drive, 703/790-1335 
NEW YORK, NY 10036-J. Dean, 1211 Ave. of the Americas, 212/840-6930 
PITTSBURGH, PA 15222-B. Sayers, 4 Gateway Center, 412232-0410 
PRINCETON, NJ 08540-M. Feiger, Route #1, CN 6100, 609/452·8135 
RALEIGH, NC 27625-S. Hubbeling, 3101 Poplarwood Court, 919/872-2940 
SAN FRANCISCO, CA 94111-W. McNichols. 601 Montgomery Street, 415/392-4353 
WILMINGTON, DE 19810-G. Whitwell, 3516 Silverside Rd., 302/478-5150 
WAYNE, PA 19087-0. Owens, 996 Old Eagle SchOOl Road, 215/964-9944 

FOX-morrls--
persDnnelcDnsu~ants .......... ~ 
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COMPUTER SCIENTISTS 
The Lawrence Livermore National Laboratory is a world leader in nuclear 
and non·nuclear energy research. One reason for this is our unexcelled 
ability to study physical phenomena using advanced computer-simulation 
techniques. LLNL is constantly pushing the state·of-the-art in many areas 
of science. Since computer support is necessary for this research, we 
must constantly push the forefront of technology in the computer field. To 
do this work, we need two types of computer scientists: 

SCIENTIFIC PROGRAMMERS- Applications-oriented people to work di­
rectly with scientists developing computer codes to simulate a wide variety 
of complex physical phenomena. Applicants need a B.S. or M.S. degree in 
physical science, mathematics, or computer science, some experience in 
FORTRAN programming, and a strong interest in scientific applications. 

SYSTEMS PROGRAMMERS-Systems-oriented computer scientists to 
do micro, mini, and large scale computer operating systems design and 
development, including development of compilers, utility routines, gra­
phics packages, data base management systems, and process control and 
data acquisition systems. Applicants need a B.S. or M.S. degree in com· 
puter science, plus a background in several areas of computer science. 

Interested and qualified applicants should forward a resume with salary 
history and requirements to: Sue Porter, Employment Division, Lawrence 
Livermore National Laboratory, P.O. Box 808, L-425, Dept. KDA·091, liver­
more, CA 94550 

u.s. Citizenship is required. 
We are an equal opportunity employer. 

University of California 

L U: Lawrence Uvennore 
National Laboratory 
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GET WITH THE 
NEW SPACE PROGRAM ... 

Until now, the space program has not been par­
. ticularly attractive for DP Professionals. After all, 
short term assignments writing programs you would 
never see utilized is not the most rewarding work im­
aginable. But Martin Marietta has changed all that. 
As NASA's designated contractor for the long-term 
Space Shuttle External Tank Program, we've got 
enough work to keep us busy through the year 2000. 
And because we actually manufacture the external 
tank, you'll get to see the actual results of your efforts. 

Immediate opportunities exist for individ­
uals experienced in: 

- Business Systems 
-Scientific Systems 
-Univac/HP Applications 
-Process Control 
-Data Base Management Systems 
-Network Controller 
-MRP's 
-Operations Research 

We offer competitive starting salaries and paid com­
pany benefits. These opportunities exist at our 
Michoud Assembly Facility located in suburban East 
New Orleans. 

Qualified candidates interested in learning more 
about these opportunities at Martin Marietta should 
forward resumes, including salary history to: Martin 
Marietta Aerospace, Denver Glazier, DAT-9, P.O. 
Box 29304, New Orleans, Louisiana 70189. We are 
an equal opportunity employer, mlf. 

IWARTIN IWARIETT'A 
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offer long distance toll service competitive with AT&T at lower 
costs, I believe that AT&T divestiture would lead to lower telephone 
and communications costs. 

AT&T'S function as a regulated monopoly is to provide 
service and recover its costs earning a specified and modest rate of 
return. No one questions how it spends its money to provide the 
service. There is little incentive to assure that AT&T spends its 
money well. Competition mandates that. Competition also keeps 
alive the technologically innovative part of our economy, the entre-
preneurs. 

Pete Moulton 
Columbia, Maryland 

THE ORACLE 
AND THE 
ENTREPRENEUR 

So, you're going into business, son, and you have climbed 
my mountain to beg from me, the Oracle, a sip from Wisdom's 
fountain; 

Come in, my lad, and be at peace; drink deep of Jasmine 
Tea; and I will tell you all I've learne.d of Life and History. 

For I have made it big, my son, I've tasted fiscal heaven; and 
then, of course, there was the time I went Chapter Eleven. 

Now the building blocks of Industry since Neolithic time 
have been limited to just these eight, and they are called "The 
Prime": 

A good idea, commitment, and a dedicated team of loyal, 
competent people who would realize their dream; 

Sufficient funds to bring it off, a massive dose of pluck, and 
you have the magic recipe; the rest is, frankly, luck. 

(Before I vacate this last point, a word to all Beginners: if the 
team you're with was out before, it helps if they were winners.) 

Now separate your private world from that of your profes­
sion; don't mix your families, lives, or friends, or personal posses­
sion. 

If you must move from one dimension to escape your devils, 
you'll need a safe place to regroup, so live on several levels. 

Walk wide of Texas MBAS, in business they excel; and-if 
they claim they're "country boys," break loose and run like hell. 

Beware of Wall Street lawyers and their legalistic tricks; (I 
think I knew a straight one once; he died in Fifty-Six). 

Look closely at investors who with gold and jewels come 
laden; they'll help you like that Roman guard helped out that Sabine 
maiden. 

Be trusting of your fellow man, be open, honest, frank; but 
it's smart to sit in comers an~ keep money in the bank. 

And now you know it all, my son, your consciousness is 
raised; but stay and sit a moment yet, your eyes are somewhat 
glazed. 

I've told you every truth save one; with this your outlook's 
sunny: if you ever get ·the chance, my boy, be smart and marry . 
money. 

Edward C. McManus 
Marlborough, MassachuseHs 



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 
to hammer 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-II, lODATA, 
RS-232C. 

Ricoh RP1600-The Big Wheel Among 
Daisy-printers. 

RICOH m\ From Ricoh ... holder of the 
~ Deming Prize for Quality Control. 

RICOH OF AMERICA INC. 20 Gloria Lane. Fairfield, New Jersey 07005, U.S.A. Phone: (201) 575-9550 
RICOH NEDERLAND B.V. Alpen Rondweg 102, P.O. Box 114, Arnstelveen, HOLLAND Phone: (020) 458651 

RICOH DEUTSCHLAND GmbH Frankfurter Allee 45-47, 6236 Eschborn 1, WEST GERMANY Phone: (06196) 48549 

RICOH COMPANY, LTD. 15-5, 1-Chome, Minami-Aoyama, Minato-ku, Tokyo 107, JAPAN Phone: (03) 479-3111 
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Your local Ricoh representative would be happy to visit your 
office and provide information on Ricoh's full lineup of office 
systems. 
D Please send me more information. D Please call. 

Name Title 

Company Phone 

Address 

City State Zip 

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



to your II 
System/3 " 
by CfP? 

Convert 

DASD's new automatic L 
translator. Automatically Conversion 
converts your System/3 Programs 
CCP RPG programs to 
standardized, modularized Available 
ClCS/VS Command Level 
COBOL. 

There's more. It also con· 
verts all screen references 
to ClCS RECEIVE ·MAP / 
SEND/READ· NEXT/ 
WRITE/REWRITE instruc· 
tions. Generates complete 
routines for MAPFAIL. 
IOERR. END FILE, 
DUPKEY and others. And 
converts screen definition 
from DFF to BMS ... 
automatically adjusting for 
attribute byte differences 
between CCP andClCS, 
and producing either ClCS/ 
VS Version 1.4 or 1.5, plus 
printed diagnostics. 

This is one of many DASD 
tr.:mslators now available -
all proven and thoroughly 
documented. From the 
list shown here, select 
those you're interested in. 
Then send or call for more 
information. 

DASD can provide any level 
of conver;:>,on service, from 
simple per·line/per·program 
conversions through com· 
plete turnkey projects. We're 
the conversion specialists. 

RPG/RPG II to COBOL 
CIRCLE 213 ON READER CARD 

NEAT/3 to COBOL 
CIRCLE 2140N READER CARD 

DIBOL to COBOL 
CIRCLE 215 ON READER CARD 

COBOL to COBOL 
CIRCLE 216 ON READER CARD 

FORTRAN to 
FORTRAN 
CIRCLE 217 ON READER CARD '- -
DOS ALC to as ALC 
CIRCLE 218 ON READER CARD 

MAP to COBOL 
CIRCLE 219 ON READER CARD 

COBOL ISAM to 
COBOL VSAM 
CIRCLE 220 ON READER CARD 

Job Control Language 
Translators 
CIRCLE 221 ON READER CARD 

MAPGEN on-line CICS 
Productivity Aids 
CIRCLE 222 ON READER CARD 

Business Graphics 
Reporting System 
CIRCLE 223 ON READER CARD 

O[)R5[J-
Member of the Cap Gemini. Sogeti Group. DASD Corporation 

PEOPLE/PRODUCTS/RESULTS Corporate Services Cente~ 
9045 North Deerwood Dnve 

278 DATAMATION 

Dept. 236 
Milwaukee, WI 53223 
(414) 355·3405 

READERS' FORUM 

CLOSING THE 
SOFTWARE GAP 
"Software gap" refers to the widening difference between the 
amount of code required for dp applications and the net code­
generating capability of all available, qualified dp personneL 

Discussions about the gap are peppered with statements 
such as, "There are 568,000 applications software professionals 
today. The demand is such that we are going to need 14 million by 
1990." 

This statement misses two factors which will close the 
predicted gap. One of these is the supply side factor, and the other is 
the demand side factor. 

The cause of cost in systems is their basic complexity. 
Requirements to handle complexity often mean requirements for 
time, talent, intelligence, and money, because we face a basic 
limitation in our ability to understand complexity: we can only 
consider about seven, plus or minus three, factors at anyone time. 

If we can reduce system complexity, we can increase the 
speed and quality of systems we design. For this reason, most 
systems are designed, coded, and regarded as a set of building 
blocks (typically defined as functional modules, programs, and/or 
subsystems). 

These building blocks increase in functional capabilities, 
however: from a concern with each bit in early computer days, the 
blocks we deal with have increased to assembler, high-level, and 
very-high-Ievel languages, and from there to standalone modules 
and, now, to whole programs defined by a single variable name. As 
this has happened, it has become possible to grasp the true nature of 
a complex system. Development aids help to formulate the defini­
tion of a system as an "N-skeleton" system (where "N" is usually 
less than 10) rather than a (more commonly used) "X-line" system 
(where "X" may be 5,000 to 1 million). 

By using such large yet flexible building blocks, it is possi­
ble to define more function with less code. By thus increasing the 
scope of the building blocks, we decrease the number of instructions 
per function, increase the number of functions per design unit, and 
thereby end up with comprehensible representations of functionally 
complex systems. We are much closer to the psychologicallimita­
tion we face of contemplating only seven, plus or minus three, 
factors at one time. 

Such developments may permit producers of software prod­
ucts to increase the lines per day output of programmers by several 
orders of magnitude, and to decrease the lines per function required 
to accomplish a given' task by maybe an order of magnitude. These 
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Work.with BNR 
to advance the 
Technology of 
Telecommunications 
on the· 
San Francisco Peninsula 

The success thatBNR has achieved in the development of new software 
controlled telecommunications systems has increased our need for 
experienced electronics and software engineers. At the moment, we 
require a variety of professionals to advance the state-of-the-art in 
computing science, to develop new products, and to guide their 
applications. Outlined below are the major areas in which we have need 
for software professionals. Each area represents several Immediate 
openings. We offer excellent salaries and benefits including flexible 
working hours, three weeks vacation the first year .. and a paid holiday 
shutdown. If you have a BS/MSEE CS, Physics, or Math, or equivalent, 
and related profeSSional experience, join us, and experience the 
innovative freedom, technical challenge, and the professional growth 
inherent in pioneering the telecommunications systems of the future. 

Systems Engineers 
Develop, plan, analyze, specify, and 
design complex voice and data' 
communications networks and 
products. Participate in network 
planning, product definition; 
investigating new technology, and 
~valuating changing industry 
standards. Requires experience in 
planning and development of software 
controlled communications systems, 
network planning, preferably related 
to PBX or central office switches, or 
background in telecommunications 
standards development and . 
product documentation standards 
and specifications. 

Software Engineers 
You will specify, design, implement, 
test,and document real-time software 
for telecommunications applications, 
including call-processing, hardware 
interfaCing, systems support, 
diagnostics, and data administration. 
Requires experience in structured 
design, familiarity with EPABXs or 
central office switches, and 
knowledge of high level languages 
such as ALGOL, PASCAL, and ADA. 

J.oin.us at our hospitality suite in' San Francisco: Our technical. managers 
will be there to answer your questions. 

September 15 and 16 
CLIFT HOTEL 

(Comer of Geary & Taylor) 
11:00 AM to 8:00 PM 

Please call Susan Voshell Collect in advance at BNR (415) 969-9170 or 
call us at the Clift Hotel (415) 775·4700 if you would like to schedule a 
personal interview. If you are unable to visit us, please send your resume 
to Susan Voshell, BNR INC., Mail Stop 182, 685A E. Middlefield Road, 
Mountain Yiew, CA 94043. We are an equal opportunity employer. U.S. 
Citizenship or Permanent Resident Visa required. 

Development Engineers 
Design and develop digital and analog 
circuits, for PBXs utilizing . 
minicomputer and microprocessor 
technology. Perform circuit analysis, 
design PBX line circuits, trunk 
circuits, and tone receivers, from 
conception through prototype build. 
These positions require analog circuit 
design and analysis experience, 
digital circuit design, and, 
transmission. equipment expertise. 
Some knowledge of high level and 
assembly language programming, 
digital telephony, and voicel 
data switching and transmission 
is preferred. 

Don't forget to ask for our suite at the 
Clift Hotel. 

We are waiting to hear from you_ 

Come and see us about your future_ 

BNR 
Bell·Northern 
Research 
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FAST,DUMP RESTORE™ 

PERFORMANCE IMPROVEMENtS 
-10 to 30% Reduction in Elapsed Time 
-40 t060%Reductio~' in Tape and' Disk EXCP's 
-SOlo' 80% Reduction in CPU and SRBTime 
- Channel Contention is Reduced 

FEATURES 
• Support for Indexed VTOC 
• DASD ErrorRecov~ry 
- Dumping byGroup Name (DSG=) 
• 3850 MSS Support 

COMPAKTOR 
- Consolidation of Free Space Extents 

and Multiple Extent Data Sets 
- Move and Expand VTOC . 
• Data. Set Placement by Group; in Sequence 

or Individually 

• Simulation, Reports 

ABR ~ DASD MiNAGEMENT 
4. Incr,emental Backup 
- Archiving 
- DASD. Managenient Reports 

n 

4000 USERS 
Free 30 day trial available 
for IBM as, VS and MVS. 

t1DDO~ifi~~g~g~~g 
'970 Clifton Ave., Clifton, NJ 07013 • 201-777-1940 

CIRCLE 226 ON READER CARD 
280 DATAMATION 

READERS' FORUM 
changes will dramatically increase productivity as related to cost 
and time investments to produce new code. Systems development 
will occur in a small fraction of the time it currently takes. The code 
will be more generalized, less customized, and yet achieve the same 
functional objectives. It will boost supply dramatically. 

Demand for software will increase. There is, however, a 
crucial distinction between a need for custom software and a need 
for any working software. 

Many users would prefer custom software, even with its 
high cost and (often) low reliability. As software suppliers become 
better at recognizing the differences between good custom and good 
generalized software, packages will become more reliable, main­
tainable, and generally better than custom-coded systems. 

As packages get better ,more users will willingly seek them 
out. And, as with book publishing, the marginal cost of producing 
an extra copy will dictate that suppliers get into the market with low 
prices and seek to appeal to a broad audience once demand is high. 

As a result, while demand for software increases, demand 
for custom software may stay the same or perhaps even decrease. It 
is only the custom software that is labor-intensive. 

, Predictions about a continuing widening of the software' gap 
seem to assume that increasing demand will be for new code, and 
that productivity as it relates to the creation of new code will not 
increase dramatically . Both of these assumptions may be erroneous. 

Net demand for riew software may actually decrease be­
cause of the acceptability and cost-effectiveness of applications 
packages; thus, the demand will soften even while total demand for 
~oftware increases greatly. And the ability to cost-effectively pro­
duce new code may increase greatly because of the use of bigger 
building blocks. Such blocks will be represented by.very-high-level 
language commands and by system development packages which 
are predicated on the use of skeletons and limited-purpose (i.e., 
screen and report layouts only) machine-generated code. . 

Thus, it seems possible that in the custom software market 
net demand will not increase as quic~ly as will the number of dp , 
professionals and the per capita productivity of dp workers. In spite 
of a huge increase in overall software demand, the software gap may 
disappear. 

Answer to puzzle on p. 266 

-Sandy Linthicum 
Greensboro, North Carolina 

Jeff Long 
Chevy Chase, Maryland 
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