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. WITHITELS
' NON-IMPACT PRINTER,
voun $61,526.00 SAvmcs
- COULD LOOK LIKE THIS. |

g ; * The 7800 pnm‘er repro
- Forms Overlay optical duces photqs elegtro-
~image system prints - L L photographically. '
 high quality document o Random choncg of , ‘ o ( 20 stondord chcrccfer .
- and report fomats, - - . type style, font size and - Prints on single part L sets: :
. designs or other con- - -+ .column spacing within " continuous forms inan -+ -
" stant data..Fomat  asingleline: - infinite range of paper .
. .and datamerge under sizes from 6.5" X 3.5" to

‘program confrol. - 16.8" X 14!

/

I' | g D | COMPUTER PRODUCTS DIVISION
ONE EMBARCADERO CENTER .
CORPORATEEN SAN FRANCISJO, CALIFORNIA 94111 B
St ) , ofte 4/3/78 -
PAY ‘ g SR ;
: $ 61 526 00
R THE OROER ANY CUSTUMER
SIXTY-ONE THOUSAND FIVE HUNDRED TWENTY—SIX AND 00/100 DOLLARS

QON-NEGOT'ABLE ADVERTISING ey PRESIDENT, éOMPUTER PROMS DIVISION /
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Not only does ltel’s new 7800

~Non-Impact Printer do everything |

the IBM 3800 does, buf does it
for less.

- And'money isn't all you sove—' ‘
the Itel 7800 printertakes up about
“one-third less floor space than its ,

~.IBM counterpart. Plus, our uncom-

. plicated paper path means eGSIer
faster loading. So, with ltel’s 7800,

-you save time, save spcce and

- ’save money.

. Of course, all ‘3 modeis of our
7800 are 100% funchonony com-

RE * Savings ‘dun'ng the first yéor. in terms of purchase price
; and average monthly Use of 1.5 million ft. of paper.

_patible with IBM operating systems

and the'IBM 3800. And, except for

~ two-channel switching, all optional

IBM features are standard on allitel .
7800 models. :

. Equipped with Forms Overioy
and 20 standard chorocfer sets,

control to pay-
roll checks. -
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ltel has always specialized in
providing sensible alternatives to
IBM. Now our 7800, the only 3800

: “funohonolly compohble non- -

impact printer available, provides

you with the kind of unparalleled

sovmgs that are making ltel ’rhe

- our7800 can i o i) ‘only alternative,
be used for : R
many varied | B : ITEL
qpplicqtions, ~ e | Data Products Gmup ,
- from inventory : %Q‘ | One Embarcadero Center

San Francisco, chhfomlc 411
| Telephone: (415) 955- -0000 -~ -
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- The New
limline Series
From Okidata

Line Printers That
Sell Minisystems

The Okidata Slimline Series, a new family of
microprocessor-controlled, 132 column line printers.
A wide range of speeds, options and plug-compatible
interfaces, all supported with common spares. '

Common spares but uncommon price, performance
and reliability. OEM prices that create new mini-
system opportunities, print quality that helps sell the
businessman and Okidata reliability and maintain-
ability—unmatched in the industry. A 500,000,000
character head warranty and stored program machine
history that replaces customer installation records.

- The Slimline, available in 300, 250, 160 and 125 LPM
models. Twelve program-selectable fonts, 5x 7,
7 x 7 and 9 x 7 characters, and graphics capability.
The Slimline, backed by a worldwide sales and
service organization.
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" Therefore, they organized a team of

‘“Because our CPU was already

9 “After a careful comparison, we so much more that more work gets
ADR s found ROSCOE best. ROSCOE isa  accomplished. After we installed

system with a simple language, - ROSCOE, the number of jobs that
® good data set organization, data « our programmers completed rose
ROS‘ OE security — and a small CPU load. from 400 to 800 per day.
“During our SVS test evaluation “| don't believe there is any other
Cho sen by period, for example, we found that system like ROSCOE that can
serve 45 terminals with such good
All' ROSCOE’s overhead was ~ response time. Fast response has
lanz_ under 1 percent per terminal. been very important to us because,

9 if a terminal system user has to
Europe s wait — even 15 seconds — we find
ROSCOE'’s overhead was under 1 that his mind wanders off, he loses

I argest percent per terminal while the -
other system we evaluated required .
' up to 4.5 percent per terminal. ROSCOE’s response time

]nsurance ‘“ At our headquarters in Munich, 110 is very fast. It’s beautiful.

users now have access to ROSCOE

Company : through 45 terminals — for systems his train of thought and he doesn't

and application programming, job work as well. With ROSCOE,

preparation, information retrieval, response time is very fast.

project planning, monitoring, and “The overall result has been that our
Two years égo Allianz insurance documentation. productivity has increased, Plfr pro-
Company was ’keeping over 100 “One of the big advantages of gramming effc_>rt is more efficient,
programmers busy entering and ROSCOE is that our programmers and Pur work is of a higher
maintaining programs using con- can now see results of their efforts quality — ali because of ROSCOE.

immediately. They enjoy their work It’s beautiful.”

ventional batch procedures. Allianz
realized it would be more efficient
if their programmers could have
direct online computer access.

their DP experts to test ADR's ;
ROSCOE along with the otner leading
time-sharing terminal .system.

being utilized 80 to 100 percent by
teleprocessing and batch jobs and
because we could not expand our
hardware, our most important
criteria for the choice of a terminal
system were performance and CPU
load,” explained Chief System Pro-
grammer, Alexander Metz.

e PR

To find out what ROSCOE can do for you — clip this.

O Send ROSCOE product information and case histories. (] Please call me. | would like a ROSCOE presentation.

Name/Title : Company Address

City/State/Zip Telephone . Computer Configuration

‘ APPLIED DATA R‘ESEARCH THE ON-LINE SOFTWARE BUILDERS® (4

Route 206 Center, Princeton, N.J. 08540, Phone; 609-924-9100

Each ADR product is not just a program but a complete package with full documentation and on-site sup
software company with 50 branch offices and representatives in over 30 countries—each staffed with
ADR software products: In use at over 8000 installations worldwide. U.S. offices in Atlanta (404) 252-9130, Chicago (312) 694-2244, Cleveland (21w
Los Angeles (213) 826-5527, New York (212) 986-4050, Princeton (609) 924-9100, San Francisco (415) 391-0690, Washington, D.C. (703) 281-244

Australia, Austria, Belgium, Brazil, Canada, Chile, Denmark, England, Finland, France, Gefmany, Holland, Hong Kong, Israel, Italy, Japan,‘h\,
Norway, Philippines, Puerto Rico, Republic of South Africa, Singapore, Sweden, Switzerland, Taiwan, Thailand, Venezuela.
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CountonGA . Gl
to help carry theload in the |
most ambltlous computer networks. |

General Automation: selected by the world’s largest corporations, in multi-
~industries, as a working “partner” in advanced network development. |

~ Financial. Developed with the world’s International banking.GA
. largest bank: a GA network of 60 mini- .- individually configured over half the 369
computers regionally modularized. Handles member-bank connections into the world’s
' data on ten-million accounts. Teller response: - largest interbank network, SWIFT. Nearly
- one second. Up to 345,000 transactions 200 sophisticated GA terminal systems:
- per hour. Through 10 000 terminals in 1200 transacting biltions of dollars of SWIF T
 branches. ‘ fund-transfers a day.

: _Factory testlng The world’s largest Broadcasting. For the world’s largest
automotive firm controls quality in their television corporation: a complex GA 9-mini-
" carburetor division with a 129-minicomputer ~ computer network. Controls all TV program/
- GA network. Conducts 460,000 QC pro- commercial feeds to over 200 affiliated
- cedures per day: 18-20 tests on 23,000 stations. With fail-safe backup systems bullt
“carburetors daily sharply reduce reject rates. in by GA, downtime is nonex1stent

5 Competlng agamst the world’s best: known sources, General Automation was selected by
. these innovative corporatlons after exhaustlve analysis demonstrated GA's superlorlty in
- networking technology.
.There’s not a mxmcomputer company today that can touch GA’s proven performance in
n ~almbltlous distributive processing networks. In major industries worldwide. In many highly:
- diverse applications: not only financial, factory testing, international banking, broadcasting,
. but into telecomrnumcatlons energy management pubhshmg, manufacturmg, process control

. GENERALD
 AUTOMATION

s For any type of operation, any volume,
.. any speed —count on GA to help carry
~ your load. And you'll be in good company.

- o o - o o - - (o - o e

[ Please send information on GA’s capability in
.. distributive processing networks.

o Contact us for immediate consultation; .
Tel: () — Ext_

‘Name

Title

Clip coupon to business letterhead and return to
General Automation, 1055 South East Street,
- Anaheim, CA 92803.
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Looking Back in

DRATAMATION.

May/June 1958

Technology: “1t is difficult to imagine a
field of endeavor in the electronics
industry which is receiving more atten-
tion than analog-digital converters,”
began our lead article, “Analog-Digital
Converters: An Evaluation.” After de-
fining the criteria for classifying con-
verters, and detailing the state of the
art, our article got down to the nitty-
gritty: “What to do with them.” One
possible application: the process indus-
try. “It is somewhat surprising that the
atéa to which analog-digital converters
lend themselves has been least
exploited.” .
International: The question of Japan
Inc. arose twenty years ago, with the
noting of the formation' of “a central
organization for development of the
“electronic industry in Japan, a group of
companies to be known as the Elec-
tronic Industry Development Associa-
tion, will be inaugurated shortly with a
government subsidy.” At the same time
the only computer service in Japan was
a 180-word free memory relay com-
puter in Tokyo.

June 1968 ‘
Terminals: A survey of “Low-Cost
Remote cRT Terminals” limited itself to
“low-cost units selling for less than
$20,000.” Authors D. J. Theisand L. C.
Hobbs identified 30 terminals meeting
this criterion; our alphanumeric display
terminal survey (see p. 183) in this issue
includes 170 entries.

Unbundiing:  “Five - revolutionaries
advocated the overthrow of the com-
puter industry before almost 600 wit-
nesses at the sycc last month,” reported
editor Robert B. Forest. The five sac-
rilegious souls “suggested such blas-
phemous thoughts as forcing 1Bm (and
other manufacturers) to price software
separately.”

Sexism revisited: Continuing its inspired
series of ads, an ocr vendor asked,
“What has sixteen legs, eight waggly
tongues, and costs you at least $40,000 a
year?” The obvious answer: eight skirt-
wearing keypunch operators. k3
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With SYSTEM 2000
- you get more than just a DBMS

You also get ' These are just a few of the special SYSTEM 2000 offers something
« Multiple DB/DC languages with  benefits of SYSTEM 2000—the else really unique—MRI Systems
~ integrated data dictionary -~ most advanced data base manage- Corporation. A company which has
o Greater productlwty in applica- = ment system on the market. been developing data base man-

tions development , o ‘ ' agement systems for almost ten

costs highly skilled people. A company

« Proven reliability & availability
for complex: applications

. «L0wer software maintenance @% years. A company staffed with 200

which believes in customer services,

l.l and stands behind its products.

.Greatly improved use of your . ~ Visit MRI in Austin, Texas. You,"’;,:,
~ SYSTEMS  seethatwith SYSTEM 2000, you get

: . more than just a great DBMS— you

99RPORATI0N - getan entlre company ‘ »

TESISMAL.
/A DATA BASE MANAGEMENT COMPANY
n,rexas 78759 (512) 258 5171

Corporate Address: 12675 Research Blvd., Austin, Texas 76759 « U.S. Sales Offices:
Austin « Charlotte * Chicago ¢ Denver » Huntsville » Los Angeles » New York « Portland
» St. Louis ¢ San Francisco * Washington, D.C. » International Sales: MR/ Systems
(Canada) Ltd.: Toronto « Ottawa  Digital Scientific Europe Limited (DSEL) « The Hague
* London e Paris * SYNTAX: Milan » BRA: Stockholm ¢ CJK Co. Ltd.: Tokyo ¢
Enteltbermatica: Madrid » Remote Computing Services: Boeing Computer Services,
Inc. (BCS) « CallData Systems, Inc. » Canada Systems Group * Cie internationale de
Services en Informatique (CIS!) ¢« Computel Systems, Ltd. ¢« Computer Network
Corporation (COMNET) « Computer Sciences Corporation (Infonet) « CYBERNET
Services (CDC) » Datacrown, Ltd. ¢ Franlab « General Electric Company Information
Services  Industrial Life-Technical Services, Inc. (IST) » Information Systems Design,
Inc. (ISD) = Litton Computer Services » Lowndes-Ajax Computer Service, Ltd. » Martin
Marietta Data Systems « McDonnell Douglas Automation Company « Multiple Access
Computer Group * Proprietary Computer Services, Inc. « Service in Information and
Analysis (SIA) » Systems Dil i Ltd. (SDL) » T (Paris Telepl )
Tymshare » United Computing Systems, Inc. (UCS).




I'll make you successful with com-
puters. Not because | like you. Not
because I'm such a great guy. But,
because | know that the more suc-
cessful you are, the more computers
you'll buy. And the more successful
11l be. .

Sure it's selfish. But, when my own
career is at stake, you can be certain
I'll give you better products, better
delivery, better prices, and better
terms and conditions.

A better factory.

Better machines.

Interdata 16-bit computers are built
better for one very good reason. Our
people have been on your side of the
desk. They know the kind of quality it

5%
AN

5 AN

R
f

S

takes to make an OEM successful.

So we build more carefully and test
more thoroughly than our competition.
And you get computers that run as
soon as they're installed and keep on
running.

Choosé the Interdata 5/16 with
microbus architecture to communi-
cate with terminals and peripherals via
low-cost interface chips. The 6/16,
king of the box computers. Or the
8/16E system, with up to 256KB
memory and peripherals. And for
even more power, take a look at our
32-bitline.

Better delivery. 60 days ARO.

To be successful in this business,
first you have to have a computer to

be successful with. We deliver 16-bit
Interdata computers in 60 days or
less. Guaranteed.

Ask our competition if they can
guarantee 60-day delivery.

Better terms and conditions.

We also write terms and conditions
to make you successful. Like a 38%
discount on orders of 100 or more
units. Mix and match quantity dis- .
counts. Standard multi-year agree-
ments. Spare parts discounts that
save you money after the sale. And
mutiple ordering locations with no
penalty for using them. \

Ask your sales representative for a
copy of our new super OEM
agreement.

DATAMATION




A special OEM hotline.

Agreements are fine. But the true
test of a computer manufactureris
service. And that’s where we really
shine. We back up our local support
people with a 24-hour OEM hotline. If
you have a problem, one call gets us.
Days. Nights. Weekends. Holidays.
We're there whenever youneed us.

Find out how successful you can
be. For free.

So go ahead. Call us toli-free, (800)
631-2154. Or write'Perkin-Elmer Data
Systems Sales and Service, 106
Apple Street, Tinton Falls, N.J. 07724,

And, with a little luck and a lot of
hard work, I'll be successful in my busi-
ness and you'll be successful in yours.

June, 1978

Here is my card. Send me more information on:
[J 5/16 computers [1 6/16 computers [] 8/16E systems
[ 32-bit computers [J terminals (] mass storage devices.

PERKIN-ELMER

Data Systems

CIRCLE 75 ON READER CARD
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The price youpay
for success in
transaction proce ssmg
just wentdown.

Introducing the new
Interdata Business Systems.

At Perkin-Elmer, we are abso-
lutely determined to make you

successful in transaction proc- *

essing. And we're totally con-

vinced our new business

systems can help. ‘
For starters, these new sys-

tems from our Interdata Division

have IBM-like architecture and
COBOL. So your programmers
and operators can go to work
right away. With minimal train-
ing. And you go on-line sooner.

Then, to keep you on-line
longer, we use only proven off-
the-shelf hardware and soft-
ware. Which means no long
waits for delivery, fewer start-up
problems and less trouble in
the long run.

And, because we realize a
business system is only as good
as its software, we designed
an incredibly good transaction
processing software monitor.
You can have as many as 32
users on the system at once.
Background/foreground proc-
essing, file management and
extensive utilities are also avail-
able. So you can access and
rearrange data the way you do
on your mainframe.

June, 1978.

But, here’s the best part, the
best way to increase your
chances for success, and the
best reason to buy an Interdata
business system.

We won’t stop until you’re
successful.

That's right. We'll do every-
thing humanly possible to make
sure you succeed.

-We'll be with you when you
configure your system. While
it's being built. When it's deliv-
ered and installed. When it's up
and running. And, for years
thereafter.

- When you buy an Interdata
business system from us, we

lestit at our plant. And at yours.

So you get exactly what you
order.

Then, we train your people to
run their new system. And, for
the first full year, we're there
whenever you need us. Days.
Nights. Weekends. Whatever it
takes to make your projeot a
success.

Think about that when you re
evaluating transaction process-

- ing systems. Then, call Perkin-

Elmer. And pay less for success.

For more information, write
Interdata Division, 2 Crescent
Place, Oceanport, New Jersey
07757 or telephone toll-free
(800) 631-2154.

in transaction processing.”

Here is my business card. Send me your free brochure “How to succeed

PERKIN-ELMER

Data Systems

CIRCLE 87 ON READER CARD
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We can helpyouout
withtheins-and-outs

of in-house times

With an in-house timesharing system,
you can give the other departments in
your company what they're insistin,
on: faster response, broader capabilities,
better service.

And with an in-house timesharing
system you can satisfy management's
insistence on holding down dp costs.
Because an in-house timesharinl%
system can actually pay for itselt, by
cutting current costs.

Especially if the system you install
is the one built for timesharing instal-
lations: the BTI 4000 System.

It’s made by us: Basic Timesharing
" Inc. We have a decade of experience in
manufacturing timeshared systems.
Experience enabling us to build a com-
puter right for in-house timesharing,

The BTI 4000 is a true multi-user,
interactive system. It can support up
to 32 users concurrently, performin
any mix of independent or related tasks.

It provides you with a powerful,
yet easy-to-use programming language:
BASIC-X, a greatly extended version of
the familiar BASIC. Its added language
and file handling features, plus editing
and debugging aids, are a real aid in
developing efficient programs, easily.

With a BTI 4000 you can put
real computer fower in your people’s
hands, keep full control in yours.

And because of the BTI 4000’s
unique hierarchal control features, you
can actually segment off sections 02’
the system, and dedicate them to
specific departmental needs.

The BTI 4000 gives you the flexi-
bility you need in systems configura-
tion, too. User capacity can be ex-
panded from 8 to 32 ports, in 8-port
increments. Disk storage is available
from 10 to 400 Mbytes, in 10 and/or 49
Mbyte increments. Plus add-ons like
industry-compatible magnetic tape and

o

The BTT4000.

Basic Timesharing Inc., 870 W. Maude Ave., Sunnyvale, CA 94086. Sales Offices: East: Cherry Hill, NJ (609) 662-1122; Midwest: Minneapolis,

300 to 900 1pm printers.

And a BTI 4000 gives you the total
system availability you want, because
all software housekeeping can be done
with users still on-line. The BTI 4000
can also do off-hours job-stream pro-
cessing for you. And it does all this
without a full-time operator.

An 8-port system with 10 Mbytes
of disk storage and magnetic tape cart-
ridge drive costs only $35,950. Used
during typical office hours, the op-
erating costs for a BTI 4000, including
maintenance, are about $1 per terminal
hour—even if you use it more.

And we support your system with
an all-hours, every-day-of-the-year,

- on-line diagnostic service, so you can

count on more use.

The BTI 4000. It’s the in-house
timesharing system that’ll really help
you out. ‘

Get the complete details today.

MN (612} 854-1122, Chicago, IL (312) 298-1177; South: Dallas, TX (214} 630-2431; West: Sunnyvale, CA (408) 733-1122, Anaheim, CA (714) 533-7161
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IBM'S NEXT PROCESSOR: A 30307 :
IBM reportedly has leaked information in Norway on the ‘next processor
in the 303X line -- the 3030. This follows closely the recent pre-
selling in Japan of its yet to come E Series. And of course the 3033
was leaked so much in Europe last year that IBM lawyers,persuaded
‘the company to announce it a few weeks ahead of schedule. The 3030,
though more specifically a 370/148 replacement, will be competitive
down to the 125 level, sources say. Possibly this model will be ‘
launched before yearend, perhaps even before E Series. E models are
~supposed to be 370/125 and 135 replacements that come with a stripped
edown, microcoded version of IBM's top—of the—line MVS operating :
system to keep costs down.

Announcements rumored for 1979: New 3031 and 3032 cpu s with faster
. ﬂlogic chips and microcoded high level language capabilities, and an
o aenhanced 3033 and new file processors for the 303X line.' e :

’ 'FEDS UNDER FIRE FOR POOR ADP MANAGEMENT . : o
Congressional computer czar Jack Brooks (D—Tex) and hlS cohorts on
‘the House Government Operations Committee are armed for another
round of hearings on the management and use of adp resources in the
federal government ~ The congre551onal probers will be zeroing in on
] the federal government agencies poor adp management practices in S
the second round of oversight hearings tentatively targeted for
| three to five days in June or July.A A prev1ous round was held 1n
| the summer of 1976. ’
~In late April the committee sent out a detailed questionnaire
,to agency dp people ‘who complained over having to mount such a big
data collection effort to comply with the committee's request for
j Jinformation. To which committee staffers reply that the agencies
. bwon't have much digging to do s1nce they won 't have the information
. 1,fanyway. o
' To get better management at the agency level the committee is , y
:expected to recommend 1egislation (probably in the form of an amend—~f '
| ment to the Brooks Act) setting up a high level adp management team
1'rf1n each agency e u e

,‘g,fCASH STARVED DATA 100 NOW SHOULD FLOURISH - ~' ;
- mEarlier this spring at a secret meeting in Washington, IBM's chairmanf””'
'} Frank Cary gave Sen. Edward Kennedy a list of dp companies which
| were flourishing Cary s point. to 1llustrate the viability of S
. jcompetition in the computer 1ndustry to the senator, who is chairman
';"ﬁof ‘the Senate Antitrust & Monopoly subcommittee Now, one of the
| firms Cary named'—— Data 100 -- has ‘agreed to an acquisition by i
| McDonnell Douglas Corp., Data 100 s reasons for accepting the’ take— ’f,,'
”over, company insiders say, resulted from a:lack of funding to
¢finance growth The Minneapolis—based terminal manufacturer’ s r&d
effort was_ reportedly being ' starved” because of insufficient
'capital and every time the firm went to the ‘banks for additional
_money it would be hit with higher interest rates.
: ' Now with McDonnell Douglas backing, Data 100 can further develop
,what products it does have on ‘the drawing board: for example,,a_'
modern batch terminal, which w1ll 1nclude a disc and is being put
'together in the U.K. S e

AMDAHL VS. IBM IN DENMARK ' 5
Although Amdahl Corp. has been making inroads on IBM's monopoly in
Denmark, it lost a crucial order at Denmark's biggest service bureau, -




| aveéby August 1978.

: \fSunnyvaleﬁandXIBM in Poughkeepsie. "We didn't see how theyicould

i second AmdahlfSO days after the flrst was 1nstalled in Aprll

_lKommunadata, 1n ‘an example of the length IBM is prepared to go to
stop competltlon. Danish sources say the glant has ‘broken sequentialw
delivery on its European orders to push a 3033 computer into 5p

f;Kommunadata 's Copenhagen installation five months before it was due

~ This follows an April 27 ultlmatum from the bureau' s president, : ,

Mogens Romer, that if IBM didn't bring the dellvery date forward from;

'*fFebruary 1979, the order would go ‘to Amdahl who sa1d it could deliverf

o Kommunadata, which has $50 mllllon to spend this year, already had - j

~ ordered a 3033 from IBM for delivery this September, but couldn't e

- wait until next spring for the second 3033 because, as. Romer says,
 needed the capacity for our yearly rums." Romer says: he gave IBM a
 one-week deadline after he returned from an April visit to Amdahl 1n

Wew”

- deliver but they came up with the machine 15 minutes befor
fkdeadline explred '

- I/S Datacentralen, Denmark's other blg bureau, turned d m . IBM s
- 303Xs and gave“Amdahl its first Danish order in January th
Datacentrkle continued to break into IBM's domlnance by

- a Danish savings bank: consortlum got in on the act w1th an orde =y

e > in Denmark says at least three more contracts are in
~ the plpes ‘before yearend. Apart from CDC ‘machines at some Danis ’
universities and one big department store, IBM is thought to account
~ for 90% of t efDanish market. ‘ ~
© An IBM spokesman in the U. K. ‘said the company ‘hadn't broken its
f{sequential delivery pollcy.c He sald the extra machine came about a:
g}a result of productlon 1ncreases“at its Havant plant in the U K.“

prS NCSS HAVING SECOND THOUGHTS ABOUT TWO PI° e :

~ National CSS, which has been touting the wonders of the“IBM compatlbl
j'370/138 class mach1ne 1t‘ ‘acqulrlng from Two. Pi as a means of enter-
“he > now reported close to signing with an
The candidate' Natlonal Semlconductor,

‘ Also din

to share data bases JBut now we hear that S
help may finally be o the way in the form of backend'data base'“‘*“
management system being developed by the Cull nane Corp, ,

(Contlnued on page 252)
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Is the best
piece of

ARK |

I've ever
used!”

—Al

Baker, Manager, Data Base Coordination and

Administration Department, University of Georgia,
Athens, Georgia

informatics inc ! Software Products

June, 1978

-l

World’s Leading Independent Supplier of Software Products

Member SIA 6; Software industry Association
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“When we first looked at MARK |V, we weren’t even
interested in acquiring software — we were just doing an
evaluation of data base management systems. MARK IV
sounded so good that we had to take a closer look. Because
of the capability and productivity improvements it offered,
we decided to go with it immediately.

“We've had such tremendous success with the system
that we have made it the standard programming language —
the only Cobol work we do now is maintenance of
existing systems.

“We're extremely happy with the way MARK |V works with
our data base. We installed IMS with DL/1, and that afternoon
we were processing off the data base with MARK IV.

“An important part of our success has been in getting
MARK IV out to our users. For example, the Director of Budget
uses the MARK IV On-Line Query Language for evaluations
and projections. Our Registrar people do the same with the
MARK IV batch facility. When the user can get his own
report out quickly, it creates immense satisfaction and
reduced costs for all of us.

“As far as the productivity of my own programmers, I've
found that what takes a week-plus in Cobol takes only a day
with MARK IV. We're going to use MARK |V to do all
the batch work.

“When people ask me what | think of MARK IV. | tell
them they can’t afford not to look at it. | am a firm believer in
the results and benefits of MARK V. It’s one of the best
pieces of software I've ever used.”

Get the facts about MARK IV. MARK IV is the most versatile
and widely used software product in the world for application
implementation, data management and information process-
® ~ing. Six powerful models (prices start at

$12,000) are in daily use on IBM 360/370,
Univac 70/90, Siemens 4004, Amdah! 470
and Itel Advanced System computers at over
1,300 installations in 44 countries. Programs
in MARK IV require only about one-tenth the
statements of Cobol, and users report 60

to 90% cost and time reductions on most
MARK IV applications.

software

Informatics Inc., Software Products, Dept. D 378
21050 Vanowen St., Canoga Park, Calif. 91304

Name
Title
Dept.

Computer

Firm
Address
City

State/Province

Phone

O S

|
|
]
|
I
|
|
I
I
|
]
]
I
I
I
I
|
|
I
I
I
L

Views expressed are those of Mr. Baker and not
necessarily those of the University.
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How would you like a
super-smart system wit
1ts own microcomputer

and

Meet George’s

friend

The newest member of George’s
family is pretty remarkable. In effect,

“the Model-Twenty is a small computer

for dedicated applications or markets.
It has impressive characteristics and
it can do what a minicomputer can
do. Even more importantly, it does it
at a lower price.

Technically, the Model-Twenty
system consists of an intelligent video
display terminal with a floppy disk
for storage, and its own micro-

processor and operating system. It has

a BASIC compiler that is 20 times
faster than the typical BASIC inter-
preter. The microprocessor has a 16K
RAM memory, and you can add

memory expansion modules to expand

it to a maximum of 64K.

Input is stored on dual density high
* capacity floppy disk units with twice
as many data bits as usual (630,784
bytes). Several optional printers can
be added, and a larger 1920 character
VDT can be added if the standard
960 character terminal isn’t large
enough. The Model-Twenty is excep-
tionally flexible; it can have a little
memory or a lot, comes as a desk or
tabletop unit, and can have one VDT
or many. And it has a mind of its
own. Its system executive is a multi-
tasking real-time program called MR
EXEC, and it provides operator com-
munications, basic file management,
task scheduling, and data input/output.

What can the Model-Twenty do?
Not everything, but a lot. One com-
pany is using several hundred units in

20

the
Model-Twen

pharmacies, checking prescriptions,
printing prescription labels, watching
for drug allergies, and doing many
other jobs. Another is planning to use
several hundred units in an inventory
control system covering many geo-
graphical locations. And the system
has been configured as a reservation
system for a chain of motels.

The key to your profitable use of
the Model-Twenty is (1) the need for
a dedicated application with an on-
line data base, and (2) the desire for
a lowpriced unit. If that sounds like -
a situation you're considering, find
out how the Model-Twenty can help.
We'll work with you or we'll do the
whole turn-key operation, whichever

CIRCLE 15 ON READER CARD

data storage?

you prefer. We're
selling the Model-
Twenty in minimum §
quantities of 100 units, and if you'd
like more information call the
National Accounts Manager,
C.S.D. International Corporation,
513/494-5225. :

We’re ready to go to work for you.

CSD International
Corporation

Mason Road and Route #48,
Lebanon, OH 45036

DATAMATION



Telenet is the data

communications network
you can call your own.

If an important part of your business depends
on sending data from one place to another,
you should know about Telenet.

Our business is supplying end-to-end
communications for your computers and
terminals . . . through public and private

‘network systems.

Our common carrier network is already
in place and ready for you to use without any
capital investment in hardware or software.
With Telenet you can cover the entire country
(and a growing number of overseas locations,
too). The network is only a local phone call
away in over 150 North American cities. And
if you have a large number of terminals in
any one city, our new Private Packet Ex-
change Service makes using Telenet as
economical as your own private concentrator
and substantially more reliable.

Telenet is compatible with

your present data equipment
No need to set up separate networks to deal
with each computer application. Telenet’s
public network is compatible with virtually
all computers and terminals used for time
sharing, data base inquiry, message proc-
essing and other interactive applications.
Private systems, based on Telenet’s own
state-of-the-art microprocessors, can be
tailored to handle higher speed applications
as well, with no change to your present
software or hardware.

A network that
keeps up with tomorrow

Networks have a way of becoming obsolete.
Your needs change. Technology changes.
Telenet’s intelligent network systems are
designed to grow right along with you.

Telenet was the first common carrier in
the world to use advanced packet switching
technology. With more than a decade of
networking experience, we've advanced to
our third generation network technology,
designed to make both our public and private
systems even more reliable and cost effective.

d Furnival.

Telenet’s Vice President of Operations, R

We've led the way in creating standard
protocols, such as X.25, which are now in
use by packet networks throughout the
world. Bur continuing emphasis on develop-
ment guarantees that your Telenet-based
data communications network is as up to
date tomorrow as it is today.

Telenet is the solution
you’ve been looking for
If your business relies on high-performance
communications between computers and
terminals in a number of remote locations,
you should know more about Telenet.

Send for a free descriptive booklet
today. It will convince you that Telenet
really has the data communlcatlons network
you can call your own.

Telenet

1050 17th St. N.W.
Washington, D.C. 20036
® 202/ 637 7900

REGIONAL SALES OFFICES
Arlington, Virginia (703) 243-7510 » Waltham, Massachusetts (617) 890-0202 ¢ Cherry Hill, New Jersey (609) 424-9550 « Chicago, Illinois
(312) 782-6119 ¢ Houston, Texas (713)871-1243 » Los Angeles, California (213)477- 2048 « Menlo Park,California (415) 854-5845
Newport Beach, California (714) 979-6064 » New York, New York (212) 594- 6644

June, 1978
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DS cinnounces o 4
ell-com

UDS has leapfrogged current LSI technology with e Cost/effectiveness. Microprocessor power and

nanosecond microprocessor performance! All com- innovative design make the UDS 208 your best
ponents are industry standards — no custom or buy for data communications at 4800 bps.
single-source parts are used. For further details, contact us at Universal Data

© Bell compatibility. Available in 208A (four-wire) Systems, 4900 Bradford Dr., Huntsville, AL 35805.
and 208B (two-wire) configurations, one-third Phone 205/837-8100; TWX 810-726-2100.
Bell’s size.

o Reliability. A drastic reduction in total number of
components results in a longer MTBE

o Multi-channel opportunity. A 7" x 19" rack- H : i
mountable enclosure accommodates up to eight Eﬂgﬁ @ gn % % Eﬁﬂlﬁ'ﬂﬂi %%%ﬂ'ﬂ@ﬁﬁﬂ %
single-channel cards. Confidence in Communications

Created by Hall & McKenzie, Inc., Winter Park, Florida CIRCLE 9 ON READER CARD



UDS has the ideal instrument for verifying data integrity
in your communications system. It's the new COMTEST
microprocessor-based network analyzer. It weighs only
24 pounds, it fits under an airplane seat, and it can
give you complete confidence in your data communi-
cations network.

The COMTEST analyzer normolly stores both EBCDIC
and ASCII disciplines in its infegral PROM modules. SDLC

is available as an option. A keyboard input allows easy

modification of these standard disciplines fo accommo-
date your specific system checkout needs. In addition
to half- or full-duplex network monitoring it can serve
as an emulator for your CPU or for various terminal
devices. It also has loop testing capability for verifying
modem and line performance. BunT-m self-test capabil-
ity is also included.

COMTEST is designed for the ultimate in user conven-
ience. Twelve basic commands permit you to verify the
performance of your entire datacomm system. The data
dialog is displayed, either in hex pairs or clear English
test, on a 16-line, 512-character CRT. For complete con-
fidence in your datacomm system, arrange a COMTEST
demonstration. Contact Universal Data Systems.

COMTEST
MEANS
CONFIDENCE

Inyour datacomm system

June, 1978 CIRCLE 74 ON READER CARD

4900 Bradford Drive, Huntsville,
Alabama 35805 ¢ 205/837-8100
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Ieleprmters

handling flexibility.

or hardware control and have up to 7K of buffering for mcreased host

popular 30 cps printing terminals.

k; service organization of any printer company. For complete information
~ write or call Centronics Data Co puter Corp 5 Hudson, NH 03051,
Tel. (603) 883-0111.

CENTROMICS 761

24 CIRCLE 5 ON READER CARD

Doesincreased forms

’ Even though Centromcs tele-
e printers now offer frontfeedin
addmon to top or bottom tractor feed, pin
feed platen and pinch roll they have much more than outstandmg forms

Centronics teleprinters can accept data up to 9600 bps under software

efficiency, faster system response and lower line costs. There’s “smart”
bi-directional prmtmg at 10 cpi for 132 columns or 12 cpi for 158 columns.
Bilingual printing selected from 64 character sets. The finest dot matrix
APL character set available today. Microprocessor control. Simplified
modular design for superior reliability and ease of maintenance. And KS R
and RO models in desk-top or stand-mounted umts All at the pr ce 'f m o

And as with all Centronics matrix prmters, lme prmters and non-impac
: m1croprmters, the 761 telepnnters are backed by the largest worldwide

/
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letters

IBM on India

I am deeply concerned about the use of
such words as “dumping ground” and
“near-colonial  exploitation”  (even
though attributed to unnamed
“Indians”) in your April article about
1BM in India. Such characterizations are
in conflict with the facts.

Rather than withholding advanced
technology from India, 1BM submitted
numerous proposals to the Indian gov-
ernment in an effort to provide India
with our latest computer systems. We
consistently offered to import current
systems to respond to customer re-
quirements and government-sponsored
tenders; however, the government
allowed the import of such systems in
only a very limited number of cases. In
addition, in 1968, 1BM proposed.to the
Indian government that our manufac-
turing capability in India be used for
System/360 equipment; and subse-
quently we made a similar proposal
regarding System/370. The Indian gov-
ernment never responded to these
proposals.

The main issue in India was the For-
eign Exchange Regulation Act (FERA).
1BM submited a detailed proposal in re-
sponse to FERA and, for a time, we
thought we had reached an accommo-
dation with the Indian government. The
government, however, ultimately
insisted that 1BM give up 60% owner-
ship of its business in India. .

Without the full ability to manage
1BM India as an integral part of a high-
technology company that must share re-
sources and know-how across national
borders, we could not conduct an effec-
tive business. Consequently, 1BM was
forced to change its operations there
and, subject to Indian government
approval, will limit its future presence
to a liaison office.

RALPH A. PFEIFFER, JR.

Chairman
IBM World Trade
Americas/ Far East Corp.

North Tarrytown, New York.

The author, Mr. McLellan, replies:
Nothing in Mr. Pfeiffer's letter adds any-
thing to the article’s explanation of IBM’s
position, and he does not, unfortunately,
choose to respond or comment on the
statements and accusations | attributed
to Indian businessmen and government
officials.

Third world computing

We certainly appreciate seeing the re-
sults of some on-the-spot reporting in
the April News in Perspective piece
“Why 1BM Must Withdraw from India

June, 1978

in June” (p. 181). While we don’t wish
to defend iBM's business practices in
India, we suspect that the current pres-
sure being placed on 1BM in emerging
countries may result in considerably less
than the desired results.

Success in information processing is
directly dependent upon the access to
the dp technology infrastructure which
has evolved in the industrialized coun-
tries and is largely missing in the emerg-
ing ones. Frequently it is incorrectly
assumed that the computer manufac-
turer is the source of this broad sup-
port base; manufacturers certainly con-
tribute to this misconception through
simplistic and unenlightened inter-
national marketing techniques. Unless
this support is separately provided for,
computers in emerging countries are
destined for inefficient and ineffective
use, regardless of 1BM’s business
practices.

Our experience during the past four
years we have been involved in migrat-
ing dp systems to the Third World has
shown that implementors of dp systems
in the emerging countries would be well-
advised to retain the services of tech-
nical assistance contractors to compen-
sate for the lack of a dp technology
infrastructure. We are concerned that
this critical void is being overshadowed
by the current attack by emerging coun-
tries on the business practices of 1BM.

W.D. HOWARD

President

oMcCI

Westlake Village, California

Comparing significances
I assume that the next question Mr.
Blaylock (author of “Comparing Lan-
guage Performance,” April, p. 119) will
attempt to answer is “How many angels
can dance. . . 7

Hardware costs have astronomically

decreased since the early days of com- -

puting and every indication is that this
trend will continue. On the other hand,
people costs have increased dra-
matically, with an unmatched produc-
tivity increase. Thus the significant
questions when comparing program-
ming languages deal with speed and
ease of program and system imple-
mentation and maintenance, not the
number of cpu seconds saved over the
life of a program.

ALAN. J. NOIA

Allegheny Power Service Corp.
New York, New York

Mr. Blaylock replies: | agree that Mr.
Noia’s questions are significant; as | said
in the conclusion of my article, “De-
tailed analysis of results should be
expanded to include compile times,
memory requirements, number of lines
of source code, and time required for
coding and debugging.” The work done
in my experiment with reference to exe-
cution time is also significant, however,

in that it allows comparison between
characteristics of a language itself and
the use of a compiler.

Disbeliever .
I was greatly disappointed in the article
“Comparing Programming Language
Performance.” It turned out to be an
indication that compilers written for the
Univac 1108 suffer from a serious lack
of quality control. It is beyond reason
that a given coBoL compiler can take
three times as long as a second COBOL
compiler to execute “Functions by Frac-
tions” and also be twice as fast as the
second compiler in executing the
“Simple Grammar Analyzer.”
CHRIS CODDINGTON
Rowland Heights, California

The author replies: | wasn’'t shocked at
the disparity between compilers—but
then nothing about compilers. would
shock me anymore! Univac 1108 com-
pilers may suffer from lack of quality
control, but only in that no compiler is
free from bugs; in the research on which
my experiment was based, the “Tower of
Hanoi,” performed on an IBM 360, turned
up results, particularly with the ALGOL
compiler, that were just as dispersed.

Pro and con the tremulous trio
Captain Cobol (April, p. 148) is very
good. That format would even work for
fiction.
GENE USDIN
Southwestern Computing Service, Inc.
Tulsa, Oklahoma

“The Case of the Insidious Doctor
Grouch” was in poor taste and cer-
tainly not of the quality I have learned
to expect from DATAMATION.

In your April 1977 issue, you posted a
modest reward for the return of Laton
McCartney. If he disappears again this
year, 1 suggest you keep the money.
Seriously, we hope you will give serious
thought to the type of image you want
to have in this industry and not publish
such trivia in the future.

W. L. IRONS

Director, Planning & Support
The Williams Companies
Tulsa, Oklahoma

Super satire! Of course I refer to the
newest happening in the computer busi-
ness—our own comic book in the April
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letters

issue. :

It’s neat to meet our old friends in
their slightly changed guises; Herb G.
never looked more villainous, Adm.
Grace never looked more nautical,
Frank C. certainly looked proper in his
white shirt, Jimmy C. looked as friendly
as ever, Bert L. displayed his quiet
direction of things, and Z.Z. seemed
interested in what was going on around
him. Let’s have more. There must be
other computerized dragons our tremu-
lous trio can tilt at!

LARRY G. LESLIE
Corporate Time-Sharing
Administrator

The Upjohn Company
Kalamazoo, Michigan

I enjoy DATAMATION both for its tech-
nical content and for its awareness of
the relationships between people and
computers.

My usual joy was jarred by the juven-
ile adventures of Captain Cobol. I was
chuckling as I scanned it until I saw
Anita Bryant grouped together with
Communists and Darth Vader. In my
judgment. she is a heroine of extra-
ordinary stature. I am disappointed that

your cartoonist had the poor judgment .
to misuse her name in that manner.

JOHN K. MICKELSEN

General Electric Company

Heavy Military Electronics Dept.

Syracuse, New York

Please have “The Insidious Dr. Grouch”
contact me immediately!

SARA A. COOPERRIDER

Director of Data Processing

The Unification (Rev. Moon’s) Church

New York, New York

McCartney, Harrison, “Big Mac™:

GENIUS! Your publication now has

“redeeming social content.” If this is a

“one-shot” I'll abend—Ilet’s see more ud-

ventures with Captain Cobol, Micro-

Maiden (what peripherals!!) and Tech
Weeny.

KERRIGAN CUSHING GRAY

Professional Staff

Informatics, Inc.

Portland, Oregon

More on paperwork

I read with interest Mr. Knox’s letter
captioned “9,453,600 Papers to Shuffle”
in your September 1977 issue.

I also read the responses in the
November and December issues, and 1
noted that both responses bypassed
setting the facts straight regarding the

Digital
| cassettes.

~ ANSI, Sycer Datapo nt,
- Burroughs, DEC, others.
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Dealer mqumes invited.

KYBE CORPORATION

132 Calvary Street, Waltham, Mass. 02154 ”
~Tel.(617) 899-0012; Telex 94-0179
Offices & representatives worldwide -

. Kybe's CTC- 300 .
-~ cassette tape cleaner—
part of a complete .- |

] family of products for | .
7 maintaining cassettes, |
- magnetic heads and
_ transports: -

rated speed specifications of the 1BM
3800.

The 1BM 3800 processes paper at a
rate of 31.8 inches per second, not at a
rate of 31 feet per second. This in turn
leads to calculated rates of 160 feet per
minute and 9,600 feet” per hour, as
opposed to Mr. Knox’s stated rates of
1,860 feet per second and 111,600 feet
per hour respectively,

However, I noted that the balance of
Mr. Knox’s calculations are quite accu-
rate since he used a rate of 13,130 forms
per hour, which reduced to a paper pro-
cessing rate of 31 inches per second for
the 1BM 3800 (the exact rate would be
13,552 forms per hour).

Notwithstanding Mr. Knox’s calcula-
tion, 1 would like to substitute his con-
clusion with my own: “Paperwork
expands according to user require-
ments, not according to the means
available for its production.”

F.H. HAWKINS

Computer Development Specialist
British Columbia Hydro and
Power Authority

Vanccuver, British Columbia

Readers of fine print
In the illustration on page 214 of the
March issue the child doing his home-
work has made a mistake—the Battle of
Hastings took place in 1066, not 1060 as
the drawing shows.
Congratulations to the artist if his pur-
pose was to catch the reader’s eye.
DOROTHY BOTNICK
Public Relations Writer
University Computing Company
Dallas, Texas

While complimenting you on the

accuracy of your arithmetic I have to

tell you that the Battle of Hastings actu-
ally occurred in 1066!

M.D. WRIN

. Director

Standardgraph Sales Co. Ltd.

Chislehurst, England

Correction

In the March issue Vydec, Inc. is listed
on p. 114 in the Communicating Word
Processors, Vendor Index as having the
address 130 Algonquin  Parkway,
Whippany, ~NJ 07981. The correct
address, which became effective May
1976, is: 9 Vreeland Road, Florham

Park, Ny 07932.
CAROLE MASONBERG
Advertising Dept.
Vydec, Inc.
Florham Park, New Jersey

Old computers never die . . .

Your mention of old Burroughs B5500s
in the March issue (p. 232) prompts me
to write about the ucsc home for old
B5500s. We have two of them. The first

(Continued on page 31)
DATAMATION



Advertisement

DMS Tees Up Online System

Karsten Manufacturing makes pro-
fessional quality golf clubs, highly
custom-configured to the physique.and
style of each golfer. Such individualized
service has made online order entry the
company’s most complicated computer
application. A clerk enters extensive and
detailed orders by touching a light pen
to the screen of an IBM 3277 Display
Station, using one or more of 20 different
display formats.

Yet the order entry system was writ-
ten and installed in the company’s
System/370 in six weeks. William
Gingerich, data processing manager for
the Phoenix-based manufacturer of golf
balls and clubs, attributes this to the use
of Display Management System (DMS).

An IBM program product, DMS con-
verts information from a fill-in-the-
blanks form directly into executable
programs. It generates and displays
user-defined screen formats, processes
terminal transactions, and accesses an
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Fast for Karsten

existing data base or one newly defined
under DMS. Screen formats can be re-
vised and new ones added quickly and
easily, without reprogramming.

“DMS gets ascreen up in afew days,”
says application programmer Catherine
Boyd, “I specify a format by making en-
tries on a preprinted form. As soon as
this is keyed into DMS, the screen is
available at the 3277. It’s equally simple

to program the flow from one screen to

the next within a transaction—from order
entry to credit check, for example.”

“We make heavy use of the ‘browse’
functions in DMS,” adds Gingerich.
“Order clerks identify a customer ac-
count by entering a partial name, a zip
code, or the name of the pro shop
through which the clubs were ordered.

“Applications involving data-base
inquiry are particularly easy to write
with DMS,” he continues. “Inless thana
day we wrote a program that makes in-
quiries against our payroll file.”

The company was launched by
Karsten Solheim, an engineer, after he
developed the “Ping” putter, a golf club
famous for its accuracy. Not much more
than a decade old today, Karsten Man-
ufacturing acquired its first System/370,
a Model 125, in October 1974 andits
present Model 138 in May 1977.

“Inventory management is a chal-
lenge in this business,” notes Louis Sol-
heim, Karsten’s son and vice president of
the company. “There are many variables
in a wood club: swing weight, face orien-
tation, shaft style, model and type, for
example. Since it takes two months to
process a wood through manufacturing,
we need close control to have the re-
quired heads available.”

“The inventory control system,” adds
Gingerich, “was written by one person
in three or four weeks. DMS makes im-
plementing an.online system, using mul-
tiple screen displays, at least as easy as
writing a simple batch application.”
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When computer-aided de

sign of the integrated circuit chip is complete, a computer-driven plotter

draws a three-color layout of the circuit in large scale.

Computer Designs and Fabricates Computer Circuits

Today’s high-speed, high-capacity
computer systems depend on advanced
electronic devices using Large Scale In-
tegration technology. This micro-
miniaturized circuitry puts thousands of
memory or logic circuits into a space a
quarter-inch square or less, making pos-
sible speeds of billionths of a second.

At IBM’s General Technology Divi-
sion facility in Burlington, Vermont, the
computer itself is instrumental in the de-
sign and production of these advanced
semiconductor devices. Engineers there
are using a System/370 Model 168 and
IBM 2250 Graphic Display Terminals to
design and produce the high-precision
photo-masks that are critical to the fabri-
cation of integrated circuit “chips.” Intri-
cate patterns are successively overlaid
using a lithographic process to build a

finished chip containing thousands of in-
dividual memory cells.

To create a tentative design for a
mask, an engineer draws lines with a
light pen directly on the face of a graphic
display terminal connected to the Model
168. The system automatically resolves
the sketch into a precise pattern of
straight lines and geometric shapes.

“It's easy to move elements around
on the screen, trying alternative layouts
until we find the optimum use of the
space available on a chip,” says Paul
Serednicky, manager of computer-aided
graphics. “We can rapidly try so many
alternatives that we are finding much
more efficient layouts than we ever
could manually on a drafting board.

“Since the finished device usually
consists of one memory cell pattern re-

peated many times,” Serednicky adds,
“the engineer can develop it once in de-
tail. The system then replicates it the
required thousands of times, automati-
cally rotating it, generating mirror im-
ages and adding interconnections.

“Perhaps most significant, though, is
that the computer generates a tape that
guides automatic production of the mask
itself in the final size. Previously, we had
to draft the design by hand, and then use
it as a guide in the preparation — also
manual — of an oversized mask.

“Any change forced us to start over
again from the beginning and repeat the
manual process. Now we can go back at
any time and make a change or im-
provement in the mask design. We can
accommodate an engineering change in
minutes instead of weeks.”

Preserving the Heritage of the Palmetto State

In a program to preserve its irre-
placeable natural resources, the state of
South Carolina has collected data on
more than 400 sites, ranging from the
breeding grounds of the rare loggerhead
sea turtle to stands of timber more than
400 years old.

“In South Carolina, we are very
proud of the beauty and heritage of our
state,” says Dr. Wayne Beam of the Wild-
life and Marine Resources Department,
“and we want to preserve it for future
generations. Now we can make recom-
mendations on land use permitting de-
velopment compatible with conserva-
tion of natural resources.

“The value of the program is in rapid

Marine Biologist Chick Gaddy
on Caper's Island, east of Charleston,
South Carolina.

DATAMATION
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DL/1 Runs ‘A Dozen Systems in One’ for Portland

“Our OCP service has built Portland
into one of the hrgest shipping ports on
the Pacific Coast.”

Gabriel Vallicelli, director of finance
and administration for the Port of Port-
land, Oregon, explains that Import
Cargo Distribution/OCP (Overland
Common Point) refers to the common
point of entry of freight en route to
widely separated inland destinations.

“For shippers using the service, we
act as their inventory managers and
physical distributors in the U.S. We

break down their container loads, ware-'
house their goods and ship to their des--

tinations over much of the U.S.A.

“Many of our biggest shippers could
use other Western ports at the same
freight rates, but our OCP service saves
them money by relieving them of those
chores here.”

The port agency has placed control of
inventory and physical distribution for
OCP operations on its computer, using
Data Language/1-Entry (DL/1-Entry), a
data base management system for smaller
IBM System/370 installations.

“The huge variety of products we
handle presents us with difficult system
design and implementation problems.

" One shipper identifies merchandise by
serial number; another follows a ‘first-in
first-out’ policy and specifies goods by
volume or weight. The structure of each
inventory record and bill of lading is dif-
ferent, and some of them change fre-
quently. Its like running a dozen dif-
ferent inventory control systems in one.”

The system was designed so that per-
sonnel can query the data base in the
System/370 Model 125 from a terminal

These huge cranes are specially designed to unload containerized freight. Pacific Ocean
~ vessels sail 90 miles up the Columbia River to Portland, Oregon, to use the ultramodern
facilities operated by the city’s shipping authority: the Port of Portland.

to answer a customer’s questions about a
shipment. It can identify the truck carry-
ing it and tell him where that truck is.
The system is currently being expanded
to identify the location of items in the
warehouse.

DL/1-Entry allows for handling
variable-length records and such wrin-
kles as breaking up a shipment and

pinpointing of needed information,”
Beam continues. “We generate
hundreds of thousands of characters of
new data each month in our field survey
work. There is no way to handle a
state-wide assessment like this and have
it do anything but sit in the files unless it
is automated.”

Areas surveyed contain rare or
endangered species of plants or wildlife,
unique and outstanding natural features,
historical sites and buildings. Complete
information for each location is entered

‘into an IBM System/370 at the
University of South Carolina. The goal is
to provide the data that planners need to
assess the impact of future development.

Accumulated details on animals of
special ecological significance include all
their feeding and habitat requirements,
their geographical distribution, the
environmental limits they tolerate and
their breeding and nursery areas.
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The program is called Heritage Trust
and was developed in collaboration with
The Nature Conservancy, a privately
funded organization based in Arlington,
Virginia, which is working with other
states on similar programs.

Beam adds: “By doing keyword
searches we can quickly compile a list of
all locations where the gopher tortoise
has been sighted, or other such extracts.
And using the computer we can do
analytical work—correlating such factors
as size and fecundity, to help improve
commercial fish harvests.

“We recognize that we are a growing
and developing state and must make the
most effective use,of our land from an
economic as well as an ecological stand-
point. The computer will give us the
capability to compare sites, assess their
relative importance and decide which
areas contain unique values that should
be preserved.”

“drop-shipping” or delivering directly to
customer’s customers.

Without Yeprogramming, by using
simple data-base entries, handling of any
customer’s mventmy can be changed to
add or remove data segments from his
record structure.

“Since OCP is a marketing tool, spe-
cial service to the customer is vital,” Val-
licelli notes. “We've attracted business
that used to reach the East by the
Panama Canal. In fact, we have so much
OCP business that we have built a $14
million warehouse just to handle it.

“Yet, even without counting all the
additional containers it has attracted to
Portland, OCP is earning money for us
now as a separate profit center.”

DP Dialogue is designed to provide you
with useful information about data proc-
essing applications, concepts and tech-
niques. For more information about IBM
products or services, contact your local
IBM branch office, or write Editor, DP
Dialogue, IBM Data Processing Division,
White Plains, N.Y. 10604.

Data Processing Division
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Announcing Control Data’s Multifunction Terminal,
new for stand-alone and distributed processing

There are dozens of terminal manufacturers. And hundreds
of models offered. But only a handful of companies offer
a powerful user-programmable intelligent terminal that
can operate both as a stand- alone processor and as

a remote station for your IBM 360/370.

We call it a Multifunction Terminal because it
can do so many things. Forms generation and entry.
Accounts receivable or payable. Data entry.
Inventory control. Inquiries. In a stand-alone mode
or as a remote station.

We designed it to be easy to use. Our interactive
forms language “coaches” non-technical per-
sonnel. And your more technically-inclined
employees will appreciate the features of our
- advanced and business-oriented BASIC.

Larry Eaton
General Sales Manager
Miniperipherals/ Terminals Division

Extensive diagnostic programs are built into
the terminal. Most are entirely automatic—a
ROM-resident diagnostic executes on power-
up and system-reset to check processor,
memory and path to the flexible disk. Other
built-in diagnostics provide more compre-
hensive memory and communications tests.
The final diagnostic works with an online
test residing in the host processor.

Benefit from Control Data’s experience

More than 15 years in remote computing.
More than 13 years of experience in human-
engineering and manufacturing terminals.
And we design and make not only the dis-
play station, but also the floppy disk drives
and matrix printer.

More than 4,800 Control Data Customer
Engineers in our worldwide maintenance
organization support our products.

Control Data’s Education Company offers
training courses for all levels of your per-
g s sonnel. And our Professional Services Divi-

e e ; : sion offers consultation and programming
e e for your applications.

Even financing for your terminal purchase
is available through Control Data’s financial
subsidiary, Commercial Credit Company.

So look to Control Data to help you imple-
ment your distributed processing strategy.
For more information on our Multifunc-
" tion Terminal, call 612/482-4379.

@ 9 CONTROL DATA
CORPORATION
More than a computer company
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Technical Overview
of Control Data’s
Multifunction Terminal

Basic hardware comprises a key-
board display, one or two flexible
disk drives and a matrix printer.
- Software includes an operating
monitor, peripheral drivers, system
job functions, system utilities, file
manager, a forms language and
BASIC.

Keyboard display. 2000 characters
on 25 lines with 80 characters per
line. Each character is generated
from random-access refresh mem-
ory as a modified 7 x 9 dot matrix.
Detachable keyboard.

Flexible Disk Subsystem. Consists
of one or two drives that use stand-
ard single-side, double-density disks.
Capacity is 0.5 Mbyte formatted
storage per disk, 1.0 Mbyte total.

Matrix Printer. The optional printer
accepts single or multipart paper,
prints bidirectionally up to 132 char-
acters per line at 70 Ipm. Compressed
print option. '

Controller. A microprocessor-based -
controller in the display unit in-
cludes: ROM; up to 64 Kbytes of
RAM; communications controller;
peripheral controllers and keyboard
display controller.

Forms Language. An extensive, op-
erator-programmable forms lan-
guage. Operator “coaching” ap-
pears on the CRT screen.

BASIC Language. Business-orien-
ted, with features like: 14 digits pre-
cision; sequential, indexed and in-
dex-linked file I/0O; character
strings of up to 255 bytes; vari-
able identifiers of up to 6 characters.

Communications. The terminal
communicates with a host processor
using Binary Synchronous (BSC)
communication protocol. The sys-
tem provides for auto answer and
auto disconnect to allow the sys-
tem to be polled while unattended.
Speeds of 1200, 2000, 2400, 4800,
7200 and 9600 bits per second are
supported. Protocol-compatible
with the IBM 2770, 3770 or 3780.
EIA RS-232-C Interface.

@ 5 CONTROL DATA

CORPORATION
More than a computer company
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letters

(Continued from page 26)

was a gift from Burroughs, and the
second was donated by First National
Bank of San Jose. Both are under in-
house maintenance and are operated
self-service to give cheap computing to
those who don’t have the funds to use
contract-maintained and operator-ser-
viced equipment. We in fact intended to
use the second machine only for parts to
keep the first one going; but the first got
to be busy enough at times to make a
second machine useful. Aside from the
low-budget users, we find mainly two
kinds of work being done on the
machine: large or long-running FORTRAN
jobs, and large interactive ALGOL jobs.
Because of the multiprogramming capa-
bility a user can drop in a two-hour
FORTRAN job, see it through compila-
tion, and then come back later for the
execution results. Any other user mean-
while needing quick turnaround can
simply push down the priority of the
long job and get the response he needs.
This is logical enough; but we can’t
allow two-hour jobs to run very often
on our 256K 360/40 because it is unable

‘to multiprogram, so a two-hour job

means two-hour turnaround for every-
body. In practice, the sponsor of a two-
hour job would get at most one run per
day on the 360; while on the B5500 he
might get 3 or 4. (Also, he gets as many
runs as necessary to get through com-
pilation; while the 360 operators can’t
let a job start if it is estimated to take
two hours.) .
Because of virtual memory the B5500
can run larger jobs than the 360/40 can.
FORTRAN users say that the B5500 com-
piles about as fast as the 360 under
WATFIV, and executes about as fast as
the 360 under the IBM FORTRAN com-
piler. For some users the B5500 is sub-
stantially faster than the 360 because the
48-bit word of the former allows them
to dispense with double precision that
would be required on the 32-bit 360.
Although it’s a wonderful batch
machine, the B5500 is a crummy time-
sharing machine; this is not surprising
in that time-sharing wasn’t invented yet
when the machine was designed. Our
time-sharing use of the B5500 is very
peculiar; typically only one or two users
at a time running very large jobs. We
use. a couple of ppp-11 systems for the
more ordinary kind of time-sharing
jobs; but the B5500 can handle much
larger jobs than the ppp-11 can.
Reliability has been generally satis-
factory, although there are periods of
flaky operation that come and go with-
out the cause of trouble ever being lo-
cated. One of the machines did choose
to catch on fire the very day I left on a
three-week vacation. Obviously this

would be intolerable if the B5500 were
our only computer; but the kinds of
people who use it can work around even
a three-week outage. Now that we have
the second machine there is somewhat
less likelihood of a total outage for a
long period. The innate perversity of
inanimate objects is such, however, as
to cause simultaneous outages more
often than mere probability would
predict. -

Software maintenance these days is
pretty much the responsibility of the
machine owners. 1 don’t believe Bur-
roughs is working on it anymore, except
perhaps for what can be done on-site.
This situation is much like that with the
Bell Labs UNIX system; in both cases,
every site has its own collection of soft-
ware patches that fix bugs or add
features, and these get circulated
through the grapevine to all sites. We
have some software patches that ap-
parently originated at Monash Univ.,
Australia, and reached us after travel-
ing through Univ. of South Africa,

Natal Univ. in South Africa, Heriot-
Watt in Edinburgh, Brock in Canada,
and perhaps Drexel in Pennsylvania.
There don’t seem to be that many soft-
ware bugs that bother our users. I guess
by the time a software system gets as
old as this one is the bugs are either
worked out or are so deeply imbedded
as to be beyond hope.

Most users seem to feel that the
B5500 is so much fun it’s a pity that it is
so obsolete. We don’t have any specific
future plans for the machines, except to
keep them going as long as there are
still users for them. Even if we could
afford to buy a new big machine we
would need a way to accommodate the
low-budget users. We use the B5500s in
much the same way that BYU uses its
STRETCH (I hear you’re going to run a
story on that machine someday), and we
may well be someday the home of the
last B5500 in working order. Based on
the usage (highly variable) and- the cost
of maintenance and supplies (prac-
tically fixed) we figure that our users are
getting computing for $10-$15 per cpu
hour. JIM HAYNES

Felton, California
%
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Announcing a fabulous
Full language ANSI 77.

To have a non-stop FORTRAN, you
must have a non-stop system. And only
Tandem has it. A unique multiple
processor on-line system which en-
sures protection of the data base, and
that no transaction is lost or dupli-
cated, even if a processor, I/O channel,
disc controller or disc should fail. The
system keeps running, and so do your
FORTRAN programs, even if one of
those failures occurs.

Multiple Processor
FORTRAN.Fast.

Tandem FORTRAN runs on the
Tandem NonStop™ System, the only
multi-processor system designed from
scratch for NonStop, transaction-
oriented, data base applications. And
because Tandem FORTRAN runs
under our Guardian Multiple Proces-
sor Operating System, no custom soft-
ware is required. Our FORTRAN
utilizes all of our Guardian Operating
System features including NonStop
operation, re-entrant code, inter-
processor communications, virtual
memory, and ENSCRIBE data base
record management facilities for
keyed, relative and sequential access,
multi-key data paths, and concurrent
record access. Our benchmarks show
our FORTRAN to be exceptionally
fast, and fully capable of running in a
multi-language environment without
penalty.
Tandem NonStop FORTRAN
conforms to full language specifica-
tions of ANSI FORTRAN, X3.9-1977.
There’s no necessity to deal with sub-
set language specifications. Extended
features include RECORD Structures
for data base compatibility as well as
complete facilities for Interprocess
Communications. Firmware support
of both extended and standard Float-
ing Point is provided in addition to a
host of Extensions which capitalize
on Tandem Computers’ unique Non-
Stop operation. Six data types are
supported, including LOGICAL and
CHARACTER. Operators can be
-arithmetic, character, relational or
logical. And Specification Statements
include IMPLICIT, PARAMETER,
INTRINSIC and SAVE as well as all
the usual facilities in each of these
categories. Noteworthy among our
Control Statements is Block IE It’s
FORTRAN as never before.
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The Tandem NonStop System is composed of up to 16 multiple, inde-
pendent processors with dual communications paths between all system
modules. The result is not only continuous operation, but throughput
unmatched by any other system of comparable cost.

plague the user of any other
FORTRAN.

With STARTBACKUP and
CHECKPOINT. These functions allow
our FORTRAN to utilize the NonStop
capabilities of our Guardian Operating
System. STARTBACKUP is called
once at the beginning of a program to
establish the NonStop mode. There-
after, CHECKPOINT is used to pass
critical information to the backup
process. Checkpoints will auto-
matically occur upon any OPEN or
CLOSE after the backup has been
created. With STARTBACKUP and
CHECKPOINT, Tandem’s Nonstop
FORTRAN is freed fromthe down-
time, restart and revalidation which

constructs RECORD and END
RECORD are used to define record
structures in Tandem FORTRAN.
. And Data Definition Language may
also be used to transcribe a schéma

Data Base Record Management.
Extensions have been made to the
Tandem FORTRAN READ and

use of our ENSCRIBE Data Base
Record Management facilities. This

DATAMATION

Structures for Record Definition. The

into FORTRAN RECORD structures. -

WRITE statements to permit the full



firstin FORTRAN.
And it's Non-Stop!
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The unique interaction between Tandem NonStop Hardware and Soft-
ware makes the multiple processor system easy to use and easy to expand.
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makes it possible to access key-
sequenced, relative and entry-
sequenced files by primary or up to
255 alternate keys. Provisions have
been made to allow exact, approxi-
mate or generic positioning into an
ENSCRIBE file structure using
FORTRAN. Concurrent data base
access with other programs and lan-
guages is supported with LOCK
mechanisms at either the record or
file level.

Interprocess Communications. Tandem
FORTRAN processes can communi-
cate with one another or with processes
written in other languages through
standard FORTRAN READ and
WRITE statements. Communication

to other processes is implemented
using the interprocess communication
facilities of the Guardian Operating
System.

Four BILLION bytes per file. With no
limit to the total data base size. And
Tandem offers optional mirror copy by
disc volume. With our alternatives in
file structure and 255 keys per file,

it’s tremendous flexibility and amazing
storage for a mini-based system. And
of course, it’s non-stop.

The name of the game is control.
Feature by feature, and with special
emphasis on its NonStop capabilities,
the Tandem NonStop System with full
language FORTRAN 77 is just what
control systems people have been
wanting for years. For those system
development jobs where continuous
control is the critical function and a
NonStop computer would offer obvi-
ous advantages, this is FORTRAN at
its finest. And control with un-
precedented protection. ,
There’s only one NonStop System on
the market today. It's expandable
without penalty. Without reprogram-
ming. Without one cent of loss on the
original investment.

For further information, contact
Tandem Computers, Inc., 19333
Vallco Parkway, Cupertino, California
95014; Frankfurt, West Germany;
Uxbridge, England; Toronto, Canada.
TOLL FREE 800-538-9360 or

(406) 996-6000 in California.

TANDEM
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Display Technology

just took a giant step forward.

With the M4408 by Motorola. Like some of our
others, it's a 15” raster scan CRT display module,
but that's where the similarities end. The M4408
was specifically developed for systems that de-
mand displays of up to 6,300 upper and lower
case, clearly readable characters.

With its unique horizontal or vertical mounting
capability, the M4408 can display a full typewrit-
ten page (96 characters x 66 lines) or a wide
page printer format (132 characters x 48 lines ...
or 43 if you prefer). And those are only two
examples. The M4408 is the optimum display for
any high performance, high density character
application.
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The cost? Not much more than conventional 15"
80 x 24 type displays — considerably less when
you consider cost per character. And the M4408
doesn’t require high speed, expensive logic
either.

When you compare features, we think you'll
agree that the Motorola M4408 is the price per-
formance winner.

MOTOROLA INC.
Data Products

455 East North Ave., Carol Stream, IL 60187
(312) 6904400 TWX: 910-252-4404
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“After a thorough evaluation, we “We really wondered what we could
chose IDMS because it offered the ] . get on a small shop budget. Then we
greatest flexibility, performance L i ol saw that IDMS beat everyone for
and ease of use on our MP168. performance and price. We got all
, Justcheck these featu,res." =3 this for our 370-115.”

That's right. Both get the same
greatsystemwith IDMS.

Most people think that IDMS is best for large system users. as your own checklist of requirements — for whatever size com-
That’s true, IDMS is the best DBMS for large systems. puter. We're convinced that once you've seen what IDMS can
But some people think you must have a bigsystem to run do, you'll make it your DBMS. For further information, send

IDMS — that small systems won’t get the full benefit of this coupon or phone (617) 237-6600.
IDMS’s many features. These people couldn’t be more mis- P e
taken — because IDMS is the one DBMS that easily provides U Havea fepresenta- Name Title
full-featured performance for all size computers. 5 ;lve:al comblet. .

Not only that, when small and medium-size users are ready to b hniol e Organization

performance. free IDMSseminars

Flexibility, performance and price, the three most important ::;g held inmy Computer Model
reasons why IDMS is perfect for the small computer, perfect for

the large, perfect for every computer in between.
- Proof? Let us go over with you the list of features above as well L _I_D_L{S;’_I_‘}fPPE/I_S_f? :a_ll_I_BEVI_c_(.)ril}_).u_t.e:s; _______

Cullinane Corporation

Wellesley Office Park, 20 William St., Wellesley, Mass. 02181 (617) 237-6600
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“National Semiconductor
is crossing the Rubicon.

W are entering the

computer market with a
range of sophisticated
system-level products.

[ think they are some

of the most important breakthroughs ever in

systems technology.

For us, this step is not only natural and

logical, but inevitable.

We consider that we are ﬁnally giving

birth after ten long years’

“I assure you, National Semiconductor did
not caper into the computer market on a
whim. For the past decade, we've been a
leader in creating the technology that makes
computers work.

In 1973, we became a visible systems
supplier—with the sale of electronic point of
sale systems. We're now the second largest
supplier in the world. With more than
13,000 terminals and over 1000 computers
in more than 1,400 store sites. And a full-
time field service force of more than 250
people.

Charles E. Sporck

President

Three years ago, we introduced
IBM 370-compatible add-on memory.
Today, National ships more large scale 370
add-ons than anyone except IBM.

National has built add-in memories for
some of the most popular minicomputer
models as well.

We are now shipping our industry
standard Series/80 microcomputers at the
rate of 12,000 systems a year.

Two years ago, we unveiled our first
IBM-compatible computer. To date, over
100 systems have been installed in ten
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countries. We are now shipping more IBM-
compatible computers than all other
competitors combined.

[ think this demonstrates that National
Semiconductor has quietly, deliberately
become a prime mover in computer hard-
ware and systems. Annual computer
revenues already put us in the top 15 of all
U.S. general purpose computer manufac-
turers—and we're climbing. Certainly, we
haven’t come this far without being acutely
aware of the markets needs.

A clear, levelheaded look.

If we had not penetrated the systems market
of our own ‘accord, technology would have
eventually forced the business on us. Our
semiconductor components are rapidly
becoming total “systems on a chip’’

But before jumping into the market
altogether, we gave ourselves the luxury of a
clear, levelheaded look at the terrain.

Because we have no equity in particu-
lar methodology or design, we remain free
to appraise the market and develop a
product that uniquely solves a problem.

And, by applying current semiconduc-
tor technology and production expertise,
we deliver better performance at a lower
price than other suppliers.

Just another computer?

National Semiconductor is deeply com-
mitted to applying its systems technology
to real user problems. We are not interested
in simply creating another different
computer.

By making software-compatible hard-
ware, we protect a customers investment
in standardized software.

At the same time, we consider it our
responsibility to supply our customers with
the latest in systems technology. So we'll
be sparking unique product advances of our
own. Particularly where a void exists in
the marketplace.

For keeps.

National Semiconductor is in the computer
systems business for keeps—as a broadbase
supplier able to handle everything from
manufacture through distribution, delivery,
service and support. Thats why we have
an active, fullfledged service force of over
250 people set up to respond to customer
needs.

We're willing to pinpoint our experi-
ence inresearch and development tofurther
advance systems technology. In fact, over
the next several months we'll be taking the
wraps off some of the most significant new
products in our history. Breakthrough
products like the System/A400, perhaps our
most important advance in systems tech-
nology to date.

The System/A400 is the first minicom-
puter designed to perform all the functions
of large IBM computers. It means users will
be able to run existing industry-standard
software on a system at a fraction of the cost
of a large computer.

If youd like to know more about the
future of National Semiconductor,
Computer Products, or about System/400
specifically, write me personally: Charlie
Sporck, President, National Semiconductor
Corporation, Drawer 1, 2900 Semiconduc-
tor Drive, Santa Clara, California 95051

Computer Products Group
# National Semiconductor Corporation
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Most graphics terminals
are too dumb for words.

Even expensive models get
tongue-tied when it comes to alpha-
numerics. But now there’s a bright
new graphics terminal that has a lot
to say for itself.

Alpha-graphics:
the perfect
combination.

- It’s the Hewlett-Packard 2648A
alpha-graphics terminal. For just
$5500% it will dazzle you with a

virtuoso display. You'll see
zoom and pan, area shading,
pattern definition, rubber
- band line, scientific plotting
-and graphics text composi-
tion. Having independent
memories for graphics and
alphanumerics, you can do
auto-plots with or without
words and figures on the
screen.
And whenyouneeda
smart alphanumeric termi
nal for on or off-line work,

PROFITS

How smart
is smart?

Ever seen a graphics terminal
scroll 200 lines of interactive dia-
logue? And store up to 220K bytes of
data (words and pictures) on twin
cartridges? And cut out repetitive
routines by storing up to 80 char-
acters on each of eight “soft keys”?

The HP 2648A can also edit
with the best of them. Communicate
with a computer at rates up to 9600

baud. And accept a plug-in forms
drawing mode to generate just about
any form your company uses.

Strong
as well as
intelligent.
Like all our terminals, the
HP 2648A has a clean, tough, modu-
lar design. Open it up like a suitcase,
and you'll see the neat row of plug-in

, PC boards.

That makes it easy to add op-
tions or take care of main-
tenance. Not that downtime
is a problem. Our terminals
have such a good track record
that we’ve lowered our main-
tenance price three times in
the past two years. When you
do need service, more than
1000 Systems and Customer
Engineers worldwide are
ready to take care of you.
So why settle for any dumb
graphics terminal when ours
can figure in your picture?

See for yourself by calling

stay right where you are

- Yes, give me the good words
(and pictures) on the
HP 2648A terminal:

" Name ‘ Title

[ rdlike a demonstration. [] Send me information.

the Hewlett-Packard office
listed in the White Pages. Or

*U.S. domestic price

Company - -

i - Address

City/State/Zip

Phone

© " Mail to: Ed Hayes, Marketing Manager,
o Hewlett-Packard Data Terminals Division,
19400 Homestead Road, Dept. 414, Cupertino CA 95014.

42801HPTS

l
|
I
|
|
|
|
I
|

HEWLETT w PACKARD

send us the coupon and give
our 2648A alpha-graphics
terminal a screen test.

3
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A Not So
Interim Job

When Louis B. (Bernie) Horwitz be-
came president of - Datum Inc. in
October 1976, he considered it an in-
terim job for from 60 to 90 days.

He still has the job and appears to be
liking it. “When I took over, the com-
pany was close to financial collapse. My
first order of business was to get our
financial house in order. That has long
since been accomplished,” said Horwitz.

Horwitz said the whole board of
directors, of which he has been a mem-
ber since 1974, talked him into staying.
He replaced as chairman and president
of Datum a long-time acquaintance,
Wallace Rianda. K

Horwitz first met Rianda back in
1957 when Rianda interviewed him for
a job with Beckman Instruments in
Northern California. Horwitz got the
job. Rianda, shortly afterward, was
transferred by Beckman to Southern
California and then left Beckman to
join Astrodata which he left in 1968 to
form Datum with some other people
from Astrodata.

Horwitz stayed with Beckman for 10
years, leaving to join Max Palevsky’s
Scientific Data Systems in 1967. When
Xerox Corp. acquired sps-he became
executive vice president of the opera-
tion which Xerox called Xerox Data
Systems. But then Xerox decided to
“wipe out XDS” in'a corporate reorgani-
zation it later rescinded and Horwitz de-
cided he wanted out. He left Xerox in
1971. Xerox later recreated XDs as a
separate entity but Horwitz was long
gone and xps wasn’t much longer lived.

Horwitz said he advised management
he’d like to see XDS concentrate on
“what it knows best . . . real time scien-
tific processing. I told them to stay out
of business data processing . . . but
with a monolithic thing called

LOUIS B. HORWITZ
“. .. proud of what's happened.”

June, 1978

”»

Xerox . . .

After leaving Xerox, Horwitz got into
consulting “almost by accident.” He
said he had a number of approaches
made to him by executive search firms
but “they were for other voluminous,
large corporations, Xerox sized,” and
they were for parts of the country where
he didn’t want to live like New York
City where “I wouldn’t go to become a
king.”

Horwitz is a Texan who looks but
doesn’t sound like one. He attended the
University of Texas at Austin and did
graduate work at Stanford. It was at
Stanford he became enamoured of Nor-
thern California. It had a lot to do with
his application for a job at Beckman (he
had been working in Colorado for Con-
tinental Oil Corp.). “If it had been a
Southern California job, I don’t think
I'd have been interested.” But it was in
Southern California where he has spent
some of his most productive years and
he doesn’t mind that.

Horwitz is proud of what’s happened
with Datum since he took over. The
Anaheim, Calif. mini-peripherals firm
has turned around from a loss in fiscal
1976 of $2,495,000 to earnings in fiscal
1977 of $765,000—the best for the com-
pany in more than five years.

Horwitz cut the firm’s product lines
from six to three. “We didn’t have the
resources to support more than three
and we certainly didn’t have the re-
sources to go into bet-your-company
new ventures.”

He said prior management’s reliance
on sales volume as “a cure-all” was
immediately dropped in favor of a
policy of “managing cash, not reve-
nues.” He said he reduced Datum’s debt
by selling off inventory and paying off
vendors so “we could work on our
schedule, not theirs.”

He recalls going into Wells Fargo
Bank’s “troubled loan department”
when he first took over the reins at
Datum. He was asking for an addi-
tional million dollars and pledging as
partial collatoral a $440,000 income tax
refund the firm expected. He got the
loan and credits for this, in part, be-
cause of “my sales ability.” He said “I
felt at the time that the $440,000 was
assured to the bank but learned later
that I was very lucky because they (the
bank) took into account the possibility
of bankruptcy proceedings which would
have the tax refund distributed among
debtors.”

Although Horwitz has cut back on
Datum’s product line, he’s still inter-
ested in new products and the firm’s
newest is a line of peripheral systems for
the 1BM Series 1. To date, Datum is the
only source of magnetic tape, disc, and
printer systems for Series I.

What he dropped included a mini-
computer called Enhancer (April 1975,

(Continued on page 42)
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Call John Sterling (800) 327-6424 or (305) 724-1111 or your local Documation representative: Atlanta, GA 955-0309

Boston, MA 890-2650 [ Chicago, IL 782-0551 (] Dallas, TX 661-9902/750-6160 [J Detroit, Ml 353-8181 ] East Meadow, NY 794-1186
Greenwich, CT 869-4123 [ Hartford, CT 278-2010 (] Houston, TX 780-1432 [ Irvine, CA 752-8782 J Long Beach, CA 595-6775
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World’s fastest Impact Line Printer
Documation’stechnology breakthroughsincrease
throughput to 3000 lines per minute. With 6 copy
capability impact printing now yields throughput
rates up to 18,000 lines per minute per printer.

More throughput per dollar invested

Cost of ownership of three IMPACT 3000 line printers
is less than a single IBM 3800, providing you signif-
icantly lower cost redundant reliability. What’s more,
IMPACT 3000 productivity increases as the number

of copies increases. Laser graphic productivity.

decreases.

Forms flexibility

IMPACT 3000 provides printing on any forms 3 to
18% inches wide and 3 to 24 inches deep. More than
twice the form depth of laser graphic capability.

T m‘czclw/

_IviP / S
acT D

No additional programming required

Any 360/370 channel {or PCM mainframe channel)
will support multiple IMPACT 3000 line printers.
And, IMPACT 3000 requires no additional system
or application programming.

Just four of the many reasons why you should inves-
tigate Documation’s IMPACT 3000 as a viable alter-
native to laser graphic printing.

For more information on IMPACT 3000 write Docu-
mation Incorporated, PO. Box 1240A, Melbourne,
FL 32901 or call your local Documation representa-
tive for a detailed comparative analysis.

DOCUMIATIOIN]

INCORPORATED
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(Continued from page 39)

p. 17), which still is being incorporated
into other Datum products but which is
being “quietly let die” as a separate
product.

The company’s three main product
lines today are minicomputer periph-
erals, accounting for 63% of its busi-
ness; timing products, accounting for
20%; and instrumentation products,
17%. ‘

“Telenet Has
Proven Itself”

Barry Wessler is a pragmatist—a prag-
matist who’s sold on a concept that he
claims has paid off. And that concept is
packet switched data communications, a
field that the Telenet Communications
Corp. v.p. first plunged into 11 years
ago at the Defense Dept.’s Advanced
Research Projects Agency. Packet com-
munications has come a long way since
then and so has the 34-year-old Wessler
who candidly concedes that Telenet’s
early-on “concept sell” of the fledgling
technology was “an uphill battle.”

That battle, says Wessler, was for cus-
tomers—customers for Telenet’s packet
switched services which started up in the
mid-"70s. Brought onboard on 1973 as
the company’s applications engineering
manager, Wessler was soon moved into
the sales director’s slot. It was in this
position that the mIT grad came to
realize “the difficulty of getting into
business when you’re expecting your
customers to do some work to meet
you.”

The customer work Wessler refers to
is part of the “interface problem”—a
problem that Wessler has been wrest-
ling with ever since he joined Telenet
five years ago. In the beginning, really
Telenet’s beginning, Wessler was con-
vinced that “the difficulty of interfacing
the network to people’s computer sys-
tems” was the company’s “main
problem” in its packet push.

“We (Telenet) had a technical solu-
tion to that (interface issue) by having a
nice interface that people could build
toward, but it still bothered me that
people had to develop a lot of software
in order to communicate with the (Tele-
net packet switched) network. And that
was because there was, and in fact still
is, a little bit of a chicken and egg situa-
tion. In other words, people don’t know
they need to communicate with the net-
work until they actually start doing it.
But if they can’t communicate with the
network .unless they have a reasonable
interface development activity, then you
really have a tough job convincing them

42

to use the network.”

Today, Wessler explains, this inter-
face hangup has become “much less of a
problem,” mainly he claims because
Telenet has proven itself in the market-
place and a standard interface (X.25)
has been developed. Still, he applauds
those early “risk takers” who, by sign-
ing up for the Telenet service, pio-
neered the wuse of public packet
switching.

These risk takers, he points out, “be-
lieved in the (packet switching) concept
and they believed it would work.” And
so did the boyish-looking Wessler who
says he started believing in the new
communications technology back in
1967 when he was monitoring the
ARPANET contract between Bolt, Bera-
nek & Newman and ARPA. “So,” he
quips, “I've had plenty of time to nur-
ture that belief.”

He’s also had plenty of time to learn
Telenet’s business from the ground up.
After heading up the company’s sales
efforts, Wessler, who holds a PhD in

BARRY WESSLER
A believer since 1967.

computer science, became director of
systems engineering for Telenet in 1975.
As part of this job, he created a sys-
tems engineering group dedicated to
brainstorming such things as customer
system design and the development of
analytical interface design tools. Ad-
mittedly “into interfaces,” Wessler, who
views himself as a “technical manager,”
once again tackled the thorny interface
question and came up with a program
last year to handle interface-to-the-host
problems. .

As director of network interfaces for
Telenet (a job which he still holds in
addition to his new v.p. duties), Wess-
ler got embroiled in the standardization
drive for X.25, a high level communica-
tions: protocol for linking computers
and terminals to packet nets. Wessler’s

work with X.25, which was accepted as
a standard by the ccirt (Consultative
Committee on International Telephone
and Telegraph) in the fall of 1976,
plunged him into the international data
communications market—a market
which Telenet officially entered as an
international carrier last year.

Wessler views the various overseas
administrations’ moves into packet
communications as a key indicator of
the  technology’s viability. Packet
switching, he predicts, “will be the pri-
mary mode of data communications
worldwide. The question of whether it’s
called packet switching is not so much
the issue,” he maintains. “But if you
look at the underlying techniques in-
volved in packet switching, they are cur-
rently pervasive and will become eve
more s0.” '

One thing that could hamper this.
worldwide data communications drive is
the controversy currently raging over
transborder data flows. Wessler sees the
privacy concerns intertwined in this
controversy as “very real issues,” but he
is quick to add that pinning these
privacy problems “on technology is the
bogus aspect. Restricting data flow,” he
argues ardently, “is not the proper way
to handle the problem. The proper way
is through (countries developing) posi-
tive national information policies.”

In New Posts

J. S. WEBB was elected vice chairman
of the board and a member of the chief
executive office of TRw Inc. ...
ROBERT A. STARK, Coldwell Banker
Commercial Brokerage Co. director of
data processing, was named a vice pre-
sident by the national real estate firm
. .. N. H. HAWKINS was appointed
to the newly created position of vice
president-marketing for GTE Comp-Acct
Inc., producer of terminals for food ser-
vice operations North Atlantic
Industries, Inc. established two new vice
presidential positions and named JOEL
KRAMER and ARTHUR FREILICH
to fill them . . . Index Systems Inc. ap-
pointed ROBERT C. LUDWIG,
GERALD LOEV and JUDE T. GART-
LAND as vice presidents ...
WILLIAM R. LENNARTZ is the new
president of Computer Power Systems
Corp., Long Beach, Calif. . . . Data-
trol, Hudson, Mass., named PETER
A. R. WRIGHT as director, interna-
tional operations SAMUEL
NEWMAN, a vice president of Irving
Trust Co., was elected to the board of
directors of the Society for Worldwide
Interbank Financial Telecommunica-
tions (SWIFT) . . WILLIAM G.
MOORE, JR., formerly vice-president,
domestic operations, Inforex, was
named president and chief operating
officer of Infoton, Burlington, Mass.
video display terminal producer . &
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EMM 3701158 and 370168
add-on memory
ulperiurms them all

" Reconfiguration panel
Any failed segment or

~RASI option
Backup power supply

‘" entire memory unit,
: rincluding IBM, can be
 taken off-line

 Utilizes only 3 1/O cards -

Bump store backup
. Standby memory
Keeps unit operative in
 the event of trouble at
_ the original capacity

o Easnly replaced ‘ Coxnnlon hardware
' : - Less parts offer improved
Box reliability
Compact—the smallest Le;‘sB %APgan’f\gh f:rllrcl;mlzes
““available - - e
, Tot:ally matched to[BM relqutren'lex:lts L
: dlmemlons Ea51yrepalre :
e ~ ECL 1000 logic |
- 4K static RAM cards - Best and fastest available
. Minimizes MTTR (Mean o ‘ *'
- Time to Repair) — = i ‘
. IBM chip compatible - D= = " Storage cards
1 Offe'rs' uick replacement = - Operationally .

Lt T e i " “independent to1/O~
i ' Py E i ~ Alllogic on these cards
. ‘Qulck connects : L — = i G -
~Less installation timeand e

less modifications in CPU

Floor plans Sy

‘ Makes upgradmg very stmple "‘b S Most opnons avadable =

- Good enough isn’ t good enough at EMM We set rvalue up and down the hne is what has made S
~ out to offer our customers the most 370/158 and  EMM the leading mdependent add-on memory sup- ‘
370/168 add-on memory for their money. Our 370/158 plier in the world. So, if you’ve looked high and -
- and 370/168 add-on memory outperforms all com- ~ low to buy the best available 370/158 and 370/168
| petitive units because we build more technology and add'on memories, talk to us, EMM. The people
 features into them. One look ought to convince you. who give you everythmg you thought you needed

L ” ~ Offering the most exceptlonal add—on memory . .~ andthen some.. '
«The tllfferem:e in atltl nn memury |

. " COMPUTER PRODUCTS
e A DIViSIOI’I of Electromc Memories & Magnetlcs
- 2311 W. El Segundo Blvd., Hawthome CA 90250
(213) 777 4070 . ‘

L 'EMM Sales Offlces Eastem (201) 777 4404; Central (312) 297 3110; Westem (213) 777 4070.. Canada Toronto (416) 626 1160 Europe
L e ) Bad Homburg, West Germany 06172/6094 :
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Tektronix 4020 Series

- How can the first
name in graphics come up
with the last word in
alphanumerics?

By turning
both to your advantage.

From Alphanumerics
to Graphics ... now your
terminals can keep pace with -
your needs. Our new 4020 Series
terminals let you plan for the day
when alphanumerics isn’t enough.
Without trading in terminals or buying
more capability than you need right
now.

Our 4025, for example, is a

smart, refresh device that starts

~ with alphanumerics and grows.
First into forms ruling. Then into
graphics. All without one capability
compromising the other. As a com-
plement, the 4024 offers data entry
and forms capabilities. So you can
prepare for the future with maximum
economy and Tektronix quality.

Begin with the basics:
alphanumerics at its best. Both
configurations include expandable
memory. Complete editing. Fields.
Scrolling. Familiar, user-definable
keyboard. Easy-on-the-eyes screen.

Plug in the forms ruling
option and either terminal can
recreate just about any source
document. With one keystroke entry.
Easy information call-up. Ideally pro-
portioned 34-line deep screen.
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And when you're ready to
add data analysis and report
generation, just add our low-cost
graphics option to the 4025.Al-
most anyone can sit down and
create bar charts, pie charts and histo-
grams, and command 8'2"x11"
facsimiles off our optional copier. Our
PLOT 10 Easy Graphing host soft-
ware is designed for the nonprogram-
mer. For minimal core consumption.

Best of all, the 4020 Series
comes with Tektronix reliability
and support. All the more reason
why they're a great long-term growth
investment. Ask your local Tektronix
Sales Engineer for a demonstration.
Or write:

Tektronix, Inc.
Information Display Group
PO. Box 500

Beaverton, OR 97077
(503) 682-3411 : 2. e
Tektronix Datatek NV od RN
PO. Box 159, ‘ SROYS :
Badhoevedorp
The Netherlands

OEM information available
Copyright © 1977, Tektronix
All rights reserved
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Amateur Computing 78, July 22-23, Arlington, Va. Exhi-
bitors at this weekend microcomputer festival will be both
retail computer stores and systems manufacturers. Also fea-
tured at the show will be displays of amateur systems.
Tutorial sessions and panel discussions will be presented on
such topics as personal computing; speech, music and
graphics; and standards for hardware, software, and “inter-
facing to.the real world.” AMRAD, Amateur Radio Research &
Development Corp., P.O. Box 682, McLean, vA 22101.

Computer Graphics Week at Harvard: An International Con-
ference on Computer Mapping for Users and Potential Users,
July 23-28, Cambridge, Mass. Workshops and presentations
are offered separately to allow for flexible registration; you
may sign up for as many or as few as you wish. Roundtable
sessions will follow each program, affording a chance to con-
fer with and receive attention from speakers and conference
faculty.

Four morning sessions will be case study presentations,
each a detailed description and analysis of applications of
computer mapping in education, government (uses such as re-
gional planning, social services, and transportation), or the
commercial sector.

Some featured speakers at the conference will be Isaac
Asimov, Manuel. Plotkin, chief of the Bureau of the Census,
and Robert Blechtel, president of Dun & Bradstreet Inter-
national. ‘

A two-afternoon review of available computer mapping
software is offered, featuring description and requirements of
each program, and information about hardware, language(s),
availability, costs, sample runs, and references. Also available
will be sessions on cartographic data bases, including how to
find them, and a workshaop for educational institutions and
government agencies on how to market and distribute soft-
ware and data base packages, which will feature a panel dis-
cussion at which experts will share their experiences with legal
issues, licensing and contracts, and special problems of inter-
national distribution.

Two highly technical “mini-course” programs are offered,
one on thematic map design, which will run for three after-
noons, and a limited attendance workshop on The Harvard
Laboratory’s software and data bases, which will be a series of
tutorials and hands-on demonstrations of implementation,
operation, and applications.

Attendees will be awarded certificates, and accommoda-
tions are available. Fee for the entire conference is $150 for
individuals from educational or government organizations
and $275 for those from commercial organizations. Individ-
ual session registration is $35. Contact Ms. Janice Kostka,
Harvard Laboratory for Computer Graphics and Spatial
Analysis, 48 Quincy Street, Cambridge, MA 02138 (617) 495-
2525.

Summer Computer Simulation Conference, July 24-26, New-
port Beach, Calif. “Simulation Today” is the theme of the
- conference. Topics to be covered in presentations will include

digital and hybrid simulation systems, emerging simulation

languages, and such areas of application as energy conserva-
tion and use, biological systems, physical sciences, aerospace,
biomedical systems, environmental studies, managerial and
social sciences, and chemistry. The Society for Computer
Simulation, P.O. Box 2228, La Jolla, ca 92038 (714) 459-
- 3888. :
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Workshop on the Use of Computers in Teaching Statistics,
July 25-26, Durham, N.H. Emphasis will be on using com-
monly available packages for classroom activities. Partici-
pants are invited to join in discussion and presentation. Con-
tact Dr. Jerry A. Warren, McConnell 304, University of New
Hampshire, Durham, NH 03824 (603) 862-1685.

OCR Users Association meeting, July 30-August 2, Hershey,
Penn. The theme is “oCR—A Matured Technology and Its
Impact on Future ‘Applications.” The chairman is Robert
Green of Moore Business Forms, Inc. Industry speakers will
cover banking, credit cards, remittance processing, health
care, graphic arts, government, and retailing. ocr Users Asso-
ciation, 10 Banta Place, Hackensack, N3 07601 (201) 343-4935.

AUGUST

Third Jerusalem Conference on Information Technology,
August 6-9. The theme of the conference is “Computers,
Communications, and Technology Transfer.” Technical devel-
opments supporting technology transfer, fault tolerant com-
puting, satellite systems, networking, hardware and software
technologies for developing countries, and the future of
peripheral devices will be addressed. Professional tours to
various Israeli universities and industrial computer installa-
tions will be offered. Contact sciT3 Secretariat, Dept. of
Computer Science, 4226 Ridge Lea Road, Amherst, Ny 14226.

‘Compstat, the third Symposium on Computational Statistics,

August 21-25, Leiden, the Netherlands. Papers presented will
discuss numerical and algorithmic aspects of statistical
methods and their applications, and new computer science
techniques related to statistical analysis. Special attention will

.be given to multivariate analysis, regression methods,

exploratory techniques, survey analysis, and software pack-
ages. COMPSTAT '78, c¢/o Centraal Reken Instituut, University
of Leiden, Wassenaarseweg 80, Leiden, the Netherlands.

SIGGRAPH 78 Conference and Exposition on Computer
Graphics and Interactive Techniques, August 21-25, Atlanta.
The three main topics on which papers will be presented are:
innovative applications of computer graphics as an aid to
problem solving, design, analysis, or data base management;
research and development .in algorithms, software, and inter-
active techniques; and new concepts in display hardware and
related devices. Contact S. H. Chasen, chairman, Lockheed-
Georgia Co., Marietta, Ga 30063 (404) 424-9411.

SEPTEMBER

Sccond International Symposium on Data Processing in
Social Security, September 4-7, Munich, Federal Republic of
Germany. Contact V. Velimsky, International Social Security
Administration, Data Processing Consultative Service, Boule-
vard de 'Empereur 7, B-1000 Brussels, Belgium.

SEARCC 78—South East Asia Regional Computer Confer-
ence, September 4-8, Manila, Philippines. Contact the Philip-
pine Computer Society, Mmcc P.O. Box 950, Makati, Metro
Manila, Philippines.

Fourth International IBFI Seminar, September 6-8, Zurich.
International Business Forms Industries, 1730 N. Lynn Street,
Arlington, va 22209 (703) 841-9191.
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Good product, the 4014™ So good, in fact, that we
. designed our MEGRAPHIC 5014 Refresh Graphics
‘System to do everything the 4014™ does, and more.

The secret? A high performance graphic processor.

. coupled with a high resolution electromagnetic CRT. A

. built-in minicomputer. And EMUTEK™ our proprietary
- *TEKTRONIX® emulator that makes your computer think

it's talking to a 4014™

~ But, nght away, you'll see that one system delivers more

- graphlcs for the. money

: Zoom scale clip, rotate and “rubber band” images to

~_your heart’s content. The 5014 is a refresh graphics.
. systemand that means there is no need to erase the -
- whole screen to make changes The 5014 does it |n real
- time. Plus a full FORTRAN OS. :
= And unlike storage tubes, the 5014 has variable
brightness levels. So you can see clearly even under
the strongest office lighting. -

But, best of all,«the MEGRAPHIC 5014 costs substan-
tially less than comparable systems. For the OEM, that
means better margins. And, for the sophisticated end
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- San Diego, California 92121
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user, it sumply means more interactive graphics for

the money.

So before you buy any graphics system, call MEGATEK
at (714) 455-5590.

Don't wait. And don’t pay more for less. If your 4014™
just isn’t enough system, call Peter Shaw today and ask
for a demonstration of the MEGRAPHIC 5014 System.

Thirty days later, you could have twins.

**TEKTRONIX®" and 4014™ are registered trademarks of Tektronix, inc., use of which in no
" way constitutes endorsement.

The refresh/ng alternat/ve

MEGATEK

CORPDF!ATIDN

14, rue de I'Ancien Port
1201 Geneva, Switzerland
Telephone: (022) 32.97.20
Telex: 23343

3931 Sorrento Valley Blvd.

Telephone: (714) 455-5590
TWX: 910-335-2056

CIRCLE 22 ON READER CARD



s . S

*b" 0 ‘bi‘

When it comes to flexibility, the Infoton 400 Data Display terminal
can hand you all you need.

. Designed around the Z-80 microprocessor, it offers complete
control of all Blocking and Editing functions through software settable
modes. One thing that's especially easy to handle about the 1-400 is
its cost; at $1,095 in quantities of 100 or more, it's the most versatile
terminal for the price you can get your hands on.

More information on the 1-400 is quickly within your grasp. Call
Infoton toll-free at (800) 225-3337 or 225-3338. Ask for Barbara
Worth. Or write Barbara Worth at Infoton, Second Avenue,
Burlington, MA 01803.

Prepared by Chickering/Howell, Los Angeles.
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calendar

Compcon Fall 78, September 5-8, Washington, D.C., Comp-
con Fall *78, P.O. Box 639, Silver Spring, mp 20901. .

Computech ’78, September 11-15, U.S. Trade Center, Taipei,

Taiwan. U.S. Dept. of Commerce, Industry and Trade
Administration, Washington, pc 20230.

Wescon 78, September 12-14, Los Angeles. Wescon, 999 N.
Sepulveda Blvd., El Segundo, ca 90245 (213) 772-2965.

10th Annual SMIS Conference, Sept. 17-21, Washington,

D.C., Mr. C.O. Smith, U.S. General Accounting Office, 441 .

G Street, N.W., Washington, pc 20548 (202) 275-6572.

An APL Users Meeting, Sept. 18-20, Toronto, Canada. Ms.
R. Wild, I.P. Sharp Associates Limited, 145 King St. West,
Toronto, Ontario M5H 1J8 Canada. ’

Convention Informatique 78, Sept. 18-22, Paris. Convention
Informatique, Secretariat, 6, Place de Valois, 75001 Paris
(France).

CALLS FOR PAPERS

Papers are now being reviewed for the AcM annual confer-
ence, to be held December 4-6 in Washington, D.C. Pro-
posals for special sessions and panels are also being accepted.
Deadline is July 1. Five copies should be submitted to Gerald
L. Engle, Dept. of Math & Computing Sciences, Old
Dominion University, Norfolk, vA 23508 (804) 489-6524. A

program stressing current applications and policy matters re--

lated to computers in the federal government will be featured
at the conference. Papers for this special program should be
sent (in five copies, by July 1) to: Dennis M. Conti, Systems
& Software Div., National Bureau of Standards, Washing-
ton, DC 20234 (301) 921-3485.

The Society of Exploration Geophysicists and the U.S. Navy
will be sponsoring a symposium on “Acoustic Imaging, Tech-
nology and On-Board Data Recording and Processing Equip-~
ment,” August 17 and 18. The deadline for receipt of 100-
word abstracts is July 1. Contact Mr. J. Alan Ballard, Naval
Ocean Research and Development Activity, Bldg. 1105, NsTL,
Bay Saint Louis, Ms 39522 (601) 688-4620.

July 31 is the deadline for submission of summaries of papers
for presentation at the twelfth annual Asilomar Conference
on Circuits, Systems and Computers. Contributions are solic-
ited on the subjects of circuit theory and design, communica-
tion and control systems, computer systems, and computer
aided design. Special sessions are also planned on image pro-
cessing, digital and analog filtering, topological applications,
energy and socioeconomic systems, and microprocessor-based
systems. Send summary in triplicate to Donald E. Kirk, Elec-

trical Engineering Dept., Naval Postgraduate School, Mon- -

terey, CA 93940.

A traditional feature of coMpcoON is the “Short Notes” ses-
sion, a series of five minute presentations of new work or
applications, with discussions encouraged following each pre-
sentation. If you are interested in speaking at the compcoN
Fall *78 Short Notes, submit a 250-word summary by August
1 to Shirley Ward Watkins, National Bureau of Standards,
"Technology B212, Washington, pc 20234. ]
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Ifyouown
one of these

Versatec

get sensitive.

You pay plenty for electrostatic paper.
You should know about our new paper
that makes brighter images and costs less.
Try a roll free. Come with the
Sensitive Paper People.

GRAPHIC CONTROLS

COATED PRODUCTS DIVISION

C

®

sensitivitycoupon

Send one free roll or fanfold to fit:
o Gould, o Varian, o0 Versatec

Annual Usage: —______rolls Paper Number.
Name Phone.
Firm

Address

City. State Zip.

Mail to Coated Products Division, Graphic Controls Corporation,
P.O. Box 1309, Buffalo, NY 14240 D-E6 )

Or call toll free 800-828-7978.
(In New York State, call 716-847-7500.)
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The same way you explain the other

unpredictable line anomalies found in today’s

commercial power. You don't.

There is an answer, however, to this

rapidly growing problem.
A Kato motor-generator set. It

delivers a constant supply of clean,
accurate power so you can ride out

sudden voltage fluctuations that
often shut down systems need-
lessly. In fact, you can continue
operations indefinitely, despite

voltage reductions of 20% or more.

And because an M-G set is the
only method that provides tetal
load isolation, you're fully
protected against harmful spikes
that result in costly, often
untraceable computing errors.

CIRCLE 69 ON READER CARD

Kato Engineered M-G sets do the job with
energy saving efficiency and low maintenance
requirements.
They're rugged, too. Our conservatively
designed units withstand severe
overloads that would destroy a
solid- state device in seconds.

Ask us about the cost-advantages
of using a Kato motor-generator
set in your operation. We'll
draw on our 50 years of
experience in meeting your
power conversion needs.

Call Kato Engineering
Company, Mankato, Minnesota
56001. (507) 625-4011.
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Data Cartridge Modules are manufactured by
ATHANA for all disk drives and systems which
utilize these high technology product types. All
ATHANA models in this product category are
factory tested at the component level, servo-
written, and fully certified. This quality control
procedure assures the customer that the ATHANA
DCM will perform in a satisfactory manner.

ATHANA produces a complete range of mag-
netic media products for the data and word
processing industry. The quality of each ATHANA
product and the service which is offered to the
customer by a world-wide network of ATHANA
distributors represents an extraordinary value.
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Simulation with GPSS

and GPSS V

by P. Bobillier, B. Kahan,

and A. Probost ,
Prentice-Hall, Inc., New Jersey
(1976)

511 pp. $18.50 (cloth)

The decision to learn to use simulation
modeling as a tool may start out as an
involvement but it often becomes a
commitment, and I think the distinc-
tion is important. The best analogy I've
heard is the one about ham and eggs:
the hen was involved but the pig was
committed. Hopefully, if one does pass
through this metamorphic change, it
will not be as painful as it was for the
porker.

As soon as one experiences the
breadth and depth afforded by this dis-
cipline, which remains both an art and a
science, it is remarkable how many
applications present themselves. Each
year thousands of papers are published
ranging over subjects as diverse as, for
example, sawmill work scheduling,
evacuation of buildings with elevators,
studies of abnormal behavior, air traf-
fic control, corporate simulation, man-
agement policy decisions, and on and
on. And the popularity of this tech-
nology has only really gained momen-
tum within the last two decades or so,
roughly after the introduction of sys-
tem dynamics modeling by Professor
Forrester of MIT, General Purpose
Simulation System (Gpss) by Geoffrey
Gordon at 1BM Corp., and well over a
dozen other specialized simulation
languages..

Models are attempts to'imitate.a sys-
tem’s behavior so as to make it possible
to study and experiment with the com-
plex internal interactions of a given
sequential process of interest. Simula-
tion permits controlled experimenta-
tion, time compression, and sensitivity
analysis by changing the magnitude and
distribution of the input variables. It
eliminates, or at least minimizes, the
disturbance caused if changes are made
to a working system. And finally, it
allows the experimenter to deal with
problems that are totally intractable

June, 1978

using analytical methods. For example,
it is now believed that finding an opti-
mum scheduling algorithm for nearly
any practical system of constraints and
resources is computationally
nondeterministic. Simulation allows for
testing virtually any scheduling algo-
rithm although the technique is less
useful in searching for optima.
Perhaps before discussing the book a
modest confession from this reviewer is
in order. I learned to use. GPss several
years ago as a means of solving a proba-
bilistic queuing problem, for which the
language is admirably designed, and I
used Schriber (T.J. Schriber, Simula-
tion Using GPSS, John Wiley & Sons,
New York, 1974) as my inspiration,
guide, and tutor. To date, I have not
found any other text that matches the
care, the comprehension, and the clar-
ity of Schriber’s work. So if what fol-
lows tends to be ever so slightly biased,
I hope the reader will undérstand.
The text is organized along conven-
tional lines. It reviews the basic con-
cepts and limitations of simulation and
demonstrates its utility with two dis-
crete event simulation queuing prob-
lems (as opposed to the continuous dif-
ferentials of Forrester). It then proceeds
to briefly discuss the organization of a
simulation study, the problem formula-
tion, the choice of method, collection of
data, error checking, validation, and cri-
tique of results. All this is presented
within the first 50 -pages, so the treat-
ment is brief. However, references are
included at the end of most chapters as
an aid for the more diligent reader.

Nuts and bolts

The nuts and bolts description of Gpss
starts in Chapter 1v, where the authors
introduce some of the specialized syn-
tax and terminology required of this
high-level language. Although no
attempt will be made here to describe
the language—it does require a text to
do that properly—it should be men-
tioned that part of the attraction of Gpss
is that it is a flowchart-oriented lan-
guage which uses a set of about 52 dif-
ferent blocks to define actions imposed
on transactions as they proceed through
the model. This richness can be over-
whelming, so the authors choose a
subset of the block-oriented instruc-
tions and describe them individually.
The term “transaction” as used in GPss
refers to a unit of traffic that moves

from block to block as execution of the -

model proceeds. For example, in a bar-
bershop queue the customers can be
considered transactions, with the appro-
priate statistics gathered about their

time in queue and time in process. At
this point, about 25% through the
volume, ‘the first Gpss problem is pre-
sented and the reader can get a good
idea as to how the parts of the program
fit together. The rest of the book con-
tinues the case study approach, cover-

"ing a selection of examples of increas-

ing complexity. Major sections include
simulation of an automatic warehouse,
a subway system, a job shop, and a tele-
processing system. The latter example is
quite lengthy and requires more than
800 lines of code to. implement as
demonstrated. There may be some
pedagogical objection to this quantity of
detail but it does demonstrate the size
and structure of a practical problem.
Incidentally, it also demonstrates why
few people not directly involved with a
model can or care to check its working
details. If one is involved in using the
results of a model and has not been ac-
tive in its building, the best procedure is
to thoroughly check the assumptions.
The game is won or lost long before the
results are tabulated. '

The five appendices describe the job
control cards and data sets; a listing of
block statements and their graphical
symbols; extensions to Gpss/360 made
by Gpss V which is an upward com-
patible superset; a discussion of the gen-
eration of random numbers and vari-
ates; and a summary of the simulation
languages SIMSCRIPT II, simpL/l, and °
SIMULA 67.

Interestingly, there is no section de-
scribing the important and rather com-
plete capability built into Gpss to dis-
play error messages. Perhaps the
authors were protecting the innocent
student from learning that there are

-approximately 81 ways to make de-

tected assembly program errors; 102
input errors; 299 execution errors; 68
output errors; and 14 warning mes-
sages. My general impression of the
work is that it is a pretty good text to
learn from in a course in which the
student can ask questions of an instruc-
tor and have a dialog, but its dry style
and dense format make it a real chal-
lenge if it is to be used as a manual for
self-study. On that basis, I'll stick with
Professor Schriber.

—John C. Alrich

Mr. Alrich has béen involved with digits
and digital systems since the early 1950s
after graduating from .the School of Engi-
neering at Cal Berkeley. For the last six
years he has been employed at Xerox
Corp., El Segundo, Calif., where he is pre-
sently doing simulation modeling.

(Continued on page 56)
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The data formatter thatcamé in

out of the cold.

Tape drive intelligence has crossed the iron
walls. And taken up residence inside a broad
series of transports —through a special Micro-
formatter™ that Pertec installs internally.

A real technology breakthrough for sure.
But it’s the hot savings potential that intrigues
OEMs most.

Eliminates the need for any external format-
ter to control the reading and writing of data.
Makes interface chores much easier.

Now add in the convenience and cost-
efficiencies you'll realize with just one system
to handle (and ship), instead of two separate
devices.

Saves integration time. With the Microfor-
matter built-in, a single interface can be used for
800 cpi NRZI, 1600 cpi PE, or dual formats.

Saves redesign. Formatted Tape Transports
use the same Pertec industry-standard formatter
interface. And the same Microformatter, to main-
tain parts commonality.

Saves daisy-chain hassles. Every master
Formatted Transport can daisy-chain up to 3
more tape drives—either Pertec standards or
our new Formatted models.

Saves rack costs. You free up former
external-mount slots. And the single-board LSI

Microformatter is so compact it fits into each
drive without restructuring standard rack
mounts.

Internal Formatting. Deep down inside, you
know it’s right! And it’s available in a flexible
configuration range.

Formatted tension-arm: FT7000—compact
7" reel, NRZI or PE, 12.5 to 25 ips. FT8000—
101%" reel; NRZI, PE, or dual NRZI/ PE to
45 ips.

Formatted vacuum-column: FT9000— 105"
reel, 37.5 to 75 ips NRZI, PE or dual. And
FT1000—10%" reel, our vacuum column 125
ips high speed auto-thread, auto-load series,
dual NRZI/PE.

Fully proven product. All are microformatted
extensions of field-proven drives, produced by
the world’s largest independent manufacturer
of peripheral equipment.

And backed by international sales/service
facilities, with a long-term commitment to

" responsiveness. Making emergency assistance

available on a 24-hour, 7-day basis, accessed
through our toll-free 800 line.

At every level —product, sales, maintenance —

Pertec intelligence has always recognized that
cost-effectiveness is the central issue with OEMs.

Please attach coupon/RFQ to company letterhead and return to Pertec, 9600 Irondale Avenue,

Chatsworth, CA 91311.

For immediate requirements, call your nearest Pertec regional sales office: Los Angeles
(213) 996-1333. Ann Arbor, Michigan (313) 668-7980. Hudson, New Hampshire

(603) 883-2100. England (Reading) 582115.

r"" " """ " “""="~""="—"¥"="—""—"=“"=~"“~"=—-~/-= 1

| [ Please send full details on the Pertec Formatted Tape Transport Series. |

| [0 Send pricing information as indicated on the RFQ below (no obligation or cost). I

[ Request for Quote |

I Tape ‘ {

Formatted Reel Velocity Recording Quantity Date Send

I Series # Size (ips) Required Wanted Specs I

l FT7000 7" 12.5-25 PE or NRZI : I
FT8000 101" 12.5-45 PE, NRZI, Dual

co FT9000 10%" 37575  PE,NRZI, Dual I

I Vacuum Column I
FT1000 10" 75-125 Dual NRZI/PE

| Vacuum Column |

I Name. '

| Title. Phone. Ext. |

PCC) PERTEC

a division of Pertec Computer Corporation

CIRCLE 88 ON READER CARD
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(Continued from page 53)

BOOK BRIEFS ...

Managing the Paperwork
Pipeline: Achieving
Cost-Effective Paperwork
and Information Processing
by Monroe S. Kuttner
John Wiley & Sons, Inc.
Somerset, NJ 08873
244 pp.

(1978)
$20.95

After making the argument that effi-
ciency is not the same as effectiveness,
the author spends the rest of the first
half of the book explaining the plan-
ning and preparation steps for his par-
ticular plan for clerical effectiveness.
The plan, entitled pAcE (Program for
the Advancement of Clerical Effective-
ness), emphasizes the user’s under-
standing of his own “paperwork pipe-
line” such that improvements can be
made where needed (rather than being
made, for instance, where they are
popular). Much attention is given to
staff organization and tasks. The last
half of the book covers management
techniques for the director or leader of
the PACE clerical effectiveness program,

in “how-to” style. It also aims to give
managers “enough information to pre-
vent outside consultants or methods
people from doing what they do best
even though it may not be what the
organization needs most to improve its
clerical effectiveness.” This book may be
too analytical for some people, but is
likely to be useful to an organization in-
terested in overhauling its entire method
of paperwork processing, which the
author calls the “Achilles heel of busi-
ness and government.” Mr. Kuttner is
manager, management advisory ser-
vices, for the American Institute of Cer-
tified Public Accountants.
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Data Multiplexors

“One very important aspect to be real-
ized is the development and adoption of
protocols and access methods in host
computer software so the reality of
single-ended 1TDM’s going into a com-
puter or computer front-end becomes a

-common and easily attainable result.

The unwillingness of major computer

AYGormpletelEnvitonment
mliForpTransactionlBrocessig

1.) TAPS HAS ADDED A DATA MIANAGER WITH...

a) Automatic interfaces to your data from a CRT.

b) English language retrieval using boolean questions.
c) Real-time report writing to CRT’s and Printers.

d) Backout/Restart; Full Security; Inverted Index.

2)) TAPS BEST-SELLING APPLICATIBNS MANAGER WITH...

a) On-line building of Screens and Transactions.

b) Twenty-two time saving utilities.

c) Transparent interfaces to CICS, IMS/DC or other CM.
3.) TAPS SUPER-FAST COMMUNICATIONS MONITOR WHICH...

a) Runs on minis and IBM Mainframes.

b) Interfaces with all terminals.

¢) Permits inter-CPU communications.

4.) TAPS INTEGRATED TRANSACTION PROCESSOR WHICH...

a) Builds on-line systems/products fast.

b) Protects systems/products from operating systems,
communications monitors, terminal networks and DBMSs.

¢) Permits systems/products to be moved from IBM Mainframes
to HP3000, Interdata 32, DEC 11, and Series 1.

(80022356548
(@) AL

DEEEEN STRATESY CORERIRATIEN

708 AThitdFAVenUE:
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users to diverge from vendor-supported
software will present some problems to
the more innovative 1TDM suppliers,
who will find themselves getting more
deeply involved with user computer pro-
gramming than they might wish. Never-
theless, the trend toward the use of
IDTM’s, in the context of coming satel-
lite TDMA environments, presents some
interesting opportunities to the more
agile data communications equipment
vendors.”

This articulate analysis is from a new
report on data multiplexors which
covers not only the state of the tech-
nology and the present projected market
composition, but also contains results of
a valuable user survey which includes
such topics as the evolution of data
communications management, multi-
plexor usage, and expected changes to
comeé with the advent of sBs. Also dis-
cussed are preferential relationships that
exist between certain suppliers and
common carriers. From INTERNA-
TIONAL RESOURCE DEVELOPMENT, INC.,
125 Elm Street, P.O. Box 1131, New
Canaan, cT 06840 (203) 966-5615.

Forms Glossary

International Paper offers a nicely put
together glossary for the business forms
industry. It should be useful to users,
suppliers, and manufacturers. There are
clear diagrams of some major terms,
such as the various nonimpact printing
processes. $2 from INTERNATIONAL
PAPER CO., 220 East 42 St., New York,
NY 10017.

Information Center Study

Between 1970 and 1975 ten federal
agencies under the name of uUSAC
(Urban Information Systems Inter-
Agency Committee) provided funding
to six municipalities for the develop-
ment of computer-based information
systems that automated selected muni-
cipal functions, mostly delivery of ser-
vices, with the by-product of data for
management decision making. At the
end of the project, the Dept. of Hous-
ing and Urban Development, lead
member of USAC, gave rise to a support
panel whose purpose was to evaluate
the results of the usac program. One
major recommendation of the support
panel was for the establishment of a na-
tional urban information systems re-
source center for research, technical
assistance to local governments, and
dissemination of information learned in
the process. Because of the size and cost
of such a project (projected cost for
operation over a five year period is esti-
mated at $9 million), further study was
deemed necessary. Public Policy Re-
search Organization of uc Irvine was
chosen (by HUD) for the task in view of
its previous related research. The work
of ppro, which was supported by the

(Continued on page 61)
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I didn't always look this good.
Sometimes I was even embarrassed to go out of the office. Then

one day, my boss introduced me to the Diablo 1355 WP metal-clad
print wheel. Suddenly my characters were coming out crisp.

Proportionally spaced. And uniformly dense.
Since I discovered that Diablo has over 100 type styles, I'm never

bored either. There's 88 characters to choose from in English. And
92 in foreign fonts. And the future looks even better. Because

soon there will be 96 characters to choose from. .
And thanks to the Diablo 1355 WP, I never have to worry about
keeping up with the pace. Because the metal-clad wheel prints 40

characters-per-second.
It's durable too. In fact, the wheel that printed me today was

no youngster. It was over 16 million characters old, but you'd never
know it to look at me. '

Not that I'm vain. But I am "camera
ready" as soon as my page is finished.

And in my line of work it's important
to make the right kind of impression.

Of course, it's only since they .

started using the Diablo 1355 WP metal- v ‘6;? blo"é&‘
clad print wheel that I really became B i

letter perfect.
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A 32K byte dual floppy microcomputer
system for only $2900 complete.

Standard Features:

« Dual 8" floppys store 500,000 characters on line

* 32K bytes of static RAM

* RS-232 C at 75 to 19,200 baud
* 16 line parallel 1/O

¢ Rack or tabletop mounting

* UL-recognized power supplies

¢ BUS oriented computer architecture

e Comes complete with disk BASIC

¢ Includes Interactive Assembler/Editor

e Main processor is an ultra-fast 6502A

¢ Has auxiliary Z-80 and 6800 micros which allow
execution of virtually aII 6502, 6800, 8080 and

Z-80 code!

» User programmabile interrupt vectors on all three micros

¢ Four slots used — four slots open for expansion

The C3-OEM is an ultra-high per-
formance microcomputer system.

Its powerful 6502A microprocessor

- (now triple sourced) out-
benchmarks all 6800- and
-8080-based computers in' BASIC
~-and machine:code using the
- BASIC and assembler provnded
standard with this system.

In fact, the C3-OEM executes -

‘standard BASIC language pro-
grams at speed comparable to
small 16 bit minicomputers.
- Ohio Scientific has a vast
library of low cost software for the
- high performance 6502A including
~‘anon-line debugger, a disassem-
bler, several specialized disk
. operating systems and applica-
tions programs such as our word
processor package and a data
base management system. How-
_ever, the C3-OEM is not just limited
- 10 6502 based software. This :
remarkabie machine aiso has a
6800 and a Z-80 microprocessor.

The system includes a software

'switch so that machine operation
" can be switched from one pro- = -
~cessor to another under software . -

control!
So, one can start w:th exustmg

- 6800, 8080 or Z-80 programs while

deveioping new software Afor,the

: ultra-high‘performance 6502A. -
.~ The C3-OEM isn’t cheap. It’s a .

quality product with mechamcal

features like UL:recognized power

supplies, a three-stage baked-on

~ enamel finish and totally modular 3

construction.” * .

It is the product of Ohio
Scientific's thousands of micro-
computer systems experience. In
fact, all the electronics of the
C3-OEM have been in production
for nearly a year and have field

proven reliability. And, best of all, ‘

this machine is available now in -

- quantity for lmmediate dellvery'

CIRCLE 108 ON READER CARD :

A full spectrum of add-ons are now-
available including more memory,

- up to 16 serial ports, 96 parallel I/O
~lines, a video display, a parallel line
printer interface and a 74 mllluon :

byte Wmchester disk dnve

: *25-49 unit pnce
14 $3590.
5 -9 $3300.
10-24 $3100

: Phone (216) 562 3101
- or write for more.information .
- _and the C3-OEM representatlve
_in your area. ' :

11333 S. Chillicothe Rd.
o Aurora, ‘OH 4420‘2,“
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National Science Foundation, included
nationwide surveys of city and county
information systems. The report recom-
mends that the urban information
center be created and federally funded
for five years, with initial programs di-
rected at the improvement of informa-
tion for management, urban financial
management capabilities and transfer of
computer applications among local gov-
ernments. The report, entitled “A Na-
tional Information Systems Resource
Center: Assessment of Need and Con-
cept; Final Report,” also discusses plans
for implementation and periodic evalua-
tion of the center’s effectiveness. Copies
of the report are available free of charge
(while supplies last) from Dr. Kenneth
L. Kraemer, Director, pPRO, Univ. of
California, Irvine, cA 92717.

Preprocessor for Productivity
Functions and benefits of preproces-
sors for COBOL programmers are de-
scribed in this report. The author’s re-
search and experience are the basis of
the discussion and case studies; also in-
cluded in the report are descriptions of
fourteen selected COBOL preprocessors,
an overview of COBOL aids, suggestions
for implementation, and references. $12
prepaid from SHETAL ENTERPRISES, Dept.
DNPR, 1787 B West Touhy, Chicago, IL
60626.

Maintenance Marketplace

Originally the documentation of a
multiclient study, the comprehensive
four volume report Maintenance Con-
siderations in the Information Han-
dling Marketplace is being made avail-
able to the public. Presently available
are Vol. 1, an executive summary of the
research; Vol. 2, an overview and analy-
sis of the personal computing market-
place, including maintenance con-
siderations; and Vol. 4, a report on
maintenance of dp equipment in the
federal government. Yet to be pub-
lished 'is Vol. 3, covering maintenance

considerations in the business automa- -

tion marketplace.

A companion volume, The Kernal
Planning Method, explains the re-
search: methodology used, and is the
only one of the volumes that is avail-
able separately. The “method” is a
collection of formal techniques for iden-
tifying user needs and
markets. The “kernel” is a discrete seg-
ment of a market or plan; the planning
method attempts to develop from these
kernels a generic corporate process with
which market analysis and planning can
be systematically applied to a given
marketplace.

The Kernel Planning Method sells for

June, 1978

$195. The five-volume set includes two
copies of each volume and is priced at
$6,000. ALLTECH PUBLISHING CO:, 212
Cooper Center, North Park Drive &
Browning Road, Pennsauken, Ny 08109
(609) 662-2122.

Audit and Control

Mr. William Perry, director of profes-
sional practice at the Institute of Inter-
nal Auditors, estimates that only 10% of
auditors have an understanding of data
processing, leaving a large number of
auditors unqualified for today’s busi-
ness environment. This lack of dp quali-
fication is attributed largely to the tradi-
tional separation between dp audit and
internal audit groups. Mr. Perry dis-

cusses changes in the concept of audit
and recommends solutions by way of
control methodology, the involvement
of auditors in systems development,
training and qualifications of dp audi-
tors, audit techniques, and senior man-
agement involvement. Much of the dis-
cussion is in response to an 1BM-funded
SRI study of computer audit and con-
trol, which Mr. Perry recommends as
background material (available from
IBM or, for a fee, from the Institute of
Internal Auditors). “Systems Audability
and Control,” Vol. V, No. | of FAIM’s
Current Technology Report, is clearly
and pleasantly written, and includes
questions and answers and a bibliog-

(Continued on page 66)

segmenting_

DESCRIPTION

TERMINALS FROM TRANSNET

PURCHASE

12-24 MONTH FULL OWNERSHIP PLAN
36 MONTH LEASE PLAN

PURCHASE
PRICE

PER MONTH

12 MOS. 24 MOS. 36 MOS.

DECwriterlll .........
DECprinter | .........
VT52 DECscope .....

ADM 3A CRT ........
ADDS Regent 100....

Ti 765 Bubble Mem. ..
Tl 810 RO Printer ....
Data Products 2230 ..

QUME, Ltr. Qual. RO .

QUME, Ltr. Qual. KSR.

DECwriter Il ..........$1,495 $145 $ 75 $ 52

VT55 DECgraphic CRT

Tl 745 Portable .......

FlexiFile 21, Fipy. Disk
FULL OWNERSHIP AFTER 12 OR 24 MONTHS
10% PURCHASE OPTION AFTER 36 MONTHS

275
240
162

145
125
85

99
86
59

2,895
2,495
1,695

2695 260 135 94

875 84 45 30
1,325 126 67 46
1,875 1756 94 65
2995 285 152 99
1,895 181 97 66
7900 725 395 275
3,195 306 163 112
2,795 268 143 98

1,995 190 102 70

ACCESSORIES AND PERIPHERAL EQUIPMENT
ACOUSTIC COUPLERS e MODEMS e THERMAL PAPER
RIBBONS e INTERFACE MODULES e FLOPPY DISK UNITS

PROMPT DELIVERY e EFFICIENT SERVICE

X

TRANSINET CORPORATION
2005 ROUTE 22, UNION, N.J. 07083

201-688-7800
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Buying intelligent terminals . . . think Ontel!
We’ve planned and engineered our family
of intelligent terminal systems to meet
maximum OEM user needs. With the recent
introduction of the Ontel OP-1/R, the first
truly user-programmable intelligent ter-
minal in its price range, we’ve broadened
our product family. We now offer powerful
cluster systems. Master terminals coupled
with intelligent slaves provide unique
distributive processing capabilities.

Ontel terminals are more than just well-

- .
designed, flexible and reliable. . . they’re
low-cost total systems all engineered to
complete your systems family.

Buying Intelligent Terminals? Think Ontel!

-

i . Supplying the software you need is a must.
We offer 3 high level languages, forms
generation, word processing, text editing,

|

extensive utilities and diagnostics . . . all

- ‘ running under Ontel’s Disk or Diskette
Operating System. Ontel software enables
our users to reduce their development
costs for a multitude of different

applications.

A few more facts. Ontel terminals have a
modular structure with up to 64K of
memory and are designed for field upgrade.
They’re easily programmed and have a fuli
range of controllers including com-

' - . munications, mass storage and printer
In n e interfaces.
Contact Us Today For the Intelligent Answer

Edward J. Heinze Ontel Corporation

National Sales 250 Crossways Park Dr.

Manager Woodbury, NY 11797
(516) 364-2121

62 'CIRCLE 10 ON READER CARD DATAMATION
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“If youre scared,

you make a decision
that’s safe.

If not,you make
a decision thatb right.
What we try to do

is remove the fear”

Tom Knight
Product Mﬁ%ger

Add-on

“We really believe that you can’t do
better than National’s add-on
memory for your IBM 370 computer.
And so do a lot of other people. So

[ tell customers, ‘look, right now there
are hundreds of IBM 370’s in the field
using National Semiconductor
memory. If you haven't heard our
name it's only because until now,

we haven't been selling directly to
end users.

But we actually have a larger
share than anyone else in the 370/
158 and 168 add-on market. We've
delivered over 1200 megabytes. And
with 30% of our business today going

500

emory

~ to upgrading existing customers, we
- must be doing something right.

Now, National is offering 370
add-on memory direct —both the 158
and 168 models, as well as our
Universal Memory, which interfaces
with IBM’s 135, 138, 145, and 148
Processors.

I really believe we know more
about 370 memories than even IBM.
Because not only do we have to know
intimately every component that
goes into our products, we also have
to know the IBM CPU's to which our
products attach. This knowledge lets
us make our memories less expensive

DATAMATION
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than IBM’s, and better—than IBM’S

or anybody else’s.

Beat the heat.

We build our IBM add-on memory
with top-drawer, high density chips.
All the bits work. So unlike most of
our competitors we need no back up
chips, no extra circuitry.

Our switching power supplies
are twice as power efficient as linear
units. They dissipate far less heat.

Which means we can run cooler on
less power than any other 370 add-
on anywhere. And they keep the
juice flowing during power interrup-
tions as long as 50 milliseconds.

Size? Our add-ons are the most
compact in the industry. Sixteen
megabytes can fit into a single frame.

You'd be shocked at how many times
we make a sale just because our
units fit where others won't.

For easy maintenance, our
memory components are socketed.
Soin the rare event of a failing
component, it alone needs to be
replaced, instead of a whole printed
circuit card. :

~ We also make full use of IBM’s
error correction circuitry. Single-bit
errors have no effect on system
operation. Our advanced error
detection circuitry and software
diagnostics allow us to identify and
replace failing components during
scheduled maintenance. And with
single-bit errors under control,

double-bit errors just don’t happen.

Take a bold step.

You know and I know that your D.P.
budget is spent for system perform-
ance. Extra memory means extra per-
formance. And National gives you
more memory for your money. The
equation is simple. ‘

We understand the “safe” feeling
you get by going with IBM memory.
But consider. National has a bigger
market share than any other inde-
pendent supplier. We've been deeply
committed to 370 add-on memories
for years. We can meet all your 370
add-on requirements, whatever they
may be, now and in the future.

" If you still feel safer with IBM
memory from IBM, fine. But if you
want to take that bold, bold step and
find out more about IBM System/
370 add-on memory from National,
contact me personally: Tom Knight,
Product Manager, National Semicon-
ductor Corporation, Drawer 3, 2900
Semiconductor Drive, Santa Clara,

California 950517

Computer Products Group

#4 National Semiconductor Corporation
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raphy of related reading. $25. FamM
TECHNICAL PRODUCTS, INC., P.O. Box
1013, Melville, Ny 11746.

Medical Software

A directory of medical applications fea-
turing 158 vendors is offered by Wash-
ington University’s Biomedical Com-
puter Laboratory for a mere $1.25.
Information on each program includes
the percentage of software development
effort spent in custom-tailoring to meet
individual requirements and how widely

used the program is. Vendor informa-
tion includes the company’s emphasis
and addresses and telephone numbers.
Also included is a suggested systematic
methodology for vendor selection. Con-

tact: Mrs. Polly Raith, Monographs
Secretary, Biomedical Computer
Laboratory, Washington University,

School of Medicine, 700 Euclid Ave.,
St. Louis, Mo 63110.

Remote vs. In-House

Herbert A. Seidman has put together a
report analyzing the buying rationale of
users faced with the in-house comput-
ing vs. computer services decision. Both
users and vendors were interviewed.
Reportedly surprising answers were

SAMPLE PLQT USING SUBROUTINES
Y

D
RADIANS.

wIieD frates

e\

CHROMATICITY

TAXES ON INCOME AND HEALTH AS
PERCENT OF TOTAL TAX BURDEN

CIE (XaY)

e

T 6 6 6 6 0 3 06 0 6 0 % & 8 & A8 G G S E N O L P E L ELEDP OO O PP ES

2 8 94808900 28 %6008 Q0080 &8 &80 s BE 56 CR 8 CE S

. Yes, I'd like to know more about the 600 Series Desktop Plotters.

Name

Company.

Address

Broomall Industries, Inc. |

City/State/Zip

700 Abbott Drive, |

Broomall, Pa. 19008 |

] Phone

Telephone 215-328-1040 |}
L-------------------------.---‘
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found to such questions as, “Is cost a
primary motivator?” Down-time prob-
lems and their relevance to the in-house
decision, migration paths of various
types of dp consumers, and long range
strategies are also explored. Remote
Computing Services vs. In-House Com-
puters: An Analysis of the User’s Choice
is $750. sBs PUBLISHING, 4320 Stevens
Creek Blvd., Suite 190, San Jose, cA
95129.

Series/1 Users

Nearly 50 current users of the IBM
Series/1 were interviewed for this re-
port on user experience with the
Series/ 1, including installation, prob-
lems with hardware and software, and
analysis of user configurations and
applications. Also discussed are where
1BM will most likely expand the
Series/1, potential market areas, data
base management methods, and the dis-
placement of other equipment by the
Series/1. Price: $175. SBS PUBLISHING,
4320 Stevens Creek Blvd, Suite 190, San
Jose, cA 95129 (408) 243-8121.

Tech Control

A March supplement to Auerbach’s
Data Communications Management
series is available separately which dis-
cusses symptoms and probable causes of
problems encountered in a multivendor
data network. Diagnostic techniques
and equipment are detailed. *“Putting
the Finger on Finger Pointing: A ‘How-
To’ Manual on Tech Control” is $10
(prepaid). AUERBACH PUBLISHERS, INC.,
6560 North Park Drive, Pennsauken, NJ
08109.

World Calendar of Shows

This regularly updated eighteen page
listing of high technology exhibits and
conferences is impressively interna-
tional: countries from A to Z are listed,
with dates, titles, and locations of
upcoming events. Copies are free. TWI
INTERNATIONAL  EXHIBITOR  SERVICES,
1120 Karlstad Drive, Sunnyvale CA
94086 (408) 745-7500.

Personal Computers
Tandy Computer’s catalog may well
become the Montgomery-Wards cata-
log of personal computing. In addition
to -including its sister-division Radio
Shack’s Trs-80 microcomputer, TC’s
catalog features processors from IMSAIL,
Vector Graphic, Technical Design Labs,
Polymorphic Systems, Icom, South
West Technical Products, and others.
(Continued on.page 72)
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- A Show and Conference

for

Vice Presidents in Charge

of

Information Management '

(And for those who plan to be.)

Mail the attached card for complete details on the
Fifth International Information Management Exposition & Conference
- McCormick Place, Chicago, Oct. 16-19, 1978
or write: Clapp & Poliak Inc., Management, 245 Park Avenue, New York, NY 10017
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New Developments from Systems...

The New MOS

SEL 32/5730
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Until now, ybu’Ve either had

to forego 16-bit pricing to get
32-bit performance, or you've
had to give up 32-bit perform-
ance just to keep the budget
in line.

No longer. Now you can in-
vest in a full-blown 32-bit com-
puter system and pay no more
than you would for a 16-bit
computer. And not have to
worry about insufficient power
for future needs.

- Here’s why: value engineer-
ing. We've taken our high-per-
formance 32-bit computers, and

Packaged Systems.

we've done some packaging
that makes sense. We've added
MOS memory. Expanded and
fine-tuned our operationally-
proven software. Made our
systems more compact, more
efficient. And we put it all to-
gether for a third less money.

The result? A broad family
of 32-bit computer systems,
perfect for jobs that require
high thruputs like telemetry,
seismic exploration, or research.
Or for jobs that need lots of
I/O; process control, simula-
tion, or laboratory automation.

All are upward-compatible,
so you can still grow, but start
with a minimal investment.

If you'd like to have real per-

formance, but can’t overlook .

how effectively you use your
budget, talk to us. We'll make
sure that when you invest in
SYSTEMS computers, more
dollars will flow to your bot-
tom line.

Call us. We're easy to talk
to.(305) 587-2900
6901 West Sunrise Boulevard
Ft. Lauderdale, Florida 33313.

|
o

SEL 32/5740

SEL 32/5750

SYSTEMS
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And then there are terminals, both from
the personal computer companies and
mainstream dp firms, such as Lear Sieg-
_ler,” Soroc, and Intelligent Systems
Corp. to name a few. Need a printer?
They’ve got them, from more than half-
a-dozen sources. Floppy and cassette
units? They’re in the book. For those
doing custom hardware, there’s compo-
nents, pc boards, and tools. There also
are sections on software and books.
And, in what may be its first offering to
the personal computing market, Com-
puter Automation’s Naked Mini4 is
offered, starting at the bare board and
ranging up into a full system. This 52-
page, four-color catalog is the nicest
looking, and one of the most compre-
hensive, personal computing booklets
we've seen to date. TANDY COMPUTERS,
Fort Worth, Texas.
FOR COPY CIRCLE 439 ON READER CARD
Computer Security
“Guidelines for Establishing a Com-
puter Security Program” is inténded to
provide useful information and a prac-
tical framework for organizations which
previously have not had the time or re-
sources to implement an effective secur-
ity program. The 12-page handbook
presents, in outline form, the remarks of

Capt. Daniel Fannin (Dept. of Defense
Computer Institute) at a workshop he
led at this society’s Fourth Annual
Computer Security Conference, held
last November. Major topic headings

include “initiation of the computer secu- -

rity program development process,”
“security program development phases,”
“vulnerability/threat/risk analysis,” and
“planning for the analysis and design
phase.” COMPUTER SECURITY INSTITUTE,
Hudson, Mass.

FOR COPY CIRCLE 440 ON READER CARD

Data Communications

Monitoring

The Ems-One Event Management Sys-
tem for monitoring and diagnosing data
communications networks is described
in a six-page, four-color brochure. The
brochure covers automatic monitoring,
automatic  preventive maintenance,
manual- mode, and self-learn operating
modes. System archetecture and system
capacity are explained. A functional
block diagram shows one possible
configuration. INTERTEL, INC., Burlmg—
ton, Mass.

FOR COPY CIRCLE 441 ON READER CARD

Mini/Micro Catalog

Mini and microcomputers—ranging
from ppP-11/45 down to single board
microcomputers from IMsAl, Cromem-
co, and Mos Technology—are included
in"this 72-page, illustrated catalog. Also
included are printers, terminals, discs,

‘ment Review,”

media, books, and tools. Many of the
descriptions go to great lengths to pro-
vide useful, relevant .information. For
instance, the two-page description of
Commodore’s PET personal computer
includes the data readers would
expect—specs, service, delivery—and a
rather unexpected section headed
“When Not to Buy a per” (when you
want to use 8080 software or S-100 bus
cards, or when you want quick deliv-
ery). NEWMAN COMPUTER EXCHANGE,
INC., Ann Arbor, Mich.

FOR COPY CIRCLE 442 ON READER CARD

Auditing Checklist
“Checklist for Performing pp Depart-
a two-page set of audit
review questions, covers planning, man-
agement and organization, system con-
trols, standards, personnel, and secu-
rity. Prepared from audit guidelines
used by accounting firms, the checklist
also is contained in this vendor’s audio
cassette training course, Auditable
Internal Control Systems (AUDICS).
Contact the vendor for a free copy of
the checklist. INFO 3, Woodland Hills,
Calif.
FOR COPY CIRCLE 443 ON READER CARD
Books
It takes 52 pages to list and describe the
600-plus books available from this pub-
lisher. “Computers, Calculators &
Microporcessors” and “Hobby Elec-
tronics” are just two of the many sec-
(Continued on page 78)

varian :
graphics §

printing/plotting

Name

] Also put me on your mailing list [] Callme at ( )

. The first name in pnnter/ plotters.

® ‘“‘Printer/Plotter Considerations,” a short course on electrostatic

. ® Actual samples from a Varian Graphics printer/plotter
| @ Varian Graphics hardware and software product line information

7

Organization \

City

State

Zip

Application(s)

Computer:

Operating System:

72

varian

611 Hansen Way, Box D-106, Pal
(415) 494-3004/TWX 910-373-17

alifornia 94303
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Well, prepare yourself for a pleasant surprise. You don't T——
have to just setile anymore, because National CSS, Inc.is
introducing the NCSS 3200 Series of computing systems.

370-COMPATIBLE. With the NCSS 3200 you can con-
finue to dao daia nrocessing the way vou alwave have
because the NCSS 3200 is 370-compatible. That's the
way the operating system was designed over 10 years
ago. It's 370-oriented which means you don't have to worry
about program conversions. Or retraining your peop!e.-- ,

POWERFUL OPERATING SYSTEM. With the NCSS .
3200 you get the sofiware power and ver: satlllty ofa mam- %
frame—but in a minicomputer package. So, when you -
consider price/performal nee, our mainframe =rchsteciur°
and mmlcomputer pnce puis you well ahead of the game

- FULL BACK-UP. With the NCSS 3200 should peak imds
.. occur,you are completeiy backed up by the NCSS ™+ ~
“timesharing network of large-scale computers-—lmked
by 70,000 miles oi leased lines to 80 dial-up locaﬁons
“nationwide. This same network is also available to. you of".
apphcai;ons deuelopment bcth be fore and after ymr o
new N CS::; 3200 arrlves :

Y i

- So,if you re !cokmg for yous own computmg ::ystem, |
- take a look at our brochure about the new NCSS 3200,
"Senes We thm.c you k1] “i‘md what you ve b@ n searvhlng::;a 3
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Realist,

_ Tohavean |
intelligent system,
thereader has

to make sense.

Systems design is your key to a
smart microfilm reader buy. But there
are a lot of readers available on the
market. How do you choose?

At Realist, we give you the best
options in readers because we
consider systems applications right
from square one.

Front projection. Rear projection.
Portability. We'll help you analyze
your needs, so you can make a
sensible decision. Because to make
intelligent choices, you need
intelligent alternatives.

Shown:

REALIST VANTAGE. The most
functionally advanced COM reader on
the market.

REALIST EXECUTIVE & AGENT.
The world's only true portables. Each
features a spacious briefcase with
built-in fiche panels.

REALIST VALIANT. The lowest cost
front projection reader of all major
brands.

Anybody will sell you a reader.
Realist will provide you with a
great deal more: consultation
on your microform system at
no cost. For further
information on the Realist
line, call toll free: '
-1-800-558-8577.

B REALIST

Realist,Inc.

Microform Products Division
N93 W16288 Megal Drive
Menomonee Falls, WI 53051
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The interactive database system that keeps
aconstant check on over 14,000 bani¢s.

The Federal Deposit Insurance Corpo-  enough to make that data accessible to
ration needed a way to manage details anyone—even people who've never used
about the financial condition of each ofits  a computer before.
member banks. And handle over 32,000 If you need a DBMS for your IBM 370/

inquiries a day. 138 or larger computer, find out why
They chose CCA s Model 204 —the thousands of users nationwide are satis-
only DBMS designed fromthe starttobe  fied with Model 204. Contact Computer
interactive. Corporation of America, 575 Technology
Model 204 has the power to manipulate  Square, Cambridge, MA 02139,
avastamount of data, yetit's simple (617)491-3670.

Computer Corporation of America
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tion headings, which range from “Avia-
tion & Hang Gliding” to “Crocheting.”
A few of the titles of potential interest
to dp personnel (and particularly those
leaning toward personal computing) are
Microprocessor | Microprogramming
Handbook, Microprocessor Program-
ming for Computer Hobbyist, and Build
Your Own Working Robot. TAB BOOKS,
Blue Ridge Summit, Penn.

FOR COPY CIRCLE 444 ON READER CARD

Leasing Programs

A four-page, two-color brochure out-
lines the lease plans offered for this ven-
dor’s line of computer power systems.
Three types of lease plans are de-
scribed: operating lease, lease-purchase,
and purchase-option. For each, the bro-
chure lists available terms (one to five
years), initial payments (if any) and op-
tions during or at the end of the lease
term.” Instructions are provided for
calculating lease rates based on the pur-
chase price of the desired system and
the term of the lease. The brochure also
contains the procedure for completing
the lease form. COMPUTER POWER
SYSTEMS CORP., Long Beach, Calif.
FOR COPY CIRCLE 445 ON READER CARD
Communication Test Sets

Data communications test sets are de-
scribed in this eight-page, four-color
brochure. The vendor’s Data Tech 9600
and pMko4 Terminal Tester are high-
lighted, each receiving two pages and
full-color illustrations. Applications and
capabilities are detailed, and several
block diagrams show how the Data
Tech can be used. The brochure de-
scribes nine other related products,
including the TMG-10 Test Message
Generator, and pTr-4 Data Test Panel;
each description includes a photo-
graph. ATLANTIC RESEARCH = CORP.,
Alexandria, Va.

FOR COPY CIRCLE 446 ON READER CARD

Networking Software

The philosophy, structure, products,
and services which allow networking
with this vendor’s minicomputers are
described in a brochure entitled “DECnet
Phase  11—Networking  Distributed
Computers.” The booklet summarizes
software products, shows product func-
tionality on communication and
user/ program levels, and discusses reli-
ability, availability, and maintainability
program features. DIGITAL EQUIPMENT
Ccorp., Northboro, Mass.

FOR COPY CIRCLE 447 ON READER CARD

Microprocessor Education

Books and educational products cover-
ing microprocessors and related applica-
tions are described in this 12-page, illus-
trated catalog. Books and self study
course are broken out into introduc-
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tory, intermediate, and specialized
classifications. Among the titles offered
are Introduction to Personal and Busi-
ness Computing, Bit-slice Encyclo-
pedia, and Microprogrammed APL
Implementation; self-study courses in-
clude Programming Microprocessors,
and Microprocessor Interfacing Tech-
niques. Video tapes, foreign versions,
and in-house training services also are
covered. SYBEX, INC., Berkeley, Calif.

FOR COPY CIRCLE 448 ON READER CARD

Network Directory

This public packet-switched network
common carrier has published a direc-
tory of its subscribers that offer inter-
active computer based services to the
public. The booklet first describes sub-
scribers, listing their computers and pri-
mary applications, along with a com-
pany contact for further information.
Another section covers more than 175
data bases that subscribers make avail-
able to other users. A cross-reference
section provides an index to major
applications. TYMNET, INC., Cupertino,
Calif. ' ‘

FOR COPY CIRCLE 449 ON READER CARD
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Micrographics

Three days of presentations, panel dis-
cussions, and case studies. Sessions will
be offered on indexing, management
techniques, advanced technologies, per-
sonnel policies and performance mea-
surements, and potentials of optical,
digital video and facsimile. Plenary ses-
sions will address the converging tech-
nologies of micrographics and com-
puters, and industry considerations.
July 17-19 in Washington, D.C. Fee:
$330. Dept. PR, AIIE Seminars, P.O. Box
3727, Santa Monica, cA 90403 (213)
450-0500.

Software Engineering

Three professors—J.R. Abrial, B.W.
Boehm, and C.A.R. Hoare—will
present software methodology and prac-
tice in the July session of Computer
Science Summer School. July 10-28.
Presentations will be in French and
English. 7,000 francs (about $1,200); in-
cludes room and board. Contact: Secre-
tariate des ecoles d’ete, 1, avenue du
General de Gaulle, 92140 Clamart
(France) 645.21.61.

Coding and Information Theory

A course presenting the fundamentals of
representation, storage, and transmis-
sion of data will be given by Richard
Hamming July 17-21 at ucLA, August 7-
11 at the Univ. of Toronto, and Sep-
tember 11-15 at Georgia Institute of

Technology. Covered will be  error
detection and prevention codes, effi-
ciency enhancement through informa-
tion compressing codes, and the infor-
mation theory describing obtainable
limits for error protection and effi-
ciency. Practical illustrations and under-
lying philosophy are promised. $475.
ucLA Extension, 10995 Le Conte Ave.,
Los Angeles, ca 90024,

On-line Audit Controls

. Practical descriptions and case study

analyses aimed at enabling the student
to design and evaluate a system which
has multiple security/privacy levels and
rigid failure recovery requirements. Of-
fered June 21-23 in Washington, D.C.;
July 19-21 in San Francisco. Fee: $425.
The Institute for Professional Educa-
tion, Suite 601, 1901 North Fort Myer
Drive, Arlington, va 22209.

Software Audit and Control

A variety of techniques to protect
against accidental or. deliberate modi-
fication, destruction, or disclosure of
sensitive data will be presented. The
seminar will be a review of practical
methods reinforced with studies of case
histories. June 28-30 in Washington,
D.C. Fee: $450. epp Audit Controls,
Inc., 7700 Edgewater Drive, Suite 745,
Oakland, ca 94621 (415) 638-4075.

Networks .

A comprehensive introduction to dis-
tributed processing and computer net-
work system planning, implementation
and design. Application illustrations are
promised. To be held in Boston June
20-23 and in Aspen July 11-14. Fee:
$595. Integrated Computer Systems,
3304 Pico Blvd., P.O. Box 5339, Santa
Monica, ca 90405 (213) 450-2060.

Data Base Technical

Management

Primarily designed for managers and
senior dp staff. Covers data analysis and
logical design, the development cycle,
design methods, DBMS and case study-
type design exercises. Offered in
London July 24-25 and November 6-7.
Fee: 145 pounds. Contact: The Regis-
trar 106, BIs Applied Systems Ltd., 79-
80 Blackfriars Road, London sl 8uB
(01) 928-9511.

Word Processing

For potential and current users of word
processing technology. Updates and
forecasts of technical developments,
case studies of successful applications,
and management techniques. June 28-30
in Chicago. Fees: $300 for individuals,
$235 for teams. Contact: Dept. DTM,
AlIE Seminars, P.O. Box 3727, Santa
Monica, ca 90403 (213) 450-0500. 3%
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The only source you need
for remote batch, interactive,
and distributed processing

systems... HARRIS.

The Total Source

When you're in the market for data
processing products, it’s important to
remember one fact that is often
overlooked: you're not just buying

" equipment, you're buying commitment.

That'’s why you should be looking at
Harris as the only source you need,
whether your requireménts are for
remote batch terminals, local or remote
interactive terminals, data entry
products or systems for distributed data

_processing.

Behind Harris products is an $800
million per year company with a solid
record of financial stability and growth.

. Data Communications is one of the
largest Harris Divisions, with established
products, seasoned field and support
organizations, and a commitment to
continuing leadership based on heavy
investments in research and
development.

You buy Harris products with
" confidence that we'll be around when
you need us — not just today and
tomorrow but years from now. And you
can be assured that your product base
will stay at the state-of-the-art with no
danger of obsolescence.

Families of Products from a Single
Vendor .

The Harris solution to your data
processing problem is built around a
modular hardware and software
structure that grows with you as your

. requirements change and increase. We
offer families of products and make it
easy for you to upgrade within families.
You set your own pace and Harris
supports you all the way. And, if your

‘processing calls for several different
kinds of terminals, Harris can meet your
needs ... and give you all the advantages
a single vendor can provide!

80

Remote Batch Terminals

¥

HARRIS 1620 remote batch terminals
feature multiple communication with
up to four hosts simultaneously, a wide
variety of popular emulators, and
transmission specds up to 56,000 bits
per second.

Harris offers three families of remote
batch processing products for
entry-level, medium function, and
high-function applications: the Harris
500, 1200 and 1600 series respectively. As
an example of the product-family
concept, our economical Harris 1610 is
built around a memory-based opérating
system, performs remote batch and
media conversion and includes a wide
variety of proven peripherals.

Step forward from the 1610 and you
grow into our Harris 1620 with
capabilities including multiple
emulators (up to four concurrently), to
most major mainframes. Either the 1610
or 1620 can be field-upgraded to our
distributed data processing products. .

Systems for Distributed i’mcessitig
You can choose from four Harris 1600

* systems for distributed data processing.

The Harris 1650 is the first 1600 model to
incorporate a mainframe-type disk
operating system. It provides data entry
and remote batch processing
concurrently. Next, our Harris 1660 adds
programmability in either interactive or
batch modes and accommodates both
format-driven and program-driven
interactive applications. Then we offer
the Harris 1670, featuring the significant
advantages detailed below; and the .
Harris 1680 which uses dual processors
for expanded concurrency capabilities.

Interactive Terminals
For the growing interactive market,
Harris offers the established 8000 series.

‘ The proven Harris 8170 emulates IBM

3270 models 1, 2,11 and 12 and is SDLC
compatible. Emulation is also provided

~ for the IBM 3272 controller. Other Harris

interactive products emulate Burroughs,
Univac and Honeywell terminals. Our
top-of-the-line 8180 includes dual
diskettes with 500K bytes of off-line
storage, five megabytes of disk storage
(optional), and-up to 96K bytes of
memory. These enhancements permit
applications such as local format
storage, spooled print and queued
transaction handling.

|Vt
~_2

HARRIS 8000 series terminals
commuriicate interactively with IBM,
Honeywell, Univac and Burroughs
mainframes.

\i

Everything You Need for Distributed
Processing . . . in One System

We've combined the capabilities of
our 8170 interactive product with our
1660 distributed data processing
product, both leaders in their
respective fields, to provide a powerful
new system for distributed data
processing. We call it the Harris 1670.
It's the one system you've been waiting
for that will perform five basic data
processing functions: local or remote
batch, data entry, local interaction and
remote interaction concurrently.
Combining two major Harris resources
enables us to produce the 1670 in
volume, assuring you a competitive
price and unbeatable performance.
This single, modular system can fill

DATAMATION




your terminal requirements — batch,
3270-compatible, and data entry —
and is capable of growing with your
processing needs in all these areas.

BATA

The five typical elements of a
distributed data processing system.

Batch Processing

When devoted to remote batch
communications, Harris’ multi-task
operating system enables the 1670 to
perform any of the sophisticated RIE
functions of the 1610 and 1620 models. In
addition, the 1670 offers local batch
processing with ANSI compatible
COBOL and batch utilities, including
SORT/MERGE.

Data Entry

You can choose from two
format-driven data entry packages, easily
implemented by data entry personnel.
The two packages, Format 10 and Format
41, make your data entry jobs simple,
efficient and effective.

User-Written Programs (Local Inquiry)

We offer an easily learned, English-like
high level programming language
(REGAL), for optimized screen
management and for applications such
as source document capture and

Sophlstlcated new HARRIS 1670 dlstrzbuted processing system offers local or
remote batch processing, data entry, and local and remote interaction
concurrently. CRTS are individually switchable between local and host files. -

interaction with the local 1670 data base.
CRTs running REGAL programs can be

located either at the 1670 site or remotely.
Additionally, the CRT can control station
printers to produce required hard copy.

Remote Inquiry (3270-Compatible
Interaction)

This capability enables the CRT
operator to connect through the 1670 to
3270-compatible programs at a remote
host site.

Selectable Mode CRTs can be used to
perform operations in the 1670 mode
(including data entry and user-written
programs), or to switch to.
3270-compatible host programs.
Switching is controlled individually at
each station by the operator, and the
system automatically ensures data

integrity when switching from one mode .

to the other. Selectable Mode enables
you to off-load the host by performing
processing locally for the majority of
your requirements, saving host

HOST INTERACTIVE
CAT KEY ENTRY D D

"‘..
.

DISKS CARD  LINE GN
READER PRINTER  TAPE

The new HARRIS 1670 combines the capabilities of the 1660 with

concurrent interactive processing to a host mainframe ..

STATIONS

HOST /LOCAL
KEY ENTRY
STATIDNS

QDCE

REMOTE Cl
KEVEN?HY STATION
WITH PRINTER

. and the

HARRIS 1670 can be installed with no change in host software.

June, 1978
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resources for those occasions when data
is not stored locally. Compare this
feature when you're evaluating
distributed systems!

No Changes Required at Your Host
The fact is, both RJE and
3270-compatible applications can be
executed using the 1670 with no changes-
or new investment in host software.
What'’s more, you continue to save since
we can upgrade most Harris 1600 and
8170 systems to 1670s with minimal
disruptions to your operations.

Do It All with Harris

To sum up, there’s no need now to
shop around for a variety of systems to
handle your requirements for remote
batch, local or remote interaction or
distributed data processing. Start with
Harris and you're assured a migration
path from the system you need today all
the way to one you'll require in the
future.

For more infarmaﬂqn, contact your
nearest Harris sales office or: Harris
Corporation, Data Communications
Division, 11262 Indian Trail,

PO. Box 44076, Dallas, Texas 75234,
(214) 620-4400.

UL HARRIS
( ] I - } i COMMUNICATIONS AND
- - INFORMATION HANDLING

The only source you need.
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Editor's Readout

John L. Kirkiley, Editor
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A Scathing Look
~at U.S. Standards

Ordinarily government reports are about as interesting as a bowl of puffed rice.
And about as nourishing.

An exception crossed our desk the other day and we’d not only like to tell you
about it, but recommend that you order a copy of this 60 page typewritten docu-
ment ‘and set aside an hour for its perusal.

Issued April 19 by the General Accounting Office (and previewed in our January
Look Ahead column), it’s called “The Federal Information Processing Standards
Program: Many Potential Benefits, Little Progress, and Many Problems.”

Now standards are not the most fascinating topic that one encounters in
computerdom or anywhere else. And when they are discussed in official docu-
mentese, you'd expect to be nodding off by the second paragraph.

But the tone of this report and the sweep of its perspective set it apart. Frustra-
tion and exasperation alternate with dire recommendations for government-ini-
tiated unilateral action. Federal agencies, particularly the National Bureau of Stan-
dards, are raked over the coals. In the appendix, case histories chronicle
obstructionism, foot dragging and bureaucratic bumbling that would be ludicrous if
the effects weren’t so damaging.

The report opens with a simple but persuasive argument that the government,
because of its size, needs standards. (And incidentally that the computer industry
had best pay attention to the government’s adp policy statements: the government is
the world’s largest user of dp resources, spending over $10 billion each year for
equipment and personnel. As of last September it owned or leased over 11,000

- computers with a staff of over 150,000 technical personnel.)

Because few standards have been developed, because compliance with those that
have has been slipshod at best, because the Brooks Act is not being enforced,
“many federal agencies have become locked into suppliers of computers and related
services.” The number of noncompetitive procurements is rising, but so is the cost
of computer program conversmn, now running at a substantial $450 million per
year.

1t’s when the report focuses a baleful eye on the National Bureau of Standards’
Institute for Computer Science and Technology that the tone becomes most
acerbic. The report cites a pathetic track record: for example, NBs committed itself
to publishing 13 federal standards in 1976; they issued two standards and six guide-
lines. In 1975 NBs said they would issue 20. They produced five standards and one
guideline. And so it goes, back through the years.

Lack of funds, claims NBs. In so many words, GAo answers, hogwash. You've
depended too much on the commercial sector, you haven’t made standards visible
to Congress and oMB, you haven’t established priorities, exercised controls, and
your top managers just haven’t been interested.

But NBs isn’t the only group to take it on the chin. Private industry is accused of

" self-serving foot-dragging, the Government Services Administration of i 1gnormg its

own rules, and the U.S. standards activities of being mampulated by special interest
groups. And there’s lots more.

But the real kicker is in the GAO recommendation, repeated several times so even
the most inattentive will get the point. “The government should. be prepared to
develop and adopt standards unilaterally when it recognizes that industry or groups
within mdustry are delaymg excessively the development of essential federal
standards.”

The message to the computer industry is clear: “Get your act together or we’ll do
it for you.” And would you want the organization that gave you the U.S. Post
Office to set industry’s standards?

Enough said. To order the report send $1.00 to the U.S. General Accounting
Office, Distribution Section, P.O. Box 20013, Washington, bc 20013. Reference the
report by name, number FGMsD-78-23, and date, April 19, 1978.
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Dear Ma:

Vadic’s new modems direct-~
connect to any telephone line:
residence, business, WATS, leased...
can yours?

The day of the truly portable terminal has arrived, thanks

.to Vadic. You see, Ma, Vadic has a brand new line of highly

- styled, low proﬁle modems specrﬁcally desrgned for remote ‘

_ terminal users.

: These modems dlrect connectto any dral-up phone be it
b resxdence business, WATS, behind:a PBX...you nameit. =
- This means users will no longer have to rent your DAAs, e

- saving them money and space. :

- .Can your:modems do this, Ma, or do they requrre the
~ more expensive data lines? - -

: Whatever the terminal, Vadic has the modem —

; 1200bps, 300bps, full duplex half duplex, dial-up leased e

- line. They're simple to install. Just unplug the phone, plug =
. the modem into the voice or datajack, connecttheterminal = "

and start communicating. Putting it simply, Ma, Vadics new

-~ modems combine the portability of acoustic coupling with

vadic|mMepeM

 vaaass |

: the performance and rehabrhty of drrect connect.

- A good example is the VA3455 shown above. It prowdes i ’

. . 1200bps full duplex operation over the switched network or

two-wire leased line. It's the coolest running modem ever

 built. Requires less space, too, because the phone canssit on.
© top:of the modem, or modems can be stacked wnthout

creatmg a heat problem.

~ With these great new direct connect modems at the S
‘remote end; and Vadic’s remarkable triple modem, which
: automatrcally becomes a VA3400, a 212A or.a 103, at
- the computer site, Vadic has opened new vistas in data ,
- communications. The whole story is in Vadic's new B-page o

brochure Better phone, or write for yours. today, Ma
Your rndependent thmkrng son,

WW;Z«

RacaI-Vadlc hf Lval:lll:.‘]

222 Casplan Drive, Sunnyvale, CA 94086 . Tel (408) 744-0810 . TWX 910 339 9297 .
: : cmcus 13 ON_READER CARD -

Member ot IDCMA

ALl

The Electramcs Group ~ '



. “Anewland speed record? A candidate for Guinness’
Book of Records?

-Perhaps so.

At any rate, Telefile Computer Products Inc., of.
Irvine, California, decided to see if Telex’ new hrgh
performance tape drive really was as flexible as we've
touted (and have a little fun along the way).

The results in Telefile’s own words:

. “We were impressed by Telex’ engineering
achievements and interfacing ease. To be able to offer
such a variety of speeds and densities in a single basic unit
seemed almost too good to be true.
- “But Telex passed the test with flying colors.
“It means that our customers can upgrade and

+ increase system performance simply by changing circuit
‘modules and heads on site. This flexibility will he]p keep
our spares, training and logistics costs down, too”’

Telefile has since increased their tape order to 200
units including formatters.

Now they can offer users of vanous mmlcomputers

and major mainframes the full range of storage capability
in their Matchmaker systems—high- and low-density
disk drives with tape to match.

Look into Telex’ new dual-density tape drives and

- triple-density formatters. You'll have full IBM

compatibility, break speed records (forward and reverse)
and be able to handle lower-density PE and NRZI data
formats ...and GCR as well.

Telex has the only tape drive and formatter in its class
that writes 0.3-inch interrecord gaps—without
program restriction. '

Get on the right track, contact: Dan O'Neill, Telex
Computer Products, Inc., 6422 E. 41st St., Tulsa, OK
74135. Telephone: (918) 627-1111.

TELEX,

Tape drive miniaturization. . . in a big way.

lt’went ffrdm 45 to '125 ips and 800,
to 6250 bpi in 28 minutes flat.




TheTop 50

US.Companiesin the
Data Processing Industry

by Oscar H. Rothenbuecher

A great deal of pushing and shoving went on as the industry grew to the $30 billion level.

For the third consecutive year; Arthur
D. Little, Inc. has produced DATAMA-
TiON's review of the U.S. data pro-
cessing industry as represented by its
top 50 participants. As in the last two
years, it has been a challenging task.
With the spreading of digital elec-
tronics in an ever wider array of equip-
ment, just defining the boundaries of
the industry is difficult. Identifying how
many dollars of each company’s gross
revenues to apportion to dp products
and services is tough as well, especially
since such things are usually not called
out in public financial reports and since
the company in question may actually
get its revenues from several industries.
All of this leads to considerable re-
search, analysis, and estimation.

Fortunately, some changes in report-
ing went into effect in 1977 in accor-
dance with the provisions of the State-
ment of Financial Accounting
Standards. Many companies began
reporting dp revenues and international
revenues separate from other figures.
The changes have led to some restate-
ment of 1976 figures, for our com-
parison with 1977 data, but overall will
lead to more accurate and reliable
information.

We're fortunate, too, in receiving
. more and more cooperation from the
companies involved, which we deeply
appreciate.

Still the job isn’t easy, and we’ve had
to simplify it as much as seemed rea-
sonable. In the compilation presented,
we have concentrated on the activities
and related revenues concerned with
general purpose data processing prod-
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ucts and services offered to the.end user
community. We've excluded such spe-
cialized subjects as defense-related sys-
tems, pure data communications (where
no “processing” is done), and stand-
alone products with digital electronics
such as electronic cash registers. Excep-
tions—or apparent exceptions—to even
these simple rules have been made, as in
the inclusion of point of sale terminals;
siich cases are clearly noted.

We've found that 1977 was a good
year: cumulative 1977 revenues for the
top 50 U.S. companies in the data pro-
cessing industry amount to $29.6
billion, an increase of 18.19% over the

The Top 50 garner more
than 95% of U.S. dp
industry revenues.

previous year’s restated level. For com-
parison, 1976 revenues were only about
14% higher than 1975%. The threshold
for entry to the list was also up, to $69
million, from $55 million in 1976 and
$40 million in 1975. And only two com-
panies on the list reported losses for the
year. :

The question always remains how
accurately the top 50 companies reflect
the whole U.S. data processing indus-
try. As Fig. 1 shows, the concentration
of revenue remains very high. While

The information presented in this
article was compiled as a result of a
study conducted for Datamation by
Arthur D. Little, Inc. staff under the
supervision of Mr. Rothenbuecher.

there aré many companies below the
$69 million revenue level of the 50th
position on the table, we conclude that
the combined revenues of those firms
probably amount to less than an addi-
tional $1 billion; thus the top 50 com-
panies garner more than 95% of U.S.
data processing industry revenues.
Within the boundaries of general finan-
cial and market coverage, it appears
appropriate to say they represent the
U.S. data processing industry very well.

The “big seven”

As a group, the big seven continued
to hold their leading position in 1977.
The gap between them and number
eight in line, Memorex, widened by 58%
to $632 million. It was “only” $401
million the year before. And again IBM’s
data processing revenue of $14,765
million accounts for about half of the
revenues of the entire top 50
participants.

This doesn’t suggest the lower group
is stagnant, by any means. While the
combined revenues of the big seven
account for 78.5% of the top 50 group,
and grew by 15.5%, the combined
revenue of the other 43 grew 30.7%.
This certainly reflects the potential and
opportunities of new companies in a
continuously evolving industry, but it
should not distract from the market -
strength of the established leaders—the
revenue growth of the big seven at $3.1
billion is far larger than the $1.4 billion
growth of all the others taken together.

Some pushing and shoving has
occurred in the top ranks, too. While
iBM and Burroughs remained in their
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5@ TOP COMPANIES

number one and number two positions,
place number three is now claimed by
NCR, moving-up from 1976's sixth place.
Utilizing its previously established base
in retail and financial organizations,
NCR effected the change from the cash
register and accounting machine to the
retail and financial terminal. (Again,
much depends on where the borders of
the data processing industry are drawn.)
As a result, it now holds a leading posi-
tion in these fields and its data pro-
cessing revenues now account for
almost two thirds of its total volume.
Control Data .moved into fourth
place, mainly because of its strong ori-
entation in data processing services and
its position as an oem peripherals
supplier. Sperry Univac, reporting on a
fiscal 1977 that ended in March of 1977,
follows in fifth place. Digital Equip-~
ment, with a revenue increase of 44%
for its fiscal 1977 ending in midyear,
moved up to position six.
‘ Honeywell Information Systems, con-
versely, had a different kind of change.

In selling Compagnie
Honeywell Bull to the
French, HIS dropped from
fourth to seventh place.

HIS now reports revenues which are re-
duced by the contribution of the for-
mer Compagnie Honeywell Bull, which
was sold to the French to become part
of France’s computer company, Com-
pagnie Internationale pour I'Informa-
tique-Honeywell Bull (cu-HB). In
previous years Honeywell’s position
reflected worldwide revenue; losing the
impact of ClI-HB revenue drops it to
seventh place by official revenues,
though its actual influence on the mar-
ket may be considered larger on account
of products and marketing shared with
ClI-HB.

Product market shares

The share of dp industry growth
attributable to. computers themselves
continues to decline; the mainframe
area gained only 7% over the previous
year. Notably, mainframe revenues of
the big seven grew only 4% while the re-
mainder is attributed to the new breed
of plug-compatible mainframe sup-
pliers. This low level of overall growth
is considered due in part to the price
reductions which occurred under com-
petitive pressures. To a larger degree, it

may be attributed to the generally lower °

shipment activity which occurs before
new products reach volume output.
Even so, because of their relatively high
individual value, mainframe revenues
accounted for nearly one quarter of the
total industry volume.

And things are looking up for main-
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frames. Order backlogs indicate that
1978 is likely to see considerable activity
as new 1BM 303X, Univac 1100, and NCR
Criterion families enter the market in
increasing numbers.

Increasing use of minicomputers in a
multitude of dispersed situations again
resulted in almost 219 revenue growth
for the little-cpu sector. Still, at their
much lower average ticket value, their
share in the total dollar volume is only
8%.

Revenues of the lower 43
are based more on service
—and they’re slowing.

The largest participant again is the
peripherals and terminals category. This
year it also became the category with
the strongest growth, showing a revenue
increase of 26% over 1976s level. This
very healthy increase is attributed to
expansion of many user applications,
leading to strong demand and shipment
levels for peripherals.

Similarly, the growing population of
minicomputer systems draws with it a
hefty demand for peripherals which
adds to the latter’s revenue growth.
Finally, the tendency toward increasing
use of interactive systems, mainframe-
supported or minicomputer-based, from
management office to manufacturing
plant to retail cashier has brought a
strong demand for terminals, which can
be expected to continue in the foresee-
able future.

Revenues attributed to services and

sales. For the remaining group of 43
firms, revenues in this category grew
only by 8%; however, as these revenues
of the 43 are in much larger degree
based on data service operations, this
slower growth bears further watching as
it may reflect a trend to replacing out-
side service offerings with small in-
house systems.

Revenues for media and supplies ad-
vanced nearly 209%, slightly more than
the dp industry on the average. We
attribute this to the rising demand for
disc packs, tape, printer ribbons, etc.,
which in turn is predicated on the
increasing volume of on-line storage
capacity and related backup require-
ments, and also on the proliferation of
remote processing and output sites.

Changes in position

We find again that a number of com-
panies changed their positions. For
some, this occurred because their
growth rate changed. For others, it hap-
pened because of another company’s

‘change or because of a redefinition in

data processing contribution to gross
revenues.

It takes only a “little” change, a few $
million growth, to alter the position of a
company among the last 10 in the list.
And while two of the three that came
off the end of the list showed good
growth, their ouster was effected by
three companies that came aboard:
Pertec (which would have appeared last
year, had it reported its acquisition of
Computer Machinery Corp. on a con-
solidated basis), Litton Industries, and

THE TOP FOREIGN CONTENDERS

1977%
[ oo i DP'Revenue - End of
:Company - Country.. | .Millions $ U.S. Fiscal Year
| Fujitsu = Japan b 4856 - March 31+ |
.ClI-HB - . France. 1 $765 Dec. 31. @
“Hitachi HJapani $720 March 31 "
Siemens he West Germany, $550: .\ Sept. 30, i
Nippon Electric '/ iJapan. ¢ $400. .. March 31.
' Nixdorf . .+ West Germany $384. . Dec:31 = |
LICLE . 'Great Britian.: $233 . Sept.30.

‘Expressed as our best approximation considering fiuctuating currency exchange rates.
Note that the Japanese firms reported on a fiscal year ending on March 31, 1977—not 1978.

This listing shows what we believe to be the seven largest foreign-owned dp
companies. By our estimates of their revenues, six of them fall into the
revenue category of the first 10 top 50 U.S. dp companices, though none of
them measure up to any of the U.S. “big seven.”

software show an overall growth of
14.7%, less than the restated 16% level
of advance attained in 1976. On the
basis of the revenue source breakdown

- given in 1BMs 1977 10-K statement,

IBM’s service and software revenues
grew to 16%. For the big seven, as a
whole the growth amounts to 18.6%,
with a considerable portion originating
in field service charges and software

Planning Research Corp.

Outside the big seven, the largest
improvements in relative position were
made by Amdahl (reflecting continued
success of its plug-compatible main-
frames) and by Data General,
Tektronix, Texas Instruments, and
Xerox (reflecting the popularity of the
peripheral equipment and minicom-
puter families offered by these firms).

DRTARAMATION



CONCENTRATION OF REVENUE
IN THE DATA PROCESSING INDUSTRY FOR 1977}
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Fig. 1. Concentration of revenues in the dp industry’s leaders remains very high.
Although there are many firms which do not appear in the Top 50 list, their
combined revenues probably would not bump the curve up by as much as $1
billion.

1977 REVENUE INCREASES OF THE “BIG SEVEN”
(in $ millions)

‘ » L 2 C1e7e*t 9t
BM. s i S e 81277 8147650
Burroughs & a0 i g e L 10630 1,844
ENCRENS T i B e 0 il il HITL80000 70 8 L6743
‘Control Data- /10 Giiiie s i b i 0 88 D 1,680
Sperry.-Univac |« i G et T 430 1 4T 28
Digital- i o il e s U e 7380 g 201,059 o
Honeywell & i Ui e n T R e 914 10,0870 )

e e e ; $20,148 - . $23264 |

*Restated from last year to reflect additional data

Table 1. Revenues for the big seven alone were up more than $3 billion over 1976
figures. The “other 43" increased their total earnings by about half that amount.

TOTAL DP REVENUES
(in $ millions)

: S S T 976t o 1977 ]
EMainframes™ i et ot bR §6,583 187,036
‘Minicomputers:: . b0 e e 19720 0 0,385
‘Peripherals & terminals '« " fodniae i 0 10,3860 13,110

[Service: & software’ . i bR o0 7220 5414
[ Media & supplies: « o o 1,407 0 1,687
B : “ vy 1§25070 | $29,632

*Restated from last year to reflect additional data

Table 2. The combined revenues of the Top 50, above, are thought to be about
95% of total U.S. industry revenues. Thus this breakdown pretty well reflects what
~the entire industry is doing.

June, 1978

The largest losses in relative position
were recorded by Bunker Ramo, Gen-
eral Automation, Mohawk Data Sci-
ences, Raytheon, System Development
Corp., Telex, and Tymshare. These
declines reflect a variety of product line
factors in effect during 1977, and in
some cases new products may reverse
the decline in 1978. These declines also
reflect lower growth of the services and
software segment in 1977 than in 1976.

Moving up are Amdahl,
Xerox, Tl, Tektronix,
and Data General.

Only two of the companies primarily
associated with services and software
improved their positions in 1977
(McDonnell Douglas and Informatics).

Finally, a “decline” in rank for one
company may not reflect a bad year for
that firm at all. It may only mean that
some other company or companies did
even better.

Overall, changes in the composition
of the list were less pronounced than in
1976. 1977 was a more stable and (for
most) a highly prosperous year.

The top 50 table

"The table on pages 838 and 89 shows
the 50 top U.S. companies in the data
processing industry. They are arranged
in descending sequence by data pro-
cessing revenue for their fiscal 1977
except in those instances where more
than one company reports the same
revenue, in which case they are run in
alphabetical order.

Information on the right half of the
table is generally taken from company
annual reports. (Where no information
is available on this basis, we have pro-
vided our estimate or indicated the lack
of data.) Besides the gross revenues of
each company for 1975, 1976, and 1977,
and its net income/loss for 1977, we
show the end of the fiscal year by which
the company reports to make the reader
aware of comparison problems.

The left side of the table contains
information on the data processing
revenues of each company. These data
represent a mix of company-reported
information and Arthur D. Little
estimates.

Separately, for each company, we
present a brief profile of their activities
in text form, supplemented by a bar
chart reflecting our views of the con-
tribution which the product and service
areas make to the total data processing
revenues of each firm. These data pro-
cessing revenues, as shown, are to
reflect only those revenues which a com-
pany obtains by providing data pro-
cessing products and services which are
useful to the general user population,
outside of its own organization. We
therefore tried to exclude sales of mili-
tary or other special purpose systems
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Estimates for 1977

DP U.S. DP
pp REVENUES REVENUES
REVENUES (% of total (% of total
RANK COMPANY M revenues) dp revenues)
1 International Business Machines $14,765 81% 50%
2 Burroughs $1,844 87% 59%
3 NCR $1,574 62% 51%
4 Control Data $1,513 66% 66%
5 Sperry Rand $1,472 45% 59%
6 Digital Equipment $1,059 100% 64%
7 Honeywell2 $1,037 36% 63%
8 Memorex $405 90% 60%
9 Hewlett-Packard $402 30% 54%
10 TRW $350 11% 7%
11 Itel $286 71% 90%
12 Data General $255 100% 68% -
13 M $240 6% 80%
14 Automatic Data Processing $238 97% 92%
15 Xerox $209 4% 100%
16 General Electric $200 1% 80%
17 Amdahl $189 100% 81%
18 Computer Sciences $176 75% 80%
19 Storage Technology $162 100% 92%
20 Texas Instruments $160 8% 90%
21 Electronic Data Systems $157 96% 95%
22 Management Assistance $155 100% 61%
23 Mohawk Data Sciences $146 100% 43%
24 Harris $145 22% 90%
25 Data 100 $138 100% 62%
26 Ampex 130 45% 53%
27 California Computer Products $114 97% 77%
28 Wang Laboratories 114 85% 55%
29 McDonnell Douglas 112 3% 100%
30 Teletype 110 41% 90%
31 General Instrument $106 23% 80%
32 Bunker Ramo 105 31% 90%
33 Dataproducts 5104 90% 80%
34 System Development 104 80% 95%
35 Datapoint 103 100% 64%
36 Perkin-Efmer $103 24% 75%
37 Tymshare $101 100% 95%
38 Tektronix $100 22% 60%
39 Pertec Computer $95 100% 81%
40 Telex $90 76% 75%
41 Four-Phase Systems 89 100% 86%
42 Raytheon 85 3% 80%
43 General Automation 84 100% 75%
44 Sycor 77 100% 69%
45 Informatics 76 100% 93%
46 General Telephone & Electronics $75 1% 95%
47 Litton Industries $70 2% 75%
48 Recognition Equipment 70 93% 66%
49 Planning Research 69 37% 83%
50 Wyly 69 97% 45%

lincludes Commercial Credit Corp. data 2data shown excludes C11-HB 3restated data
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1975 TOTAL 1976 TOTAL 1977 TOTAL
REVENUES  REVENUES REVENUES
$M M $M
$14,437 $16,304 $18,133
$1,702 $1,902 $2,127
$2,166 $2,313 $2,522
$1,921! $2,113! $2,301!
$3,041 $3,203 $3,270

$534 $736 $1,059
$2,292 $2,495 $2,911
$264 $345 $450
$981 $1,112 $1,360
$2,586 $2,929 $3,264
$204 $260 $402
$120 $179 $255
$3,127 $3,514 3,980
$155 $199° $245
$4,054 $4,418 $5,077
$14,105 $15,698 $17,519
$14 $93 $189
$177 $220 $235
$99 $122 $162
$1,368 $1,659 $2,046
$119 $129 $164
$95 $123 $155
$170 $162 $146
$479 $514 $646
$96 $122 $138
$242 $258 $287
$123 $122 $118
$76 $97 $134
$3,255 3,543 $3,545
$157E $180E $270E
$401 $376 $466
$289 $316 $341
$86 $85 $115
$109 $110 $130
$47 $72 $103
$297 $349 $432
$56 $82 $101
$337 $367 $455
$48 $375 $95
$106 $106 $119
$50 $63 $8
$2,245 $2,463 $2,818
$56 $71 $84
$55 $67 $77
$39 $59 $76
$5,948 $6,751 $7,680
$3,433 $3,355 $3,443
$59 $65 $75
$135 $148 $186
$65 $64 $71
E estimated NA notavailable

Reported Data

1977 NET
INCOME
OR gLOSS)

M

$2,719
$215
$144
$63
$157

$109
$145

NA

$560
$56
$7
$4
($5)

*after extraordinary credit

NUMBER OF
EMPLOYEES

310,155
51,295
64,000
46,000
85,684

36,000
75,840

8,823
35,100
87,152

8,000
103,977

384,000

190,000
94,000
1,885
6,139
1,700

YEAR
ENDING

Dec. 31
Dec. 31
Dec. 31
Dec. 31
March 31

July 2
Dec. 31
Dec. 31
Oct. 31
Dec. 31

Dec. 31
Sept. 24
Dec. 31
June 30
Dec. 31

Dec. 31
Dec. 31
April 1
Dec. 31
Dec. 31

June 30
Sept. 30
April 30
June 30
Dec. 31

April 30
June 30
June 30
Dec. 31
Dec. 31

Feb. 28
Sept. 30
March 26
June 30

July 31

July 31
Dec. 31
May 31
March 25
March 31

Dec. 31
Dec. 31
July 31
Dec. 31
Dec. 31

Dec. 31
July 31
Oct. 31
June 30
Dec. 31

76
RANK

WS WOITDN

10

46

‘redefined fiscal year, datais for nine months

77
RANK

oo~ (3,0 N ILY LY

10

June, 1978
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which are not applicable to the general
user community as well as, for example,

Teletype’s revenues from supplying ter-

minals to its parent firm, AT&T.

The five product profile categories
reflect:

® mainframes—general purpose com-
puters (including native memory sup-
plied with them but excluding periph-
erals and terminals)

® minicomputers—all end-user and
oem minicomputers and their native
memories,. again exclusive of detach-
able peripherals and terminals

® peripherals and terminals—all units
shipped as part of complete systems or
shipped separately, including data entry
equipment and add-on memory, but ex-
cluding equipment without functional
connection to data processing systems,
such as standalone electronic cash regis-
ters or word processors

® media and supplies—media such as
disc packs, magnetic tapes, carbon rib-
bons, and incidental forms supplied by
the 50 firms (Again, no major forms
manufacturers are included.)

® software and services—software
products and all types of usage, main-
tenance, third-party leasing, training,
and customer assistance provided for a

fee (Data communication not involving
processing is not considered part of the
data processing industry under the
scope of this analysis.)

Disclaimer

The information reported in this fea-
ture is based on data provided in annual
reports, 10-K statements and other pub-
lications of the companies covered, by
Moody’s, Standard and Poor’s, and
Value Line financial services, or in trade
publications. While our estimates repre-
sent the best efforts of Arthur D. Little,
Inc., and DATAMATION on the basis of
available information, we cannot in any
way guarantee completeness or
accuracy.

While our estimates were submitted
to the companies in all cases and were
often improved by company sources,

those companies’ policies in many in- .

stances precluded us from obtaining
either desired details or comments. We
may also have missed some firm which
had unusual growth, or merged with
another, or simply had very low
“visibility.”

Companies not listed, but having
activities and volume qualifying them,
are invited to contribute the appro-
priate information for future
consideration,

For all our effort, inconsistencies and
inaccuracies may have developed due to
the peculiarities of reporting cycles and
policies of companies covered. Con-
tributing to these are the following

facts:

® The fiscal year by which com-
panies report is not always identical to
the calendar year, leading to differences
in reporting periods, final adjustment
considerations, and the like. Where this
is the case, comparison of results for fis--
cal 1977 as presented by one company
with those presented by another com-
pany for a fiscal 1977 of a different
period may lead to some inequities.

¢ ldentification of dp revenues and
breakdowns of product class contribu-
tions. are often not made available, or
counts and definitions may vary from
the mode which we selected.

¢ Double counting of oem-supplied
products such as minicomputers or
peripherals or terminals has probably
occurred, because revenues of both the
originating manufacturer and the
assembling vendor are likely to include
them. However, the inflating effect of
this factor is probably of only minor
impact in the context of total industry
revenues.

While these factors may preclude us
from reporting on individual situations
with absolute accuracy, we feel assured
by the increasing cooperation which we
got in conducting this survey that its re-
sults represent the U.S. data processing
industry in a most adequate manner and
will serve as a useful reference.

BUSINESS PROFILES (IN ORDER OF INDUSTRY RANKING)

1 International Business Machines Corporation
Old Orchard Road, Armonk, NY 10504 (914) 765-1900

At 81%, 1977 data processing revenues provided a larger
share than ever of 1BM’s corporate revenues. Dp volume, again
as compared to the previous year, advanced by more than
16% to $14,765 million. Geographically, the sources of this
revenue were about equally divided between domestic activi-
ties and the international marketplace. )

During the year, 1BM firmed up its position as the leading
supplier to the worldwide data processing market by intro-
ducing a series of more cost-effective processor complexes, by
significant price reductions for its large scale System/370 pro-
cessors, by reducing the price for Mos memory in its product
line by one third, and by a variety of other hardware and soft-
ware product announcements and improvements.

The success of these actions not only is reflected in the
revenue increase for 1977, but also in the backlog of unfilled
orders for data processing machines and systems. 1BM reports
that by the end of 1977, that backlog had a monthly rental
value or equivalent of $285 million, an increase of 86% over
the preceding year’s level. '

The growing user demand for direct accessibility to data
storage, and related need for capacity expansion are con-
sidered major factors influencing volume of 1BM peripherals
and terminals shipped in 1977. In fact, we estimate that
peripherals and terminals account for 47% of the firm’s total
data processing volume.

Mainframe revenues were the compound result of a num-
ber of factors, including shipments of the System/370 models

138 and 148, withholding effects in"the large system category"
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in anticipation of the newly announced processor complexes,
purchase conversion from former rental customers, and grow-
ing application requirements. We estimate mainframe
revenues at 349% of the total. Minicomputer revenues and
those derived from media and supplies are likely to account
for 5% each, software products and services for 9% of the
total data processing revenues. )

Percentage of data processing
business attributable to main
product and service categories.

oftware & Services

Minicomputers
Periphefals & Terminal.
Media & Supplies

Mainframes

2 Burroughs Corporation

- Burroughs Place, Detroit, Ml 48232 (313) 972-7442

The revenues which Burroughs obtained for data processing-
related products and services advanced more than 13% over
the previous year’s level to $1,844 million. Revenues reported
in the large- and medium-size computer system category,
which grew by 20%, showed the largest increase, despite the
moderating effects of substantial price reductions.

The major contribution to Burroughs’ data processing
revenues, estimated at 35%, came from peripherals and ter-
minals. Mainframes and minicomputers follow with a com-
bined contribution of 31%. Services and software are esti-
mated at 249, media and supplies accounted for the
remaining 10%.

DATAMATION




The company continues in its efforts to strengthen its
position in the giant computer field. During 1977 it
announced an Attached Scientific Processor, attachable to
Burroughs 6000 and 7000 class systems, designed for users
who have both general purpose and scientific processing
requirements.

Burroughs also continues to give extensive attention and
support to the small user’s needs with an upward-compatible
line of small systems and software for growing processing
needs.

It also continues to cultivate its position in the interna-
tional marketplace, especially in Brazil, where it maintains a
strong second position. Revenues from foreign operations
contributed about 41% of the total.

puters

Percentage of data processing
business attributable to main
product and service categories.

are & Services

Media & Supplies

Peripherals & Terminals

|

M#inlrames
: Minicom

3 NCR Corporation
1700 S. Patterson Blvd., Dayton, OH 45479
(513) 449-2000

The transition which NCR’s product offerings have been
undergoing is reflected by the increasing share which data
processing-related products and services take as part of the
total business volume of the company. As a leading supplier
of terminal and processing systems to retail and financial
organizations, NCR profited from the strong trend in these
industries to provide widespread data processing support such
as at point of sale, bank teller, and factory locations. In con-
sequence, NCR’s restated equipment groupings show an
increase of revenues from Retail Terminals and Systems in
1977 by 39.5% over the previous year.

Total data processing revenues have thus advanced from
the restated level of 1976 by more than 13% to $1,574 million.
Of this, 39% is attributed to terminals and peripherals (ex-
cluding electronic cash registers which are not linked to data
processing systems), 29% to mainframes and minicomputers,
about 27% to services and software and 5% to media and
supplies.

Foreign operations continued as strong contributors to the
company’s revenues, providing almost half of the total
volume.

2
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4 Control Data Corporation
P.O. Box O, Minneapolis, MN 55440 (612) 853-8100

Control Data’s computer business advanced to $1,513 million,
about 119% over the previous year’s level. The strongest par-
ticipant in those revenues was the services and software area,
which we see contributing 40% to the total revenue volume of
Control Data’s computer business. This is attributable in part
to the strong growth of cDC’s data services, which are based in
large part on the former 1BM Service Bureau Corp. Another
strong contributor is the revenue which the firm derives from
the unbundling of its software in 1970, especially in light of its
1974 refinement to reflect more accurately true software
development cost and value to users.

Late in 1977 Control Data announced a new pricing plan
for specialized application computer software programs.

June, 1978

Under this new mode of usage pricing, customer payments for
such software will be directly related to the volume of use: low
use, as in the early stages of an application, will result in low
charges. Increased usage of the software, determined by an
accounting routine resident in each program, will lead to a
directly corresponding rise in the charges.

Another major rise in revenues came from peripheral
operations. These are not only related to cpC’s own com-
puter business, but also to a large number of oem customers,
specifically in the growing minicomputer market.

We estimate that revenues from the peripheral business
contributed about 35% of the total. Revenues from main-
frames, slightly smaller than in the previous year, contributed
about 15% of revenues. New models of the Cyber 170 family
and a mainframe that is plug-compatible to 1BM System/370
computers, the Omega 480, may be instrumental in improv-
ing revenues from this sector. The remaining 10% of the

~ revenues are attributed to minicomputers, media and supplies.

Foreign operations accounted for about 349% of the total
volume. -
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5 Sperry Rand Corporation
1290 Avenue of the Americas, New York, NY 10019
(212) 956-3273

During Sperry’s fiscal 1977, its Univac Div. produced
revenues of $1,472 million, 45% of the corporate total vol-
ume. However, as Sperry Rand’s fiscal year ends in March,
Univac’s business year is 9 months out of cycle with the six
other major mainframe suppliers. Adjusted to a calendar year
1977 reporting, it would show revenues at a level of $1,590
million.

As Sperry reports, its “1977” revenues increased only 3%, a
situation which it attributes to increasingly complex market-
ing conditions, consisting of more intense competition in the
United States with new vendors entering the industry, and
greater government intervention in favor of indigenous com-
panies abroad. Strong orders for the 1100 series of large com-
puters and for the smaller 90/ 30 systems were reported, but of
course did not take effect as sales in the reporting period.

Computer mainframes are estimated to account for
approximately 33% of Univac’s volume, peripherals and ter-
minals for 419%. Minicomputers, which just began to come
into shipment with the Bc/7 small business system, may have
accounted for 3%, media and supplies for 5%. Services and
software contributed 189%.

About 419% of Univac’s revenues came from its inter-
national activities.

Percentage of data processing
business attributable to main
product and service categories.

Sqftware & Services

Mainframes
Minicomputers

Media & Supplies

_| Peripherals & Terminals

6 Digital Equipment Corporation
146 Main St., Maynard, MA 01754 (617) 897-5111

Digital Equipment’s revenues in its fiscal 1977 amounted to
$1,059 million, representing an increase of 44% over the $736
million level of the preceding year. This growth came as the

. result of a continuing increase in demand for Digital’s prod-

ucts, which was met by the expansion of and addition to the
company’s production facilities domestically as well as
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abroad. It alsg resulted from the increasing breadth of Digi-
tal’s product offerings which now range from the company’s
most powerful time-sharing computer, the DECsystem 1090,
through a series of new medium-range DECsystem 20s to the
small pEC Datasystems. ‘

Additional printer, disc, and terminal offerings, together
with competitive pricing continued to open new ranges to the
marketing of DEC’s products.

We attribute about 30% of the firm’s revenue volume to
minicomputer products, 11% to the larger mainframes, 37%
to peripherals and terminals and about 2% to media and sup-
plies. Software and services contributed nearly 20% to the
total.

Approx1mately 36% of the volume onglnated from foreign
sales.

Percentage of data processing
business attributable to main
product and service categories.

erals & Terminals

are & Services

Media & Supplies

7 Honeywell Inc.
Honeywell Plaza, Minneapolis, MN 55408
(612) 870-5200

The revenues which Honeywell derived from its Information
Systems Div. are shown at $1,037 million, reduced in com-
parison to last year’s volume by the revenues of Compagnie
Honeywell Bull which now is part of the French-majority
owned Compagnie Internationale pour I'Informatique-Honey-
well Bull (ci1-HB). With the sale of cHB, Honeywell drops
from fourth to seventh place in our tabulations.

On this basis, Honeywell Information System’s revenues
advanced 13.5% over the restated volume of $914 million for
the previous year and contribute 36% of total corporate
revenues: Pro forma inclusion of CI11-HB revenues would show
a total of $1,643 million, up 15% from last year’s level.

Advances in the HIs revenues are based predominantly on
the activities in the large systems area, complemented by the
Level 6 minicomputer installations which Honeywell com-
bines under the architectural framework of its distributed data
processing system. The combined capabilities thus offered are
credited by Honeywell with what it terms as the highest
growth rate of installed base in the U.S. government market
for any manufacturer in 1977.

Then too, in today’s environment of growing data vol-
umes, Honeywell’s powerful Page Printing System has gained
increasing acceptance as exemplified by the order for 13 of the
systems by the Internal Revenue Service alone.

The contribution of small and medium systems produced
by the now unconsolidated c11-HB thus is reduced in its rela-
tive share impact, but their acceptance was reported as con-
tinuing strongly, especially in the competitive international
marketplace. In consequence, we see mainframe systems con-
tributing 40% of Honeywell’s Information System’s revenues,
a similar portion contributed by peripherals and terminals,
plus minicomputers and media/supplies contributing 5%
each, and 10% originating with services and software.

Percentage of data processing
business attributable to main
product and service categories.

rals & Terminals

Minicomputers .
Media & Supplies -
oftware & Services * .
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8  Memorex Corporation
San Tomas at Central Expressway, Santa Clara, CA
95052 (408) 987-1000

The revenues Memorex obtained in its fiscal 1977 from data
processing-related products grew 23% to $405 million, as
demand for its disc systems, semiconductor memory prod-
ucts, display terminals, and magnetic disc and tape media
continued to expand.

We estimate that perlpheral products and terminals account
for almost two-thirds of Memorex’s data processmg-related
revenues, with revenues from media and supplies making up
the remainder. The foreign sales contribution is estimated at
40%.

& Terminals -

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers -

& Supplies
Software & Services

9  Hewlett-Packard Company

1501 Page Mill Road, Palo Aito, CA 94304

(415) 493-1501

During its fiscal 1977, the contributions dp-related products
and services made to Hewlett-Packard’s total revenues are
estimated to have grown to $402 million. This volume is the
result of the incréasing acceptance H-P’s minicomputer §ys-
tems find throughout the end-user community; it also reflects
a continuing trend of use for Hewlett-Packard minicomput-
ers and peripherals by companies which market spemahzed
computer systems.

We estimate that 29% of the Hewlett-Packard data pro-
cessing-related volume is attributable to minicomputers, 53%
to peripherals and terminals, while services and software con-
tributed about 18%. International customers conmbuted 469,
of the total.

Is & Terminals:

Percentage of data processing
business attributable to main
product and service categories.

Media & Supplies
ftware & Services

Mainframes -

10 - TRW Inc.
23555 Euclid Avenue, Cleveland OH 44117
(216) 383-2332

TRW’s data processing-related activities continued in their
expansion, resulting in an estimated volume of $350 million.
The major portion of this came from a variety of services,
ranging from computer-based information services such -as
retail customer charge authorization systems, to field service
and maintenance agreements for business machines manufac-
tured by companies which find it more effective to use TRW’s
extensive service organization than build up and maintain-
their own.

Data processing-related product sales, comprising micro-
processor-based point of sale terminals, banking terminals,
and text editing devices, also advanced as general demand
continued to grow.

We estimate that about 70% of TRW’s dp revenues origin-
ate from-servicés, 30% from terminals and peripheral prod-
ucts. Increasing activities of TRw Datacom involved in the
international marketing of electronic systems for banking and
retail application have increased the revenue contribution
from foreign operations to an estimated 23%.

DATAMATION



Percentage of data processmg
business - attributable - to main
product and service categories.

herals & Terminals

Mainframes
Minicomputers
Media & Supplies

11 Itel Corporation
One Embarcadero Center, San Francisco, CA 94111
(415) 955-0000

Itel Corp.’s dp revenues grew to $286 million, representing an
increase of 66% over the previous year’s volume. This very
strong advance is due in large part to a rapid growth in acti-
vities which Itel has recently added to its spectrum of offer-
ings, such as plug-compatible mainframes. In the field of com-
puter services, Itel’s revenues have more than doubled during
the year.

Revenues derived from the sales, leasmg, and maintenance
of computer equipment also rose sharply as Itel entered the
business of supplying computer systems which are plug-com-
patible to 1BM System/370 mainframes. Approximately 50 of
the Advanced Systems were shipped in 1977.

-Thus mainframes contributed about 319% of Itel’s revenues,
peripherals and terminals 37%. Revenues from services and
software accounted for 29%, the remaining 3% originated
from minicomputers, media and supplies.

International operations accounted for about 10% of Itel’s
dp revenues.

Percentage of data processing
business attributable to main
product and service categories.

erals & Terminals
are & Services

‘Minicomputers
Media & Supplies

12 Data General Corporation
Route 9, Westboro, MA 01581 (617) 366-8911

During fiscal 1977, the demand for minicomputer systems
boosted Data General’s shipments to more than 10,000 units.
With a variety of new product offerings, enhancements to
existing products, and an expanded array of services, its
revenues grew by 42% over the prev10us year’s level to $255
million.

Minicomputers themselves are -estimated to have con-
tributed only 45% of this total. Peripherals and terminals
comprise about half of the revenue volume, servxces and soft-
ware the remaining 5%.

Data  General’s foreign busmess amounted to 32% of the
total corporate revenue,

Is & Terminals

Percentage of data processing
business ' attributable to main
product and service categories.

Media & Supplies
oftware & Services

Mainframes

13 3M Company co

3M Center, St Paul, MN 55101 (612) 733-1110

3M’s activities in computer output microfilm equxpment and
data entry terminal systems continued to grow, as did its more
conventional product line of disc packs, tapes, cartridges, and
cassettes. We estimate that revenues from these activities
amounted to $240 million, with 90% contributed by magnetic
media and supplies, 10% by peripheral and terminal
equipment. '

June, 1978

Percentage of data processing
business attributable to main
product and service categories.

eripherals & Terminals

Software & Services

Minicomputers

Mainframes

14 Automatic Data Processing, Inc.
405 Route 3, Clifton, NJ 07015 (201) 472-1000

In its fiscal 1977, Automatic Data Processing actively
expanded the volume and scope of data processing services
which the company offers to a community of more than
40,000 customers in the United States, Europe, and Brazil.
Through a variety of ‘acquisitions, ADP added industry spe-
cializations, - increased its on-line service capability, and
expanded its geographical coverage.

As a result, its revenues from dp grew 219 to $238 million.
Approximately 8% of this came from the international
marketplace. '

Percentage of data processmg
business attributable to main
product and service categories.

Peripherals & Terminals

Mainframes
Minicomputers
Media & Supplies

15 Xerox Corporation
Stamford, CT 06904 (203) 329-8711"

Xerox actively continued to expand its position as a supplier
of data processing-related products and services. In the area
of digital printing, its Versatec products and the Model 1200
computer printing system were complemented by the Model
9700 electronic printing system, which is capable of produc-
ing a great range of character and graphic images at high
speed with outstanding quality. Xerox also expanded its line
of word and text processing systems, and strengthened its .
position in the peripherals area: with the acquisition of
Shugart Associates, noted supplier of flexible disc drives.

‘Xerox also continues to provide computer services, pri-
marily for small business enterprises.

We estimate that the company’s dp revenues amounted to
$209. million with 87% originating from peripherals and ter-
minals, 13% from software and services.

0
S
£
E

Percentage of data processing
business attributable ‘ to main
product and service categories.

Minicomputers
Media & Supplies
ftware & Services
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16 General Electric Company
3135 Easton Turnplke, Falrileld CT 06431
(203) 373-2211

As before, General Electric provided dp products and ser-
vices in two areas: computer services and telecommunications
terminals. ' . '

From- its headquarters in Rockville, Maryland, the
Information Services Business Div. offers a variety of com-
puter. services. Connected to this location through a network
of communication lines are a multitude of customer organi-
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Very closely at our
new Model 85 remote
information system.

'How many functions do you see?

There are more than meet the eye. And the Model 85 can communicate
-Batch communications and volume with our other proven Data 100 multifunction
data entry should be easy to spot. data processing products.
And on-line file management and stand- Now look closely at your growing
alone processing should be apparent to - needs for multifunction data processing.
those who've kept up with Data 100’s con- Then call your nearest Data 100 sales
tinuous progress in distributed processing. office or one of the numbers listed below.

But your needs keep growing.

thoseélzgdssc? does our commitment to fulfill D A‘T A ﬂ@ @

Our Model 85 remote information NORONRNERRONRW MIRINONNE
system introduces the functions of remote file multifunction data processing

management and high level language
processing at your remote sites efficiently
and economically.

Model 85 is a display based system
featuring up to 100MB disk storage,
15 interactive work stations, a multi-
tasking operating system and concurrent
communications.

For ease of use, two disk based high
level languages are available: RPGII
and COBOL. With COBOL, a local
compiler lets you compile programs on
your Model 85. And a cross compiler
allows stronger central site control by
permitting you to compile and debug
COBOL programs on the mainframe
for execution on your Model 85.

The Model 85 gives your network
the best of both worlds. The degree of
central site control you need and
remote processing capabilities to
reduce communications costs and
mainframe processing time.

LOS ANGELES 213/645-4300 « SAN FRANCISCO 415/546-6000 « CHICAGO 312/992-0850 « BOSTON 617/848-6100 « DETROIT 313/358-5065
MINNEAPOLIS 612/941-6500 » NEW YORK 212/867-6200 » PITTSBURGH 412/391-5425 « HOUSTON 713/784-4130 « WASHINGTON D.C.'703/790-5560
WOODBRIDGE N.J. 201/634-7800 * ATLANTA 404/455-3895 ¢ ST. LOUIS 314/878-4911 » TORONTO 416/494-0434 « MONTREAL 514/761-5894 «
LONDON ENGLAND (05827) 63161 « MELBOURNE AUSTRALIA (03) 2673544 » FRANKFURT GERMANY 72:04+71 » PARIS FRANCE 630-2144
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zations and two other computer centers in Cleveland and
Amsterdam.

GE’s Communications Products Dept. produces and mar-
kets the Terminet line of printer terminals.

We . estimate that revenues from these two operations
totalled nearly $200 million in 1977, with computer services
contributing 659%, terminal products 35%. Foreign market
revenues are pegged at about 20% of the total.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Terminals
Media & Supplies
Software & §ervices

17 Amdahl Corporation
1250 East Arques Avenue, Sunnyvale, CA 94086
(408) 735-4011

Amdahl’s revenues increased by 103% over the previous year’s
volume, an astonishing accomplishment considering the very
competitive market in which the company established itself.
As the major supplier of large computer mainframes which
are plug-compatible with 1BM’s large System/370 computers,
it offers a product line which was directly affected by the price
reductions for existing products and by 1BM’s 1977 announce-
ment of a new family of powerful processors. A reactive 29%
price reduction by Amdahl for its 470 V/6 system resulted in
significant gains in demand, and shipments more than
doubled over the level of the preceding year.

Amdahl reports considerable customer loyalty in the short
time of the company’s existence with nearly one out of every
four systems shipped in 1977 delivered to customers already

operating an Amdahl system. Foreign marketing operations

also expanded, primarily in Western Europe, and contributed
about 19% of the 1977 revenues.

Percentage of data processing
business attributable to main
product and service categories.

Peripherals & Terminals
Software & Services

Mainframes
Minicomputers
Media & Supplies

18 Computer Sciences Corporation
650 N. Sepulveda Bivd., El Segundo, CA 90245
(213) 678-0311

During fiscal 1977 Computer Sciences continued to expand its
position as one of the major service organizations in the data
processing industry. Revenues attributable to the end user dp
community are estimated to have totalled $176 million.

About three quarters of this volume is attributed to con-
tract services ranging from computer software development to
facilities management. The remaining quarter is derived from
the operation of INFONET, a network of computer centers and
communications service links to customer locations, which
offer a broad range of remotely accessible computer pro-
grams. INFONET's revenues grew 19% in fiscal 1977,.and a
third computer center was added near Washington, D.C.

csC’s international operations also were further extended,
specifically in Europe, where another computer center was in-
stalled in Madrid. Revenues from foreign operations con-
tributed 20% of the corporate total.
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Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Terminals
Media & Supplies
Software & Serviceg

19 - Storage Technology Corporation
2270 South 88th Street, Louisville, CO 80027
(303) 666-6581

Storage Technology’s revenues increased by 33% to $162
million. The expansion of its business volume is due to the
increasing demand for disc subsystems which are compatible
with 1BM mainframes. These and magnetic tape systems
account for 979% of s1C’s revenues. Minicomputer products,
marketed under the Ultimacc trademark, account for 3% of
revenues. Foreign sales account for about 8% of the total.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Peripherals & Ternjinals

Media & Supplies
Software & Services

Minicomputers

- 20 Texas Instruments, Incorporated

13500 North Central Expressway, Dallas, TX 75222
(214) 238-2011

The contribution Texas Instruments’ data processing activi-
ties made to the corporate total grew strongly. We see the
revenues derived from the company’s minicomputer-based
distributed processing systems and its line of terminals at the
$160 million level—higher than previously estimated—and
continuing in their advance. Approximately half of the vol-
ume is attributed to peripherals and terminals, about 35% to
the minicomputers themselves, and the remainder to software
and service revenue. Foreign sales are estimated to provide
10% of the volume.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Miniclompulers
Peripherals & Terminals
Media & Supplies
Software & Services

21 Electronic Data Systems Corporation
7171 Forest Lane, Dallas, TX 75230 (214) 661-6000

In its fiscal 1977, Electronic Data Systems dp service revenues
advanced to $157 million. These revenues are derived from
the operation of computer systems which Electronic Data
Systems undertakes for customer organizations on a contract
basis. As a specific service, the corporation is increasingly di-
recting its attention to the processing of claims and benefits
payments in insurance-type operations and state welfare
programs.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Terminals
Media & Supplies

. Software & Service
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FROM 24,000,000 TO ALMOST ONE BILLION
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ALL SIMULTANEOUSLY!

SERIES 2 — KEY-EDIT 2000
The low-cost alternative to key-punch, key-to-tape and
first generation key-to-disk equipment.

Asa staner data entry system, you can't do better than a new KEY-EDIT 2000. You get all the advan-
tages of the proven KEY-EDIT concept and software compatability, but at lower costs than you might
expect. Once you move into the shared-processor environment, future potential growth in sophisti-
cated editing and control techniques is assured.

SERIES 2 — KEY-EDIT 2022
Replace remote batch and communications terminals
with a multi-tasking stand-alone KEY-EDIT system.

For high-performance communications in a data entry environment, you can’t ask too much of the
KEY-EDIT 2022. It combines the full capabllmes of a high-speed remote batch terminal with a power-
ful multi-tasking key-entry stand alone processing system. You can do more wath a KEY-EDIT 2022
because you get more!

SERIES 2 — KEY-EDIT 2024
The powerful distributed data entry system.

System 2024 is a distributed data entry system that does it all, including transaction-
oriented data collection at local or remote user operating departments. Unique file
management techniques enable the user to enquire, enter, update and examine data

in real-time without affecting the main central computer. <G
YEK@ builtitithafiway.!

Get the complete story on the new SERIES 2
KEY-EDIT family, and what it can do for you. Call c D N SD LI D ATE D
x:tr;agzra ;roduct Marketing (416) 449-1 120. Or c 0 M pm E :xEEHNATIUNAL

We know you can rely on your KEY-EDIT
SERIES 2 system today — and tomorrow, too. 275 Wyman Street
Because we built it that way! Waltham, Mass. 02154

Consolidated Computer has already installed over 20,000 KEY-EDIT terminals.

®Registered Trademark of Consolidated Computer, Inc.
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22 Management Assistance 'Inc.
3000 East 44th Street, New York, NY 10017
(212) 557-8310

Strongly increasing sales of MAI's BASIC/FOUR system and re-
lated peripherals were the main contributor to the rise of the
company’s revenues which reached $155 million in its fiscal
1977.

Continuing in the transition from an assembler of systems
components to a manufacturer of computer systems, MAI now
manufactures in-house the central processor of the
BASIC/FOUR, the video display, and high speed printer. Then,
to facilitate its entry into the word processing market, MAI
acquired Avionic Products Engineering Corp. and now mar-
kets the Wordstream system through its own subsidiaries.

We estimate "that minicomputers contributed 30% to the
total revenue, peripherals and terminals 39%, service and soft-
ware 31%. Foreign operations accounted for 39% of MAI total
revenues.

rals & Terminals

Percentage of data processing
business attributable to main
product and service categories.

are & Services

Mainframes
Minicomputers
Media & Supplies

23 Mohawk Data Sciences Corp.
1599 Littleton Road, Parsippany, NJ 07054
(201) 540-9080

During fiscal 1977 total revenues attained by Mohawk Data
Sciences amounted to $146 million. A reduction in revenues
against the previous year is attributed to reduced rental
revenues due to sell-off of older equipment, lower sales in
some foreign markets, and a planned reduction in oem sales.
" Early in 1977 mps introduced the Series 21, a new line of
microprocessor-based data entry and processing devices for
which it reports very positive customer response. About 90%
of Mohawk’s revenues are attributed to peripherals and ter-
minals, 10% to media and supplies. About 57% of Mohawk’s
revenues derive from foreign markets.

L]
®©
£

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Te!
Software & Services

24 Harris Corpdration

55 Public Square, Cleveland, OH 44113 (216) 861-7900

The dp revenues which Harris obtained in its fiscal 1977 con- -

tinued to grow very strongly and are estimated at $145
million. A considerable part of this increase can be attributed
to the acquisition of Sanders Data Systems in January of
1977. Harris’ data processing product line now comprises
powerful minicomputers, terminals, and electronic text edit-
ing and composition systems.

We estimate that 80% of the dp-related revenue is based on
peripherals and terminals, 15% on minicomputers and 5% on

98

software and services. Only 10% of this volume is believed to
originate in the foreign market.

Percentage of data processing
business attributable to main
product and service categories.

inicomputers
Peripherals & Terminals

Mainframes
Media & Supplies
Software & Services

25 Data 100 Corporation
6110 Blue Circle Drive, Minneapolis, MN 55435
(612) 941-6500

Data 100 continued to expand its position as a major sup-
plier of data entry-oriented peripherals and terminal systems.
Revenues from peripherals and terminals make up about 75%
of the company’s total volume; minicomputers account for
20%, software and services the remaining 5%. Foreign opera-
tions contributed approximately 38% to the total revenues.

Percentage of data processing
business attributable to main
product and service categories.

Peripherals & Terminals

Media & Supplies
Software & Services

Mainframes
Milicompulers

26 Ampex Corporation
401 Broadway, Redwood City, CA 94063
(415) 367-4456

The revenues which Ampex received from its data proces-
sing-related activities are estimated to have grown to $130
million in fiscal 1977. The organization’s continuing success in

. marketing its magnetic/core memory can be attributed to its

specific product orientation to the growth of many estab-
lished minicomputer installations. We estimate that 75% of
Ampex’s revenues come from the products in its memory and
storage line. The contribution of media and supplies was 20%,
service 5%.

About 47% of the volume is attributed to sales in the
foreign market.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes

Minicomputers

Peripherals & | erminals
oftware & Services

Media & Supplies

27 California Computer Products, Inc.
2411 West La Palma Avenue, Anaheim, CA 92801
(714) 821-2011

While CalComp added new models and enhancements to its
disc drive and plotter products, its revenues in fiscal 1977
declined about 3%. Revenues from plotting equipment in-
creased 7%, but the revenue from disc and tape products was
down about 8%, due to a sizable decrease in shipments to
certain major oem customers and a planned reduction in the
company’s lease base.

We estimate that about 90% of CalComp’s revenue comes
from peripherals and terminals, 5% each from media and
supplies, software and services.

International sales constituted about 23% of the total
revenue.

DATAMATION
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ANNOUNCING
CORPORATE CONTROL OF

E COMMUNICATIONS.

CORPORAT

DATAMATION.
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PROBLEM:

! You run a company with far-flung
' operations and rising phone bills. You
want a better way to control both.

You want your communications
to speed the work your people do, not
frustrate them. To enable them to dial calls
faster and not have to keep redialing when
lines are busy.

You want access to a system that
will let you make business calls from home
or on the road, 24 hours a day, 7 days a
week.

You want to be able to break out
charges and allocate them by profit centers
or even by individuals.

You want your communications

system to monitor itself, to pinpoint trou-
bles. A flexible system you can modify in
response to personnel moves and day-to-
day requirements.

In short, you want a system you
can control, one you can change as your
business changes

[t’s here!

June, 1978

SOLUTION:

Introducing a sophisticated sys-
tem that gives your company control of its
communications. Tell it what to do, and it
does it. Automatically. Company-wide.

It’s called Electronic Tandem
Switching (ETS), a way to extend the
advantages of Bell's famous Dimension®
PBX to all locations on your corporate
network.

By bringing together the various
elements of your company communica-
tions into one, total, integrated system tai-
lored to your spec1ﬁc needs, ETS does just
about everything you've told us you want.

It offers over 150 capabilities to fit
your individual needs, whatever they may
be. It can select the most economical route
for every call. It can redial busy numbers
automatically and can assure immediate
completion of high-priority calls. It can
keep minute-by-minute calling records. It
provides hands-on management and con-
trol, including the setting up of individual
calhng privileges and restrictions.

We have teams of problem-solvers
ready to fit a Dimension ETS system to
your operations and your budget. If you
haven't talked systems with your Bell
Account Representative lately, your com-
pany’s missing something.

The systemis the solution.

(@ Bell System
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inals

Percentage of data processing
business attributable to main
product and service categories.

Software & Services

Minicomputers
"Peripherals & Ter
Media & Supplies

Mainframes

28 Wang Laboratories Inc.
One Industrial Ave., Lowell, MA 01851 (617) 851-4111

During its fiscal 1977, Wang Laboratories enjoyed a 38%
growth of its data processing-related revenues which grew to
$114 million and account for an estimated 85% of the total
corporate revenues.

The company expanded the range of capabilities of its small
computer systems with additional hardware and software fea-
tures. It is successfully marketing a variety of industry-ori-
ented program packages, and has gained a good foothold in
the growing market for word processing systems.

About 40% of the revenues are attributed to minicomput-
ers, 50% to peripherals and terminals. The remaining 10%
stems from computer services and software.
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29 McDonnell Douglas Corporation
P.O. Box 516, St. Louis, MO 61366 (314) 232-0232

McDonnell Douglas Automation Company’s revenues ob-
tained from outside customers increased by 45%. and
approached $112 million. Almost two-thirds of this volume is
derived from remote computer services. McAuto’s Hospital
Services Div., as one of the nation’s largest suppliers of data
processing services to health care institutions, was the major
contributor. Another area of growing activity for McAuto is
in providing computer software to companies engaged in
manufacturing and distribution, to communications com-
panies, and to organizations engaged in medical claims
processing.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Terminals
Media & Supplies
Software & Services

30 Teletype Corporation
5555 Touhy Avenue, Skokie, IL 60076 (312) 982-2000

Teletype Corp., a wholly owned subsidiary of Western
Electric Co., which is in turn owned by AT&T, benefitted from
the increasing demand for terminal products for use in the
general communications area as well as in data processing.

This became specifically apparent as 1977 was the first year
in which the Dataspeed Models 40 and 43 became available in
volume to commercial customers. In our view the shipment
volume of these and older Teletype products which users
apply in the data processing environment has advanced to a

June, 1978

level of about $110 million, 40% of an estimated total of $270
million.

Percentage of data processing
business attributable to main
product and service categories.

Peripherals & Terminals
Software & Services

Mainframes
Minicomputers
Media & Supplies

31 General Instrument Corporation
1775 Broadway, New York, NY 10019 (212) 541-8200

The data processing-related activities of General Instrument
concentrate in two areas: on-line real-time computer systems
and associated equipment to the legalized gaming industry,
and electronic point-of-sale systems with associated hardware
and software.

We estimate that in fiscal 1977, G1 grossed $106 million
from data processing-related activities, 60% of them from ter-
minals and peripherals, 25% from software and services, and
15% from the minicomputer content of its systems.

Percentage of data processing
business attributable to main-
product and service categories.

Peripheralg & Terminals

Mlnicompulers
sméware & Services

Mainframes

| Media & Supplies

32 Bunker Ramo Corporation
900 Commerce Drive, Oak Brook, IL 60521
(312) 986-2700

Bunker Ramo’s Information Systems Div. continued to be a
major revenue contributor to the company in its fiscal 1977.
Bunker Ramo operates a nationwide network of regional
computer centers and high-speed data lines which dissemi-
nate stock quotations and other market information on all
North American exchanges to some 20,000 terminals in-
stalled at subscribing brokers.

The company also continued actively in the marketing of its
data terminal products to the banking, insurance, and other
industries.

Dp revenues amounted to $105 million: 40% from com-
puter services, 25% from minicomputers, and 359% from
peripherals and terminals. Only an estimated 10% of this
revenue is derived from activities in foreign markets.

Percentage of data processing
business attributable to main
product and service categories.

i

Software & Services

Peripherals & Terminals

Mainframes
Minjcomputers
Media & Supplies

33 Dataproducts Corporation
6219 De Soto Avenue, Woodland Hills, CA 91365
(213) 887-800Q

During Dataproduct’s fiscal 1977, the company’s revenues
from its printer product line advanced by 44% and, with $86
million, accounted for 75% of the total corporate revenues.
Shipments from a new plant in Ireland were begun, directly
serving demand by European customers.

Dataproducts still finds demand for its core memory prod-
ucts continuing. Despite the price reductions in this very com-
petitive market, Dataproducts’ revenues from core memories
increased 33% over the preceding year.

Total dp-related revenues amounted to $104 million, 90%
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of the corporate total. Some 20% of it originated from
international activities. E

Percentage of data processing
business attributable to main
product and service categories.

: Peripherals & Termin
Software & Services
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Mainframes
Minicomputers

34  System Development Corporation
2500 Colorado Ave., Santa Monica, CA 90406
(213) 829-7511

During its fiscal 1977, the revenues which System Develop-
ment Corp. derived from general purpose data processing ser-
vices to the end user community are estimated to have grown
- to $104 million. Their majority was derived from remote com-

puter services and related software. Through the acquisition
of organizations with market-specific expertise, such as Stock-
master for warehouse and distribution management systems
and Moll Associates for financially oriented systems manage-
ment services, SDC is trying to improve its situation-oriented
marketing potential.

sDC also began the marketing of the TBM 11 masstorage sys-
tem manufactured by Ampex Corp., as well as a variety of
small, minicomputer-based systems, including an on-line
banking system with teller inquiry and signature verification
capabilities.

Remote computer services and software are estimated to
contribute 90% to the company’s data processing revenues,
minicomputers and mass storage devices about 5% each.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Terminals
Media & Supplies
Software & Services

35 Datapoint Corporation .
8400 Datapoint Drive, San Antonio, TX 78284
(512) 690-7000

During fiscal 1977 Datapoint’s revenues grew by 349% as it
continued in the successful expansion of its product line. This
was achieved by the addition of several new models of
dispersed small processors for data entry and local proces-
sing. It also began the manufacture and shipment of a matrix
printer, and strengthened its position in the peripherals area
with the acquisition of Amcomp.

We estimate that 30% of Datapoint’s revenues came from
minicomputers, 60% from perpiherals and terminals, and
about 10% from service and software. '

About 36% of these revenues were derived from interna-
tional marketing operations.

Percentage of data processing
business attributable to main
product and service categories.

PeripheraIJ- & Terminals

Media & Supplies
Software & Services

Mainframes

| Minicomputers
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36 Perkin-Elmer Corporation
Main Avenue, Norwalk, CT 06856 (203) 762-1000

The revenues which Perkin-Elmer obtains from its Data Sys-
tems Group advanced nearly 30% to $103 million and account
now for 249, of the total corporate revenue. We estimate that
the minicomputer products of the Interdata Div. contributed
about 55% of the total, peripherals and terminals produced by
the wANGco and Terminals divisions 409, and that service
and software revenues accounted for the remaining 5%.
About 25% of Perkin-Elmer’s data processing-related
revenues originate from its international activitie%‘

Percentage of data processing
business attributable to main
product and service categories.

Peripherals & Terminal
oftware & Services

Mainframes
Minicompliters
Media & Supplies

' 37 Tymshare, Inc.

20705 Valley Green Drive, Cupertino, CA 05014
(408) 446-6000 '

Tymshare’s revenues continued to grow, reaching $10! million
as the demand for the services offered by the company fur-
ther increased. In greatest demand were tax processing and
hospital administrative services, where’ Tymshare had
strengthened its position in the previous year with the acqui-
sition of Unitax and Medical Data Systems. The expansion of
remote computer services was facilitated through the com-
pany’s TYMNET data communications network.

Tymshare’s revenues are derived 96% from services, only
4% from the sale of terminal equipment related to the use of
these services. .

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Terminals
Media & Supplies
Software & Servic:

38 Tektronix, Inc.
P.O. Box 500, Beaverton, OR 97077 (503) 644-0161

During fiscal 1977, data processing-related products con-
tinued to play an ever larger part in Tektronix’s revenues. We
estimate that graphic display systems and related terminal
products accounted for $100 million, 22% of total revenue,
and that foreign sales accounted for about 409% of that
volume. 2

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Term|nal
Media & Supplies
Software & Services

39 Pertec Computer Corporation
12910 Culver Blvd., Los Angeles, CA 90066
(213) 822-9222

Fiscal 1977 represents the first full operating year for Pertec
Computer Corp. since its acquisition of Computer Machinery
Corp. During that year Pertec also acquired icom, Inc., a
manufacturer of microprocessor-based subsystems for micro-
computers. Pertec’s product spectrum now comprises mag-

DARATAMRATION
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Each test takes us closer to
absolute precision in magnetic media

A close look at a section of disk through a
scanning electron microscope taken at
50X, 500X and 5000X shows the magnetic
oxide coating of the surface. The quality
of the surface is of the utmost concern,
because of the increasing requirement for
higher densities.

Control Data has been responsible for
many of the quantum jumps in informa-
tion density. The higher densities and
increased storage requirements of mag-
netic media demand absolute precision
and unyielding quality control standards
in their manufacture.

We supply disk packs and cartridges tested
to tighter specs than industry standards. ..
to help you prevent data loss. We even
support each pack and cartridge with a
unique warranty program.

We'd like to tell you more about our
complete line of magnetic media. Call
your local Control Data sales office. Or

_____;__________________I

Magnetic Tape

Flexible Disk

Cartridge Disk

Data Module

send us the coupon below. We’ll send you
information on some of the improvements
we’ve made. And how you can benefit
from them.

Mr. W. B. Rodemann, Vice President

Business Products Marketing

Control Data Corporation :

P.O. Box 1980, Twin Cities Airport, MN 55111

O Send me information on recent improvements

in magnetic media.

Tell me more about:

0 Data Modules O Your Disk Packs formy_________«
O Flexible Disks [1 Magnetic Tapes [ Cartridge Disk

Name Title

D-68

drive

Company Phone

‘Address

City State Zip

@ @ CONTROL DATA
(S 2) CORPORATION

More than a computer company

CIRCLE 35 ON READER CARD
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netic disc drives, tape transports, and small computers.
Directing its marketing specifically to the data entry and
small business systems area, Pertec advanced its revenues to
$95 million. Approximately 72% of this volume is attributed
to ‘peripherals and terminals, about 15% to minicomputers,
the remainder to software and services, media and supplies.

o
©
£
E
£
©
=

Percentage of data processing
business attributable to main
product and service categories.

inicomputers
oftware & Services

Mainframes
Media & Supplies

40  Telex Corporation

P.O. Box 1526, Tulsa, OK 74101 (918) 627-2333

In fiscal 1977, Telex showed increased revenues, attributed in
part to the expansion of its product scope into terminals—
based on the acquisition of Terminal Communications in the
previous year. Increasing customer demand for Telex’s com-
puter storage peripherals contributed also.

We estimate that the revenues attrlbutable to ‘data proces-
sing products and services amounted to $90 million, with 85%
orlgmatmg from peripherals and terminals, 15% from
services.

o2
£
3
Percentage of data processing

business attributable to main
product and service categories:

Minicomputers
Media & Supplies
ftware & Services

@
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41 Four-Phase Systems, Inc.
10700 North De Anza Blvd., Cupertino, CA 95014
(408) 255 0900

Four-Phase’s revenues climbed to nearly $89 million, due to
the contmumg strong acceptance of the various models of the
System '1v family of transaction processing systems. Designed
specifically” for interactive network applications, the popu-
larity of Four-Phase’s products among the usérs lies in the
effectiveness of comblnmg local data entry and processing
with an on-lihe i inquiry mterfacmg capablllty to a remote host
computer. -

Minicomputer processors, perlpherals and terminals com-
bined for a share of about 80% of total revenues, with the re-
mainder derived from software and services.

rals & Terminals

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Media & Supplies
ware & Services

42 Raytheon Company

141 Spring Street, Lexmgton, MA 02173
(€17) 862-6600 i

of data processing

Commercial sales

equipment by
Raytheon’s Data Systems Co. advanced with the increasing

108

acceptance of the company’s programmable terminals and dis-
tributed processing systems. Revenues attributed to these
activities amount to about 3% of the corporate total, or $85
million. The largest share in this volume, about 80%, is held
by terminal products, which have a specifically strong market
with airline companies all over the world. Minicomputers
account for about 15%, services and software for the
remaining 5%.

P
£
E

Percentage of data processing
business attributable to main
product and service categories.

inicomputers
Media & Supplies
oftware & Services

Mainframes

43 General Automation, Inc.
1055 South East Street, Anaheim, CA 92805
(714) 778-4800

With continuing strong demand, General Automation’s oem
minicomputer activities expanded further, accounting for an
estimated 60% of the total revenues of $84 million. Periph-
eral revenues contributed about 20%, as did software and ser-
vices. Foreign activities accounted for 25% of the business
volume.

Percentage of data processing
business attributable to main
product and service categories.

ipherals & Terminals
tware & Services

Mainframes
Media & Supplies

44 Sycor Inc.
100 Phoenix Drive, Ann Arbor, Ml 48104
(313) 995-1121

The demand for Sycor’s product line of data-entry-directed
intelligent terminals and display systems continued strongly in
the domestic market as increasing activities boosted the need
for data entry devices. Foreign market revenues were lower
than in the previous year, but volume shipments of Sycor 440
clustered terminal systems to the Brazilian computer firm
Computadores e Sistemas Brasileiros S.A. (coBra) aided
improvement in the second half of the year. Total revenues
advanced to $77 million, of which international activities con-
tributed about 319.

nals

Percentage of data processing
business. attributable to main
product and service categories.

Media & Supplies
Software & Services

Mainframes
Minicomputers

45 Informahcs, Inc.
21031 Ventura Blvd., Woodland Hills, CA 91364
(213) 887-9040

Informatics strongest revenue growth was in information pro-
cessing services, partly due to the acquisition of Management
Horizons Data Systems The fastest growing business seg-
ment within this-area is Informatic’s lmgatmn information
management, a computer-based system serving the legal
profession. ‘

"DATAMATION
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The second most actively growing source of revenues is the
software products area, led by MARK Iv.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes -
Minicomputers
Peripherals & Terminals
Software & Services -

Media & Sunplies

46 = General Telephone & Electronics Corp.
One Stamford Forum, Stamford, CT 06904
(203) 357-2000

The revenues which GTE Information Systerns provided to the

corporate total in 1977 are estimated to have grown $75
million. Obtained for computerized services to the security
trading industry, about 20% are derived from terminal prod-
ucts, 80% from the services rendered. Though sufficient to
place the firm on DATAMATION’S Top 50 list, dp revenues
amount to only about 1% of GTE’s gross.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Petipherals & Terminals
Media & Supplies

47  Litton Industries, Inc.
360 North Crescent Dr., Beverly Hills, CA 90210
(213) 273-7860

Dp products and services offered by Litton Industries’ Busi-
ness Machines and Retail Information Systems continued
their expansion as retail organizations increased the installa-
tions of electronic support systems. We estimate that the
firm’s volume of point-of-sale terminal systems and small
business computers reached $70 million. Of this, 75% is
attributed to terminals and peripherals, 5% to minicomput-
ers, and 20% to services and software.

About a quarter of this volume is attributed to foreign
operations.

Percentage of data processing
business attributable to main
product and service categories.

inicomputers
Peripherals & Terminals

Media & Supplies
Software & Services

Mainframes

48 Recognition Equipment, Incorporated
P.O. Box 22307, Dallas, TX 75222 (214) 438-8611

Réevenues derived by Recognition Equipment in its fiscal 1977
came from its input equipment for data processing, such as its
optical character readers for check processing and optical
wands for point-of-sale use. About 70% of this $70 million
volume originates from peripherals and terminal products,
25% from services and software, and the remaining 5% from

110

Software & Seryices

the minicomputer content of some of the systems. About 34%
was derived from foreign operations. '

Percentage of data processing
business attributable to main
product and service categories.

are & Services

Media & Supplies.

Peripherals. Terrnina_ls

‘Mainframes -
iMinicomputers -

49 Planning Research Corp.
1850 K St., Washington, D.C. 20006
(202) 293-4700

PRC is mainly known for its work in planning and man-
agement for engineering and architectural clients. Recently it
has also grown in a variety of dp services. These include sys-
tems development, turnkey installations, facilities manage-
ment, computer processing, and some specialized ones like
multiple listing services offered through its subsidiary
Realtronics. )

Of the corporation’s total revenues, $69 million, or 37%, is
thought to come from these dp activities. And 17% of the $69
million is estimated to originate with the operations of its
U.K.-based affiliate, Logica.

Percentage of data processing
business attributable to main
product and service categories.

Mainframes
Minicomputers
Peripherals & Terminals
Media & Supplies.
Software & Services

50 Wyly Corporation
P.O. Box 6228, Dallas, TX 75222 (214) 688-7100

Holding up the rear, with a very respectable $69 million in dp
revenues, is Wyly. Since the termination of its SATRAN sub-
sidiary in 1976, the corporation again depends on the data
processing services of its University Computing Co. as the
source of almost all of its revenues. Well established domes-
tically and abroad (more than half of its revenues originate
from international operations), it was able to expand these
revenues to 97% of the corporate total of $71 million.

Percentage of data processing
business attributable to main
product and service categories.

Minicomputers
Media & Supplies
Software & Serviceq

Mainframes
‘Peripherals & Terminals

Mr. Rothenbuecher is a senior staff
member of Arthur D. Little, Inc.'s
Information Systems Planning and
Management Group. He has been
with the dp industry for more than
20 years. Presently he is doing
applications, development, opera-
tions audit, product development,
and marketing research for
domestic and overseas clients.
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ADDS Regent |s about the best TTY termmql

_money canbuy.l know.ldesigned it. ,
- State-of-the-art: Regent uses the hlghesf per-
- formance microprocessor componenis availa-
_ble.lknow Ispecifiedthem. i

- In fact, our sophisticated technology means’
,Regeni is a remarkably simple terminal. It has
fewerﬂcomponents than most of our competitors.

Hegeot 10w

CIRCLE 17 ON READER CARD
Thct mecns fewer problems And more Regents

_inyourfuture.
From - the begmnmg, ‘I've deSIgned ADDS

equnpment to-be the very best. And 65‘000 m-

" stalled terminals have proved me right. .
ADDS Regent. Quality youcanrely on..
- ADDS, Applied Digital Data Systems Inc., 100

Mqrcus Blvd.,Hauppauge, NY 11787,(516) 231-5400.




“A BUSINESSMAN WANTS

A COMPUTER SYSTEM
TAILORED TO HIS BUSINESS.
AT A PRICE THAT WON'T
DRIVE HIM OUT.

John S. Marr, President
The Computer Center, Inc.
Data General

Business System Supplier
Falmouth, ME




When the W.H. Shurtleff Company got
together with The Computer Center and
Data General’s C5/40 small computer sys-
tem, the chemistry was right. According to
Shurtleff’s President, William Poole, “The
CS/40 allowed us, with the help of The Com-
puter Center, to develop our own special
industry packages. After 30 years in chemical
distribution, we know the best way to run a
successful business. We saw faster response

“FLL BUY THAL”

William W. Poole, President
W. H. Shurtleff Company
Portland, ME

and more control would let us do an even
better job. The CS/40 with our own software
gives us what we wanted. And all for less
money than we were spending with an on-line
service bureau. ”

And John Marr of The Computer
Center, “What’s in the system and how it
works lets me develop applications, sell and
install first time users in the absolute mini-
mum of time. My customers love it. The
system is very easy to operate. And they can
fit the system to their business, rather than
change procedures that have made them suc-
cessful. CS/40 is a super product. I've just
ordered another 15 systems.”

¢ DataGeneral

We miake computers that make sense.

-----—-—------1

The CS/40 makes good business sense. Send me more information.
I'manJend-user [Jbusiness system supplier
[ I'm too busy to wait for brochures. Have someone contact me.

Name Title

Company Tel. No.

Address

City State Zip

Data General Corporation. Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd.. Ontario.
Data General Europe, 61 rue de Courcelles, Paris. France, 766.51.78. Data General

Australia, (03) 89-0633. Data General Ltda.. Sao Paulo, Brazil, :
543-0133. © Data General Corporation, 1978. DM 6
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EZPERT® Project Graphics System puts visibility into your project planning, scheduling, monitoring
and control...when you need it, where you need it, and how you need it

If you're involved with project management you know
how critical it is to see how a total project “fits” together,
and how interdependent activities affect its day-to-day
progress.

Now EZPERT puts that visibility into your hands—like
no other system can-—with Time Scaled Networks, Gantt
Barcharts and Cost/Manpower Graphs...produced and
updated automatically.

Fast and accurate.

EZPERT can give you totally revised and virtually error-
free graphics within hours of a project change. So
management decisions are always based on current and
correct information.

Easy to use.

If you're currently using project management techniques,
you're already doing most of the work. EZPERT uses the
same basic information to automatically produce project
graphics on an electrostatic, pen or microfilm plotter.

114 CIRCLE 102 ON READER CARD

Join the group.

Leading manufacturing and aerospace companies,
engineering/construction contractors, utilities, financial
institutions and government agencies are already using
EZPERT. Maybe you should be too. Call us for more
information—today! :

Overseas Sales Representative inquiries invited.

Gl
.
SYSTONETICS, INC.

600 N. Euclid Street, Anaheim, California 92801
(714) 778-1600

DATAMATION




THE TALLY PRINTER TERMINAL

Control 42 functions
via the keyboard or the program

The Tally T-1612 Printer Terminal is designed for
the user. It’s loaded with functions and features.

In addition to 42 programmable functions, which are
available through the keyboard or through the user
program, you get features like outstanding print
quality, optimized bi-directional printing at 160 cps
for bonus throughput, quiet operation for office use,
lots of forms control conveniences, table top or
pedestal mount and outstanding reliability that

translates into low cost of ownership. And plenty more.

Call Tally today.
OEM SALES oFFICEs San Jose (408) 247-0897

Boston (617) 272-8070
New York (516) 694-8444

Seattle (206) 251-6730
San Antonio %‘512) 733-8153

Ehicigo (1312?%-39775% 605 Washington, D.C. (703) 471-1145
os Angeles BUSINESS SYSTEMS SALES
Miami (g305) 5-5751 Orinda, CA (415) 254-8350

CIRCLE 68 ON READER CARD

Unique features include six selectable type fonts in
upper and lower case, LED column/line indicator,
non-destructive memory providing pre-selected
configuration on power up and 1k buffer standard
(up to 4k optionally).

The Tally T-1612 is also available as a Receive Only
printer. Both versions sustain a full 1200 Baud
transmission rate. Or you can select 300, 600, 2400,
4800 or 9600 Baud operation.
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The next time you pick a terminal,
you don’t have to gamble about which
one to choose. Because Xerox has a
number of communications terminals
that are just right for you.

Like our 1700 and the new 1720.
Both pay off with low cost operation,
sharp, crisp characters from Diablo’s
HyType II print mechanism, 45 cps,
and a full range of easily-changeable
tylp_e styles. The 1720 also offers switch
selectable ASCII and 2741-compatible
codes. And when you consider that
both terminals come with other features
usually optional or not even available
on most terminals you know that
you've placed a good bet.

If you're doing on-line applications,
then the Xerox 1760 is your }l)ucky
number. The new 1760 has an impact

XEROX®is a trademark of XEROX CORPORATION.
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matrix printer, which gives you both
upper and lower case, rapid quality
printing, and automatic bi-directional
printing. The ASCII Coding lets you
connect to almost any hardware and
software system around. And if speed
is the name of your game, the 1760
prints up to 200 cps.

For more information call Pete
Hegerle, Xerox Data Systems Division,
(213) 679-4511, or write him at 701 S.
Aviation, El Segundo, CA 90245.

With the Xerox 1700, 1720, and
1760, there’s no reason to take chances
the next time you choose a terminal.
Because each one of our numbers
1s a winner.

XEROX
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Processing
Satellite Data

by Eric Teicholz

Satellites have helped locate $1 billion in oil reserves and hundreds of $ millions
in minerals, inventoried crops, estimated timber yields, monitored pollution, and
studied urban sprawl. But getting their data is the easy part.

In July 1972, NAsA launched the first
Earth Resources Technology Satellite,
LANDSAT 1 satellite, primarily for the
U.S. Dept. of Agriculture and the since-
renamed 'U.S. Geological Survey. The
satellite’s purpose was to gather infor-
mation on the light and other radiation
coming from the surface of the earth,
primarily for studying the planet’s natu-
ral resources. Such data gathering had
been done primarily with aircraft before
then,  and primarily using cameras.

According to the New York
Times, LANDSAT has even
located better fishing

spots for USGS scientists.

LANDSAT represented the first time any-
one had used satellites for resource data
gathering, and the first time multispec-
tral sensors had been used in place of
conventional cameras.

Since that first LANDSAT became
operational, over $1 billion in oil re-
serves and hundreds of § millions worth
of mineral reserves have been located.
Using LANDSAT data in conjunction with
computer analyses, such as digital image
enhancement, pattern recognition and
classification techniques, analysts have
inventoried millions of acres of crops
and forests, estimated timber and crop
yields, located millions of gallons of sur-
face water, determined watershed
characteristics, developed - base maps
and land-use maps for the world,

June, 1978

studied urban growth patterns and
demographic characteristics, monitored
water quality and air and water pollu-
tants, located geological faults, and

Photomosaic of New York/New Jersey
area constructed from three LANDSAT
frames. Courtesy of Image Processing
Inc.

answered basic questions about the
quality of our environment. The New
York Times reported that LANDSAT even
located better bass fishing grounds in
Virginia for usGs scientists.

Now there are three U.S. LANDSAT’s,
each orbiting the earth . every .103
minutes. All carry multispectral scan-
ners that sense radiation within five
wavelength bands in the visible and
infrared portions of the electromag-
netic specturm. This data is communi-

Using conventional methods
the inventory would take
two years and cost ten
times as much.

cated to earth receiving stations located
in the United States, Canada, Italy, and
Brazil; by the end of this year, there will
be a station in Iran as well.

This data is exploited in a variety of
ways for a great number of applica-
tions. However, most remote sensing
applications do not rely on satellite
technology alone. Multilayered data
collection systems, incorporating
ground and aircraft observation, are
usually employed. On-site field inves-
tigations to determine “ground truth”—
what’s really on the ground—are essen-
tial for interpreting remotely sensed
data of any kind. Aircraft are used be-
cause they are able to acquire data both
at a higher spatial resolution than satel-
lites provide, and on a more flexible
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schedule. (Satellites are, after all, run on
a rather firmly fixed timetable.)

The LANDSATS’ benefits come from
their high altitude (920km or 571 miles
above the surface), which results in their
“observing” a large area at one time (a
field of about 185 x 185km), and their
high resolution, which allows them to
discriminate between features on the
ground which are as little as 80 meters
apart. In addition, the repetitive nature
of their observations (each passes over
the same points every 18 days) is very
helpful in detecting changes on the
ground.

Applications of LANDSAT data

Current major applications for
LANDSAT data include:

Agriculture: Remote sensing has been
employed to better manage agricultural
systems and for accurate and timely
determination of the output of key agri-
cultural commodities. The resolution
and frequency of satellite coverage is
not adequate to enable decision making

Crops on fields as small
as five acres can be
accurately identified.

related to planting, fertilizing, water-
ing, or crop quality evaluation, but the
data can be used for things like soil
classification. For example, LANDSAT
data has been used to prepare soil maps
at scales ranging from 1:50,000 to
1:250,000. (For comparison, maps for
marking trails, roads, and houses—
which are portrayed as small dots—are
drawn at a reduction of 1:24,000.)

Satellite sensing turns out to be an
extremely cost effective way to gather
data for those maps. Where the cost of
computer analysis will run roughly 0.2¢
per hectare (a metric unit equal to 2.47
acres), aircraft data for the same area
would be roughly 1.5¢ per hectare. And
the ability to digitally overlay soil maps
on base maps leads to the capability of
determining potential agricultural devel-
opment as well. Although this might be
done with maps made using aircraft
scanning too, using the satellite data is
more convenient and less expensive.

Another agricultural application is in
inventorying crops. Due to differences
in growth patterns and planting and
harvesting dates, certain crops can be
identified by the satellites. Again, the
regularity of the bird’s orbit proves
beneficial in this.

The accuracy of LANDSAT data for
crop identification in wheat growing
areas in the United States is being
studied in a usGs project called the
Large Area Crop Inventory Experi-

ment (LACIE). The project is monitoring
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wheat planting, yields, and crop condi-
tions and checking the data against
ground truth and conventional data to
determine the accuracy of LANDSAT
forecasting.

So far, the accuracy of the data is
90% or better for fields of 20 acres or
larger. Crop identification has been
achieved with approximately 75% accu-
racy on plots as small as five acres.

Land use: Land use planning is con-
cerned with the development and man-
agement of land for purposes such as
food, housing, urbanization, manufac-
turing, and transportation. An objec-
tive of planning is to match develop-
ment and land use with population

i B et
The Washington State
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growth and natural conditions in order
to provide adequate food and material
supplies with a minimal negative im-
pact on the environment. Although
LANDSAT imagery is used for regional
planning and development, it is not yet
accurate enough for detailed planning,
such as for urban development. Urban
planners must still rely heavily on air-
borne and other small-scale land use

inventories.

Geology: Although the information
received from LANDSAT will rarely in it-
self lead to the location of mineral, oil,
or gas resources, LANDSAT locates major
geologic elements which generally serve
as a guide to the selection of smaller
targets. '

Hydrology: A major goal of remote
sensing for hydrological applications is
to observe and measure water quality
and quantity. This is highly dynamic,
requiring repetitive observations to
monitor changes. Data is used for allo-
cating water resources for consump-

; 0 V. g

tion, industrial uses, irrigation, power
generation, and recreation. ,

About 90% of the fresh water re-
sources of the earth consist of ground
water stored in regional aquifers.
LANDSAT images, underlaid with vari-
ous sedimentary geological features,
provide an excellent bases for mapping
shallow aquifers. The data is used di-
rectly to determine their boundaries, re-
charge and discharge areas, and the
location of springs.

Also, LANDSAT imagery is used
for depicting crystalline rocks where
water has been commonly found in
openings along joints and fractures.

Finally, LANDSAT data serves as an

23 gphd

exploration base to help determine the
strategy for ground water prospecting
by offering information on surface
rocks, fracture patterns, and the vege-
tative and geomorphic indicators of
shallow aquifers.

Forest and rangeland management:
LANDSAT data is used to provide basic
information on the extent and location
of forest resources and the changes oc-
curring within them. Sensor data has
contributed to classification of timber
types, sampling procedures for estimat-
ing timber value, monitoring of clear-
cut forest cutting, mapping of forest fire
burns, and calculation of timber
volume.

One study undertaken by the State of
Washington described an inventory of
4.05 million hectares (1.6 million acres)
of forest land at a cost of approxi-
mately $200,000. Using conventional
methods, the same inventory would take
two years to complete and cost ten
times as much.

DATAMATION



Forage or rangeland monitoring by
LANDSAT has been used to recognize
potential fire hazards, project the anti-
cipated weight of livestock, and deter-
mine the extent to which drought and
grazing reduced available forage. For-
tunately, almost all types of range vege-
tation are easily differentiated with cur-
rent LANDSAT sensors.

Still, results thus far have been
mixed. Successful studies using satellite
data to provide high quality range con-
dition reporting or trend monitoring
and forecasting are practically non-
existent.

Marine sciences: NASA’s: oceanog-

raphy and marine resources program is

LANDSAT Scene 1385-18371

attempting to use remote sensing to
manage marine resources within coas-
tal zones, to help use oceans more effec-
tively as transportation routes, and, in
general, to contribute to the advance-
ment of marine biology and oceanog-

The satellite can even
measure water depths
down to 20 meters.

raphy. Satellite data is used to support
applications in hydrography, currents
and circulation, and fish studies.
Hydrography is concerned with the
measurement - of ocean properties in-

Bendix MDAS April 1976 for D_épartment of Interior, Bureau of Indian

Affairs,Scale 1:1,000,000.

tight Greer

Dark Green :"Qldy

Yellow - Sigsh °

White Sand/G

Orange Hemlock Reproduction
Pink Forest Recovery

Bendix Aerospace Systems Div. produced the image above as
part of a land use and forestry study of the Quinault Indian
Reservation in Washington State. Satellite data for the area was
collected using two bands of the visible spectrum and one band
in the near infrared to produce a composite image of the scene.

June, 1978

Cyan - Burn Areas

Dark Magenta - TBD - Forest
Blue Green - Hemlock
Magenta - TBD - Forest
Gray - Urban/Bare Earth
Brown - Forest Recovery
Dark Red - TBD - Forest
Green Blue - Brush Land

cluding physical, chemical, geometrical,
and optical features of the coastal and
open zones of the oceans. It concerns
parameters such as ice movement, tem-
perature, ocean surface topography,
salinity and other chemical properties,
marine life, land/sea interface charac-
teristics, bathymetry (water depth), and
water color. In areas of low or mod-
erate turbidity, the satellite can even
make depth measurements up to 20
meters, for updating the locations of
reefs and shoals.

Knowledge of coastal currents is vital
in coastal areas for planning by land use
commissions and port authorities, for
proper location of sewage effluents by

W TR A S

Then, local consultants who were familiar with the area identi-
fied what was really on the ground for several small sections of
the composite. A Bendix image processing system was used to
correlate that “ground truth” with other areas of the scene, and
to produce the false color image shown.
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sanitation districts, for management of
sport and commercial fishing, and for
studying marine ecological conditions.
Here LANDSAT has proven its ability to
portray sediment distribution and
movement which in turn directly reflect
the turbidity and flow direction of the
water mass, especially near shores.
Turbidity and current measurement
can also aid in locating and monitoring
fish concentrations. Interfaces between
water zones can be detected by surface
manifestations and these zones are
known to have significant concentra-
tions of fish. Plankton concentrations
are detectable by reflectance or tur-
bidity observations as well. In general,
however, food chain relationships are
highly complex and it is difficult to
. draw any significant conclusions from
the data available from LANDSAT or any

remote sensing technology. There have

been no operational successes to date in

this area of resource management.
Cartography: LANDSAT imagery has
proven to be of immense value for small
scale cartographic applications—espe-
cially in the production of planametric
base maps such as surveyors and engi-
neers might use. Satellite data images
have mapping errors of only 200 to 450
meters, which exceeds the U.S. Na-
tional Map standards up to scales of

- 1:250,000. These can be digitally fitted

IBM offers terminal time
for processing satellite
data . . . outside the U.S.

to an appropriate geodata grid, and
thematic information from sources such
as land use classifications can then be
overlaid.

Environmental quality: This aspect of
remote sensing concerns itself with
questions related to the environmental
impact of manmade developments, the

quality of life, and the determination of
processes related to development and
exploration which can be carried out
with minimal adverse effects. LANDSAT
helps in two ways: first, by providing a
regional overview of the total environ-
ment in terms of land, water, and air as
seen by parts of an integrated ecologi-
cal system; and second, through pro-
viding a repetitive or seasonal look at
areas of concern, to detect changes that
can affect the environment.

The satellite data has been used to
monitor conservation and reclamation
efforts, strip mining impact, and other
environmentally related activities.

LANDSAT can be used to measure sus-
pended solids of chemical waste; for the
detection of acid, iron wastes, and oil
spills; for the determination of disposal
patterns in turbid waters; for detection
of large scale ocean dumping; and for
monitoring lake eutrophication and
algal blooms.

So far, the data has been used to help

Remote sensing is used for studying
objects from great distances, includ-
ing studying remote galaxies using
optical and radio telescopes, and
studying the earth using satellites and
aircraft. In the case of the earth, the
technology involves measuring the
natural radiation, magnetic field, and
signal reflectance of ground or water
surfaces. :

The “sensor” most often used for
studying the earth is the aerial camera.
However, conventional cameras are
limited to studying visible light and
some portions of the infrared spec-
trum, a rather small portion of the
total electromagnetic spectrum. To
expand the range of what can be
studied, a wide variety of kinds of sen-
sors have been developed. These are
generally categorized into two differ-
ent types: passive and active.

Passive sensors are those which pick
up emitted radiation; active sensors
provide their own signals and record
the reflectance.

‘Much of the energy being sensed by
passive sensors comes directly or indi-
rectly from the sun. Some of the sun’s
radiated energy is immediately re-
flected by the earth; some is absorbed

lengths, or “signature,” that is unique
to the material doing the emitting.
Both kinds are important to passive
remote sensing. ;
Whereas photographic film has been
the primary medium for capturing that
reflected and emitted radiation, multi-
spectral scanners are coming into in-
creased use. These devices detect a
relatively wide range of radiation—in-
cluding visible light, infrared and heat

and later emitted in a pattern of wave-

What Is Remote Sensing?

Frequency of Electromagnetic Radiation (cycles/second)
1016 1015 1014 1013 1012 1011 1010 109 108
H ) i ; ) : : ) ,
ultra- .
violet infrared microwave
visible
— thermal scanners
photography radar & passive microwave
1 |
) multispectral scanners | ' 1
I 1
LANDSAT
i
radiation, and sometimes ultra- are sensitive to wavelengths in four

violet—and generate electronic sig-
nals from which photograph-like
images can be produced.

However, even multispectral
scanners see only a portion of the total
spectrum. Longer wavelength sensors,
including those active systems using
microwave and radar, further expand
the range.

Sensors of all kinds have been car-
ried aloft by balloons, conventional
planes, high altitude reconnaissance
aircraft, or satellites in order to obtair
information on a scale appropriate to
the particular problem under inves-
tigation. The use of satellites began in
1972 with the launching of LANDSAT I.
That satellite and LANDSAT 1I both
carry two kinds of sensors. The first is
a return beam vidicon system consist-
ing of a high resolution three-band,
three-camera tv system. The second is
a multispectral scanner consisting of
an oscillating mirror and optics to
deflect the radiation received onto an
array of detectors; the particular
detectors used in LANDSAT’s I and II

‘overlaying images, image enhance-

spectral bands in the visible and near-
infrared regions. LANDSAT C, launched
in March, added a fifth band in the
far-infrared region.

Each portion of the electromag-
netic spectrum has unique properties
which allow for different kinds of
investigation. For example, the infra-
red sensors detect and monitor heat
pollution, volcanic activity, and geo-
thermal activity. Microwave sensors,
for another example, do not see vis-
ible or infrared radiation, but they can
penetrate cloud cover and even light
vegetation.

In the case of the LANDSAT's, all of
the data from all of the sensors is con-
tinually transmitted to the ground,
there to be recorded on ultrahigh-den-
sity magnetic tape. Then computer
techniques come into play for remov-
ing sensor and geometric distortion,

ment, and for extracting-information
related to spectral, temporal, and spa-
tial characteristics of the region
observed. _ *
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determine the source and dispersion of
smoke plumes, the influence of air
pollution on climate and weather, for
the detection -of urban haze and atmo-
spheric particles. It is particularly useful
to determine the presence of invisible
pollutants.

The primary advantage of satellite
coverage is that the large area covered

allows observation of the aerial extent .

of airborne pollutants and their effect
on a regional scale.

Processing the data

Extracting usable information from
sensor data is a large and complex data
processing problem. The multispectral
scanner onboard the LANDSAT's, for
example, employs 24 detectors which
are sensitive to visible and infrared
light, has a 9.95msec sampling interval,
a 6-bit sample word length, 3,240
samples per scan line, and 2,340 scan
lines per band. A four-band multispec-
tral scanner thus generates more than
3x107 bytes per picture.

This data is originally captured on
ultrahigh-density magnetic tape
(10,000bpi). It must be converted to
computer compatible densities, cor-
rected for a variety of sensor errors,
overlaid with other scenes, enhanced,
classified, and interpreted by manual,
interactive, or automated methods.
Only then can its spectral, temporal,
and spatial characteristics be exploited.

The resulting work product is a pic-
ture of an area of the earth as seen from
the satellite. Instead of being a photo-
graph, however, the picture is com-
posed of thousands of discrete picture
elements, each of which is a tiny cell
(pixel) with a discrete level of bright-
ness (gray scale level). The number of
picture elements and the brightness
levels displayed are functions of the
graphics display systems used to analyze
the data.

Each picture cell transmitted from the
satellite is assigned one of 64 values by
the scanner. It is the vast number of
pixels necessary for one picture from
one band of the scanner, plus the
sophisticated math done on each before
it is displayed, which result in an ex-
tremely high computational load on the
cpu. This, in turn, is leading to the
adoption of array processors by most of
the manufacturers of image processing
systems.

An understanding of the .processing
involved comes most easily by walking
through an example. Consider the large
color picture on page 119. This was one
of the products delivered to the Bureau
of Indian Affairs by Bendix Aerospace
Systems Div. as part of a forestry study
in 1975.

The data for this image (remember, it
is not a photograph, at least not in the
usual sense) was collected by LANDSAT
-as it passed over the State of Washing-
ton on August 12, 1973. As it passed,

June, 1978

LANDSAT recorded data on a strip 100
nautical miles wide, using its multispec-
tral scanner. Data was collected in four
spectral bands: green wavelengths of 0.5
to 0.6 micrometers), red (0.6 to 0.7
micrometers), and two bands in the near
infrared (0.7 to 0.8 and 0.8 to I.1
micrometers).

The data was picked up by ground
stations and relayed to the Goddard
Space Flight Center, where it was con-
verted into framed images covering an
area of 100x100 nautical miles and
translated to computer compatible tape
format. From there the tapes went to
Bendix, where enlarged false color com-
posites using bands 4, 5, and 7 were
prepared.

The images were then returned to the

Bureau of Indian Affairs. There another
contractor annotated representative
areas of land use or vegetation cate-
gories using aerial photographs and per-
sonal knowledge of the sites. Those
areas were typically more than 30 acres
in size and relatively easy to locate in
the LANDSAT data due to their close
proximity to water bodies, clear cut

Satellite analysis is
being accepted as a
pragmatic tool at a
surprisingly rapid rate.

areas, roads, or other easily detectable
ground features. Then the images went
back to Bendix again, where the satel-
lite data was geometrically corrected.
The geometric correction involves the
use of ground control points, identifi-
able features like road intersections
whose longitude and latitude are
known. When the satellite image is dis-
played on a screen, the researcher can
move the cursor to the identifiable
feature in the image and key in the
known longitude and latitude. The
system uses the keyed data as a correc-
tion parameter. Given coordinate data
for several points, it can generate an
algorithm to transform the image into
its true coordinates. The same algo-
rithm may then be applied to other
images—from other bands or from

other satellite passes over the same piece

of real estate.

The first step in the actual analysis of
the image is similar, except that it
involves a different kind of knowledge
of the features on the ground. The
analyst again moves the cursor over a
given area of the display and then, in-
stead of entering longitude and latitude
data, enters some other code based on
the ground truth—in the case of the
Quinault reservation, a code based on
the annotations made for land use or
ground cover by the Bureau of Indian
Affairs’ contractor.

For this project, codes were assigned

to categories such as kinds of trees,

" water, gravel, etc., as is portrayed on

the image on page 119. (Where ground
truth data was not available, some are
marked TBD for “to be determined.”)
The image processing system is then
able to find other areas on the image
which have the same characteristics, and
assign the same code to them. Then,
these category codes may be assigned
new colors or gray scale values as de-
sired, and new. display data reproduced
in graphic form or stored for even fur-
ther processing.

The computer’s role isn’t over with
the production of the image data and
images. Other outputs will include tabu-
lations of the amount of any one kind
of timber in the area, for example, and
maps showing only that category (over-
laid on base maps with roads, etc.)
Some of the output products are pro-
duced as listings, some as false color
maps on a drum film recorder (again, as
the image on page 119, but note that the
text is added photographically), some as
transparent overlays or transparencies.

The systems available

The author, in conjunction with Busi-
ness Automation Services Interna-
tional, Inc. of New York, recently con-
ducted a study for the Algerian
government on such specialized image
processing systems that could handle
LANDSAT data and data from airborne
sensing systems. Included in the criteria
for the systems were that they should:
® support current and future require-

ments as currently envisioned within

the LANDSAT program

® support a multiuser environment
without  serious performance
degradation

® support remote user stations through

microwave or other long-line
communications
® have extensive software and be

backed by extensive training support

® support an archival data base man-
agement system

® be able to directly interface an 1BM
370

® provide array processors for high
throughput.

Six turnkey systems and one soft-
ware system were compared. The hard-
ware included International Imaging
Systems’ (I12S) System 101, cpc’s Cyber-
lkon system, the Bendix Multispectral
Data Analysis System, General Elec-
tric’s pIps system, -Electro-Magnetic
System Laboratory’s ipimMs Image Pro-
cessing System, and Comtol’s Vision 1.
The software reviewed was IBM’S ER-
MAN II.

Candidates were reviewed in terms of
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~ Masterof
Business Administration.

TI's DS990 Commercial System.

When we designed the DS990 disk-
based commercial system, we made
sure it could get down to business
in a hurry.

Our computer system can apply
itselfto a wide range of commercial
operations using your application
software—general ledger, payroll,
accounts receivable and payable,
invoicing, order entry, inventory.
control, sales analysis and general
accounting.

To make sure it would make light
work of office workloads, as well as
increase productivity, we combined
the processing power of our Model
990/10 computer with our capable
DX10 commerecial operating system.

Our well-educated DX10.

The brains behind our DS990 is our
DX10 multitasking operating sys-
tem, which supplies interactive
computing power and prompting
capabilities, while it supports multi-
terminal applications and program
development.

It is DX10 that provides perhaps
the most extensive and versatile
minicomputer job control tool avail-
able today—SCI, the System Com-
mand Interpreter, a collection of over
170 procedures that gives the DS990
a flexibility no other minicomputer
on the market has.

DX10 speaks a choice of high-level
commercial languages: COBOL,
RPG-II, BASIC, Business BASIC,
FORTRAN IV and PASCAL.

DX10 provides an extremely broad
range of utilities, built-in supporting
routines, custom system generation
capabilities and four powerful inter-
active program development tools—
text editor, macro assembler, link

editor and symbolic debugging
packages—all at no extra charge.

DX10 offers comprehensive file
management—it supports sequential,
relative record and multikey indexed
files. Whenit is multikey indexing, it
can automatically expand or contract
the key lists, reducing the need to
periodically rebuild and reorgan-
ize files.

And DX10 makes your operator’s
life and job easier—by utilizing its
interactive videomode to guide the
operator torequired data step by
step, minimizing the tedious and
time-consuming chore of referring
to operator manuals.

We’ve done our homework

Not all businesses require the same
amount of business administration.
So, we've packaged our DS990in a

choice of models.

The DS990 Model 4 includes a
990/10 computer with 128K bytes of
error-correcting memory, a Model
911 video display terminal, one
DS10 disk drive with 5 megabytes
of fixed disk and 5 megabytes of
removable disk pack storage.

When you're ready to store more
information at your fingertips, we’re
ready for you: our DS990 Model 6
increases your disk pack capacity to
50 megabytes; our DS990 Model 8,
to 100 megabytes.

Our DS990 comes as a completely
packaged system, ready for your
application software. Which means
every unitis built, tested, shipped
and installed as a system, soit can
begin mastering your business
administrationin a hurry.

We've increased your productivity
and throughput by including all four
essential computing functions—
memory management, program
management, file management and
high-level programming languages.
We're offering more technology,
along with over 30 years of expe-
rience in the electronics industry; the
technical expertise and support of
our worldwide organization of fac-
tory-trained sales and service engi-
neers; TI-CARE*, our computer-
automated service dispatching and
information system; and we offer
it all for less money than competi-
tive systems.

To see how we can put our master
of business administration to work
under your administration, and
within your reach, call your nearest
T1I sales office, or write Texas In-
struments Incorporated, Digital
Systems Division, o
P. 0. Box 1444, M/S 784, 0
Houston, Texas 77001.

Orecall (512) 258-7305.

TEXAS INSTRUMENTS
INCORPORATED

*Service Mark of Texas Instruments
Copyrighto 1978, Texas Instruments Incorporated

"TEXAS INSTRUMENTS.

We put computing within everyone’s reach
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Typical Image Processing Systems

r

1
'Manufacturer

E

{Model highlights
‘Number installed
|Processor

Array processor?
gCoIor monitor

! Interactive terminals

Hardware

Memory

Recommended disc

Standard mag tape

Support 10,000bpi tape? (min.)
Film input?

Film output?

Software
Basic support level
Data base manager

Processing
Simultaneous processing
Simultaneous display
Simultaneous search on:
IBM 370 interface

Strengths

Weaknesses

Basic turnkey price

:
‘Manufacturer
}

Model highlights
:Number installed
Processor

Array processor?
:Color monitor
[Interactive terminals

Hardware

Memory

Recommended disc

Standard mag tape

Support 10,000bpi tape? (min.)
Film input?

Film output?

Software
Basic support tevel
Data base manager

Processing
Simultaneous processing
Simultaneous display
Simultaneous search on:
IBM 370 interface

Strengths

Weaknesses

Basic turnkey price

Table 1. These systems are not intended to be comparable. Nor
do they well reflect the breadth of these manufacturer’s lines.
The information presented was collected by the author for a

Bendix

M-DAS

4 installed

DEC PDP-11/35 or 70
Array processor avail
320x240 or 512x512
Up to 4 terminals

28K to 1MB memory

1.2M words (batch DOS})
Two @ 800bpi or 1600bpi
Supports ultrahigh density
Film input supported

Film output supported

.Medium level support
In-house dbms avail

16 bands (software)
16 bands displayed
49 parameters
Medium utilization

Accepts airborne data’
Good support/training
Good cost/performance

Relatively stow
Low growth potential

$300,000-$750,000

General Electric

DIPS

11 installed

DEC PDP-11/35 or 70
Array processor avail
512x512 display

Up to four terminals

256K words memory

Two @ 85M words

Two @ 800bpi or 1600bpi

Supports ultrahigh density
Film input supported -
Film output supported

High Level support
No dbms

5 bands (hard)/ 16 (soft)
5 bands + 1 video

8 parameters

Medium utilization

Extensive software
Large user group
Video overlay

Good support/training

Limited bands
Relatively slow
Expensive

$350,000-$4 million

Comtal

Vision |

40 installed

DEC LSI-11

No array processor

512x512 or 1025x1024

One terminal (alphanumeric)

16K words

No disc (ROM)

Two @ 800bpi or 1600bpi
No ultrahigh density support
Film input supported

Film output supported

Low level support
No dbms

3 bands (software)
8 bands displayed
4 parameters

Medium utilization

Highly interactive

High quality image
Low cost

No growth potential

" Limited software

$100,000-$215,000

ER-MAN 1

4 installed

IBM 370

Array proc to be avail
512x512 display

- One terminal

350KB memory

30MB disc

1 to 4 mag tapes

No ultrahigh density support
Video input only

Film output supported

High leve! support
IBM 3850 interface

Any number bands (software)-
30 bands displayed

60 parameters

Runs on 370

Low software cost
Good software library

No support non-IBM hard
Used only by IBM to date

$55,200 (software only)

study commissioned by the Algerian government, as mentioned
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Control Data

Cyber-ikon

New product

Cyber 18/20

Array processor avail
640x525 display

One color display

292K (16-bit) words

Two 50MB disc

Two @ 800bpi or 1600bpi
Supports ultrahigh density
Film input supported

Film output supported

Medium level support
No dbms

4 bands (hardware)
16 bands displayed
256 parameters

370 interface available

Very high throughput
Good growth potential
Video overlay
Programmable terminat

Limited software
Unproven in field

Approx. $1.3 million

International
imaging Systems

System 101

3 installed

H-P 3000 11

Array processor avail
512x512 display

Up to 17 terminals

256KB memory

50MB disc

Two @ 1600bpi

Supports ultrahigh density
Film input supported

Film output supported

High level support
File manager
for each user

19 bands (hard)/ 36 (soft)
14 bands displayed

64 parameters

Medium utilization

Programmable terminal

" Extensive software

Video overlay
Good growth potential

Small company

$275,000-$750,000

Electromagnetic
System Laboratory

SIS |

IDIMS 11

9 installed H
H-P 3000 Il ]
Array processor avail
512x512 display ¢
Up to 10 terminals

128K words memory

300MB disc

Two @ 800bpi

No ultrahigh density support
Film input supported

Film output supported

High level support
File manager for
each user

Any number (software)
Any number displayed
180 parameters

Standard 370 interface

Good flexibility
Good growth potential
Good dbms support

Military orientation

$225,000-$750,000

in the text. Even the prices reflect that application. The purpose
here is to show the wide range of products available for
processing satellite data.
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The Quier Limiis

of Distributed Dalta Processimg.

! SRR R (.. " extend data’s point of entry far beyond your perimeter of stationary
workstatlons Evenin the most sophisticated distributed networks, source data is still being manually
transcribed at the source and then physically carried to the operator of a key-entry installation. Using MS!'s
portable terminals, the data can be entered at the source by the people who are already working there.

Meeting the challenge of increasingly morecomplex datahandiingjobs
andever-largerdatavolumes, MSI'snew family of portable terminals .
provide a broad range of functional capabilities: .
4K to 48K words of CMOS segmentable memory, both key entry and optical b
wand scanning of various numerical bar codes, throwaway-batteries, i
asynchronous communications, and both LED and LCD displays. And :
because MSI's terminals are user-programmable, each terminal can be ]
parameterized to suit its particular application and its working et

environment at the outermost reaches of source data entry. DATA Co R P[] RAT | []N

For further information please write to THE LEADER IN PORTABLE DATA TERMINALS
William B. Patton, Vice President-Marketing. -
340 Fischer Avenue, Costa Mesa, CA 92627 (714) 549-6000

I |
1
'

I
I
1
I
i

\
1‘»
i

Atlanta (404) 631 7207 « Boston (617) 848-6450 « Charlotte (704) 525 2130 » Chicagn (3121 392-8300 « Dallas (214) 270 6535 « Denver (303) 750 33373 » Detrot (313) 642 1970 * Honolulu (8081 9551195
Houston (713) 664 4244 « Los Angeles (213) 692 0674, (714) 522 0914 + Mempnis (901) 795-1230 = Milwaukee (414) 251-1774 « Minneapohs (612) $41-48308 + Greater New York (201) 567-3790 + Ohio (216) 486 1500 « Orlando (305 834 5338
Philadelphia (6091 779 8940 « Piitsburgh (412) 941-8020 « St Lows (314) 291-3080 » San Francisco [415) 944.0550 « Seatile (206) 575 3115 « Toronto (416) 638 0034 » Vancouver 16041 986 1911 « Washinatsn D G (707) 50 8400

Caracas. Venezuela 781 8888 « Eindhoven. Netherlands 040433584/ TELEX 51168 + Johannesburg, Suuth Africa 786-2280/TELEX 8-3362
Longon. United Kinadom 0628-33121/TELEX 851-847-889 » Melbourne. Australia (03] 211 1022/TELEX AA31604 « Mitan, ialy 02 879246 + Karlsruhe, West Germany (49.721) 386735
Oslo. Norway 017204030/ TELEX 19419 » Paris France 686.5412/TELEX 84-242 01+ Tokyo Japan 03 (543) 761 1/TFLEX (L A ] 67 4436
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SIEMENS

Laser Printer ND-2.
21,000 lines per minute.
Fast is not the word for it. Fastest is.

Speed plus practicality. Fastest is not the only word to

The ND-2 was designed to print describe the Siemens ND-2 Laser
21,000 lines per minute (that's 8,000 Printer. Easy...maintenance free...
12-inch printouts per hour). But reliable...and silent...are others.
speed isn't everything. You also need Siemens Impact on Non-Impact
practicality. Plain paper printing Printing Technology. .
stock. User changeable printing Siemens research and devel-
drum...and then only after 3 million opment efforts in printing technology
perfect copies. not only created the ND-2 Laser
One good benefit deserves another. Printer, but has produced the first
And another....and... truly practical low-cost ink-jet

The ND-2 Laser Printer dupli- terminal printer in the industry.
cates, masks out at different posi- Ink-Jet Printing. Fast and Silent.
tions in the copies, prints with In seeking to design the ideal
variable fonts and also different printer, we sought more than simple
character sizes and spacings within speed and economy.We also con-
the same line, and gives you the centrated on human engineering.
choice of three line spacings.The A reduction in noise levels. And we
ND-2 also utilizes a forms overlay succeeded in all three areas.The
feature, thus eliminating the need Siemens-developed Ink-Jet Printing
for preprinted forms. Even at top mechanism works on the vacuum
operating speed, the character qual- principle and attains a top printing

ity is suitable for OCR applications. speed of 270 incredibly quiet char-

- S acters per second on untreated
paper in a script that is highly legible,
smear proof, and indelible.

All you hear is the rustle of
paper. And you never have to replace
the Print Head.

To prove these points to yourself
and know more about the strengths
of Siemens and their family of
Computer Peripherals, contact us at:

Siemens Corporation
OEM Division, 1440 Allec Street
Anaheim, California 92805

(714) 991-9700

Responsive products
from a responsible company.
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SATELLITE DATA

hardware and software characteristics
and cost. Selection criteria included
modularity (growth potential, relative
immunity from obsolescence), flexibil-
ity (capability to support a wide variety
of data input), minimal overall cost (ini-
tial investment, maintenance, growth,
training) and software availability (ini-
tial provision of software, ease of pro-
gram revision, maintenance and devel-
opment). The systems reviewed (see
Table 1, p. 124) are not intended to be
directly comparable. Nor do they well
represent the breadth of the product
lines of the manufacturers involved.
However, they do suggest the wide
range of products available for this
application.

Services available

An increasing number of public and
private companies are offering LANDSAT-
related user services. Services usually
consist either of offering the raw
imagery in machine readable form or,
more commonly, offering digitally en-
hanced images. Service bureaus, in
some cases, also offer sophisticated
computer models as analysis aids.

The imagery itself may be obtained
from the Earth Resources Observation
System (ERos) Data Center in Sioux
Falls, South Dakota, which is operated
by the Department of the Interior. EROS
offers either raw imagery or radio-

LANDSAT D will produce .
10 times as much data—
so everyone must upgrade.

metrically and geometrically corrected
imagery as standard products, but will
usually not perform data classification

~and analysis of the data. The ERoS
Center did about $3 ‘million worth of
business last year, not including pur-
chases made directly by NasA. About
33% of that was done with foreign gov-
ernments, 20% with U.S. federal gov-
ernment, another 20% with U.S. indus-
try, 13% with U.S. academic
institutions, and 15% with private indi-
viduals. Of foreign sales, most of the
imagery is finding its way to the Mid-
dle .Eastern countries, particularly Iran.
In fact, what processing is performed at
EROS is primarily related to petroleum
and mineral exploration, followed by
forestry-related uses.

The three major commercial service
firms offering general consulting, data
enhancement, and interpretation ser-
vices related to LANDSAT are the Earth
Satellite Corp., 1BM, and GE.

Earth Satellite Corp.: Earthsat is an
eight-year-old company that has done
approximately $22 million in sales with
23 U.S. government agencies, 23 state
governments, 56 private companies, 24
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foreign governments, and some multi-
national groups including the Orga-
nization of American States, the
United Nations, and the World Bank. It
now does about $2 million in business
per year.

Two years ago, about 50% was R&D
work and 509 operationally oriented.
But there’s been a change. Approxi-
mately 95% of the business now is
operational and only 5% R&D.

The obvious conclusion of these
figures is that satellite technology is
gaining acceptance as a pragmatic tool
at a surprisingly rapid rate. Major
applications of Earthsat include oil and
mineral exploration, followed by crop
production predictions using a com-
puter model with data derived from
LANDSAT and meteorological satellites.

IBM: 1BM has been working in
LANDSAT analysis for two years. An inte-
grated set of software routines, orig-
inally developed for the Nasa-Johnson
Space Center, has been installed in
scientific centers in Madrid, Spain, and
in Mexico City. Individual projects have
been established with government agen-
cies of these and other countries to
address specific problems—primarily in
the areas of geology, crop inventory,
and land use analysis.

1BM currently offers terminal time for
sale on an hourly basis to customers at
their data centers outside the U.S., but
under its cDC settlement cannot yet
make those facilities available
domestically.

General Electric: GE has performed
digital image analysis services for the
public since 1974. Principal applica-
tions include geology, land use and
urban planning, hydrology, agriculture,
and forestry. The company manufac-
tures its own turnkey Image 100 system
which it has extended for service bureau
work. Customers are said to be increas-
ingly concerned with semioperational
analyses rather than exploratory or re-

. search work. Interactive image analysis

is supplemented increasingly with auto-
matic image data processing of increas-
ingly larger geographic areas of in-
terest. The shift in GE’s customer base
has been from mainly federal govern-
ment to a combination of federal gov-
ernment, regional/state/local govern-
ment, private sector, and international
customers.

There is also growth in the firm’s
digital image enhancement and en-
hanced image products as opposed to

- simple classification of features in a

scene—particularly for geologists and
mineral prospectors. Like IBM’s, GE’s
customer data base often includes
LANDSAT data supplemented with digi-
tal image data from other sources.

The 1980s ‘
Technical innovation in the develop-

ment of satellite technology will have a

profound influence on applications. For

example, orbital lifetimes of satellites
have gone from three to seven to ten
years. This is actually considered a dis-
advantage by some users because of the
expected advances in satellite tech-
nology, making cost effective design
optimal only over a relatively short life
span.

Individuals geographically isolated by
mountains and water will receive direct
television broadcasts from  satellites.
There will also be numerous additional
tv channels; the number-is currently
limited by spectrum congestion.
Another satellite, the Nav Star global
positioning system sponsored by the
Department of Defense, will provide
high accuracy position fixing for inter-
national navigation, aviation, and mari-
time systems.

But perhaps more importantly, the
major benefit of emerging satellite tech- -
nology will be for the location of new
natural resources, especially petroleum
and mineral resources. The two multi-
spectral scanners located on-board
LANDSAT’S 1 and 11, which have already
recorded over 450,000 scenes of the
world’s land areas, are fairly limited
compared to the spectral ranges of the
new sensors launched recently on
LANDSAT C and to be launched on
LANDSAT D within the next few years.

Plans for the next five years alone in-
clude the following: -

Space shuttle: The major NASA pro-
gram to date is the Space Shuttle, which
will provide space transportation for the

A 1979 Space Shuttle
mission will carry aloft
microwave sensors.

next two decades. The orbiter vehicle is
designed to work in space and then land
as an aircraft; therefore, it can be re-
cycled. NAsA estimates that there will be
between 30 and 50 missions a year per-
formed with the shuttle. Experiments
may either be mounted in a 18.3 meter
by 4.6 meter cargo bay where crew
members can access instruments, or be
carried into space and left there. One
shuttle flight, slated for 1979, will carry
passive and active microwave sensors to
provide high resolution soil moisture
data.

Thematic mapper: LANDSAT D, sched-
uled for a 1981 launching by the space
shuttle, will monitor either six or seven
multispectral channels, and provide six
times the resolution of either LANDSAT 1
or 11. The thematic mapper (a second
generation multispectral scanner), will
differentiate and record 250 levels of
radiation intensity (gray levels) com-
pared with the existing 64 levels, and
will provide higher color sensitivity, in-
creased infrared channel capability, and
higher geometric and radiometric regis-
tration capabilities. The greatest benefit
of the mapper, which will have 30 meter
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resolution, will be for urban area data
analysis and other applications needing
high resolution. °

MAGSAT: The MAGSAT mission, to
be launched in 1979, will measure mag-
netic fields to identify major anomalies
of the earth’s crust. The primary objet-
tives of the mission will be to update
magnetic charts and to explore for re-
sources with scalar and vector magne-
tometers.

Large format cameras: An early
shuttle mission will carry a high resolu-
tion stereo camera system with the
camera itself having a 12-inch focal
length and using 9x18 inch film. It will
have 15-meter resolution and be used
for black and white, color, or color
infrared photographs of sufficiently
high resolution to make new topo-
graphic and cartographic applications
possible.

GEOSAT: GEOSAT started as a private
ad hoc committee set up in 1976 by 100
geologically based companies to work
with NAsA on a variety of projects. The
industry-sponsdred committee has made
several recommendations to NASA pri-
marily to promote the use of remote
sensing technologies for locating oil and
gas, geothermal, and mineral resources,
and also for engineering and environ-
mental geology. Recommendations of
the GEOSAT committee include the
STEREOSAT and SEASAT 'missions (de-
scribed below) as well as a program to
provide stereoscopic coverage and im-
provements in ground resolution by
means of a camera that would be car-
ried by the space shuttle system.

GEOSAT is also recommending the use
of synthetic aperture (side-looking)
radar to provide geologists with topo-
graphic and geomorphic information
where continuous coverage is difficult to
obtain using other types of sensors. This
technology was proven in the mapping
of the Amazon River Basin in Brazil.

Finally, the GEOSAT group is working
with NASA on expanding the LACIE
Large Area Crop Inventory Program
from identification and forecasting of
wheat to other crops as well.

The GEOSAT program is significant in
that it. represents the first time that
information which was previously con-
sidered proprietary will be supplied to
outsiders by commercial mineral and
petroleum companies. '

STEREOSAT: This mission will
utilize dual telescopes and sensors to
provide high resolution black and white
three-dimensional stereoscopic imagery
in digital form. Although the mission is
not planned to be of sufficient resolu-
tion to determine cartographic relief,
stereoscopic imagery will delineate
linear features and characteristics of low
relief areas which will, in turn, permit

interpretation and measurement of ter-
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rain and slope, primarily for purposes
of petroleum exploration. -

SEASAT: This is an all weather
day/night ocean monitoring satellite
launched by an Atlas booster on an 800
kilometer near-polar orbit on May 18 of
this year. According to NAsA, this satel-
lite will probably be a precursor to a
system of several microwave sensors
probing the seas at numerous frequen-
cies. SEASAT will be able to detect ships
intruding in the 200 mile offshore limit,
even in unfavorable weather condi-
tions, will warn ships of approaching
storms, and will be able to detect stress
in Arctic ice floes. Its sensors will be
used to improve weather forecasting by
providing data on sea temperatures,
wave spectra, and surface wind speeds.
NASA has estimated potential industry

SEASAT will detect ships
intruding in the 200 mile
offshore limit.

savings of up to $2 billion between 1985
and the year 2000. SEASAT’s sensors in-
clude a short pulse radar altimeter, a
wind field scatterometer, an experi-
mental synthetic aperture (side-looking)
radar system, and a passive microwave
radiometer.

Heat capacity. map mission: The
HCMM mission (scheduled for late this
year) is one of NAsA’s application
explorer missions whose purpose will be
to pass over local areas of interest at
both the hottest and coldest times of the
day to obtain data on the heat capacity
of the terrain and to measure soil mois-
ture content and thermal effluents. The
satellite sensors, having only a 500
meter resolution, will also determine the
heat capacity for various rock types.

A few roadblocks

The development of these technical

capabilities is not without its problems
and open questions. Several govern-
ment agencies are currently debating
priorities and many problems of inte-
grating existing and future technology
have not yet been solved. For example,
NASA has not yet funded the launching
of LANDSAT D because of the added cost
to a program which is currently esti-
mated at over $300 million. NASA main-
tains that existing users should pay for
these capabilities. This raises the ques-
tion as to the role of the U.S. in main-
taining, and further developing, this
valuable - international resource for
developing countries.

Also, the U.S. Geological Survey
maintains that the LANDSAT D thematic
mapper does not satisfy current data
user needs and that the planned lower
altitude of the satellite will increase
resolution but result in gaps between
flight paths. Data continuity will simply
be destroyed. This in turn raises addi-

'

tional questions related to the role of re-
search versus the operational potentials
of continuous satellite coverage.

Then there is the question of the com-
patibility between the resolution of the
thematic mapper data and existing
multispectral scanners. Most of the
existing image processing systems are
simply not equipped to handle the addi-
tional channel capacity or the vast
amounts of new data that will be gen-
erated from LANDSAT D—up to ten times
the current data levels. This data rate
will result in the need to upgrade receiv-
ing stations (at an extremely high cost)
and will result in an image processing
cost of over $1,000 per frame. Some
compromise between the USGS and NASA
must be reached if existing users and
data collection systems can be em-
ployed when LANDSAT D is launched.

The first years of satellite coverage of
the earth have seen sensor systems pro-
gress from largely R&D applications to a
transitional period where several cost
beneficial applications of satellite tech-
nology have been proven but are not yet
readily accepted by the potential user
community. However, private industry
has not yet taken an active role in mar-
keting the technology, and the govern-
ment has not yet committed itself to
making satellite remote sensing an
active operational program. Fortu-
nately, it appears that President Carter
will favor satellite remote sensing
applications, and therefore encourage
their transition to operational
programs.

The experiments to date have proved
their value. Cost effective hardware and
software is already available. In short,
the technology will be ready when we
are.

Mr. Teicholz is the associate director
of Harvard Univ.'s Laboratory for
Computer Graphics and Spatial
Analysis. He also teaches in the uni-
versity’s Graduate School of Design.
The author of a specialized report
entitted  Computer  Cartography:
Worldwide Technology and Markets
(International Technology Marketing,
Newton, Mass., 1976), he has di-
rected projects involving the use of
computer graphic technology in
Algeria, the Philippines, Iran, Venezu-
ela, and’the U.S.
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TheExpandingRealm of
Computer Cartography

‘by Geoffrey H. Dutton and William G. Nisen

The emphasis in information processing in the 1960s was on hardware, in the 1970s on
software. In the 1980s it will be on data bases, and computer cartography will emerge
as a superior tool in accessing and interpreting their contents.

A United States government agency
wanted to determine the best site in the
country for locating a solar energy re-
search facility.

Public health researchers at a major
university needed to examine the poten-
tial correlation between geographic
location and the incidence of cancer.

The market research division of a na-
tional manufacturer wanted to know
where it ought to locate production
facilities in the 1980s based upon a de-
tailed projection of supply and demand.
The staff also needed to be able to com-
municate their recommendations to
senior management.

A common solution in each of these
situations was the use of computer gen-
erated maps to reduce voluminous
amounts of data into easily interpret-
able formats.

Only recently has private industry,
with a few exceptions, developed an
appreciation for what computer maps
can do for marketing, plant siting, and
resource exploration and inventory.
Though many firms moved quickly to
automate personnel files, accounting
data, and sales statistics in the *50s and
’60s, computer map representation of
information was consistently ignored
throughout the business world.

It may well be, though, that business
was better off ignoring computer map-
ping, at least until recently. Effective
programs for producing maps have been
available since the mid-’60s, but earlier
ones were troublesome to install, cum-
bersome to use, and required novel
forms of data which were difficult to ac-
quire or frustrating to produce. Only
within the last five years have mapping
data bases and software become ubig-
uitous and sophisticated enough to
begin to fulfill the potential of com-
puter cartography.

What is computer cartography?

Computer cartography is'a relatively
new science, developed within the last
25 years and just beginning to be recog-
nized as an effective tool in informa-
tion management. Its origins can be
traced to forward-looking geographers
and city planners who realized that the
computer, even in its infancy, could
alleviate the onerous task of mapping
vast quantities of spatial data.
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Today, computer cartography is
called upon as a meansto analyze and
interpret information for all types of
applications. These applications are
usually accompanied by voluminous
data sets which possess either an im-
plied or explicit spatial perspective. But
before an examination of specific appli-
cations is undertaken, we should answer
the question of why use a computer to
produce a map if man has been making
maps for thousands of years.

Conventional cartography is a mix-
ture of art and science, with a heavy
emphasis on art. As such, the produc-
tion of an individual map is a fairly time
consuming process. Consequently, as
analytical tools, maps have been re-
garded as an end and not as a means.
However, in the 1960s when maps
began to be viewed as dynamic models,
a need arose for rapidly produced maps
that could accurately portray immense
amounts of information.

Computer generated maps take ad-
vantage of a computer’s unique capa-
bility to manipulate large volumes of
data and produce graphic displays. The
resulting maps contain graphic patterns

which man is able to interpret and give -

meaning to. Thus, computer mapping is
an example of a highly symbiotic rela-
tionship between man and machine,

The data requirement .

Computer cartography, like many
other computer applications, needs
voluminous data; however, its appetite
has proved somewhat more voracious
than most, usually requiring not one
data base but two.

The need for two data bases stems
from a map’s capability for illustrating
both the status of a theme or subject,
and also its spatial properties, that is,
location. Consequently, the first step in
the production of a computer map is the
development or use of an already exist-
ing cartographic data base. The carto-
graphic data base contains, at a mini-
mum, x-y coordinates that describe the
shape of the study area and any sub-
areas, such as the United States by
states.

It is important to note that numerous
such geographic data bases currently
exist. Probably the most widely used are
the Census Bureau’s DIME (Dual Inde-

pendent Map Encoding) files. These
contain spatial data on a variety of
levels, such as by census tract and coun-
ty. Other readily available cartographic
data bases are: the World Data Bank’s 1
and 11 which define international boun-
daries; the Urban Atlas Files which
define census tract outlines within
metropolitan areas (see Fig. 1); and
numerous others of our own at Har-
vard’s Laboratory for Computer
Graphics and Spatial Analysis.

The second type of data base needed
for a successful computer mapping en-
deavor is the conventional thematic or
statistical data base. These are much
like any other data base except that they
are keyed to territories in some way.
Good examples of this type would be
U.S. census of population and housing
data, or a firm’s total sales by territory.

While the two types of data bases
needed for the construction of a com-
puter map have been treated as inde-
pendent entities, they also may coexist
in a merged file. Recently, the term
“geographic base file” has been coined
to describe this type of file.

Before discussing what happens to |
that data, it’s important to categorize
the computer mapping process into its
three components: data capture, data
processing, and information display.
Note that data and information are not
used synonymously. Data, in this con-
text, refers to the largest set of facts that
have not been condensed and are thus
of little use to an analyst or decision
maker. Information, on the other hand,
is a subset of the larger data set and is
composed of facts relevant to the
present issue or problem.

Capturing the data :

The spatial data collection compo-
nent of the mapping process is usually
the most time consuming of all com-
puter mapping tasks. To assist com-
puter cartographers a variety of digi-
tizers and scanners have been
developed. The main function of both
devices is to digitally record coordinate
information from a variety of sources,
such as maps and photographs.

The most predomlnant type of digi-
tizer is the manual version which re-
quires that an operator move a track-
ing head or cursor to a specific point on
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a map or photograph and record the
coordinates of that point. Many manu-
facturers, such as Talos, Summa-
graphics, and Numonics, offer a variety
of models ranging in price from $3,000
to $15,000. The pricing differential
reflects increased capability with respect
to accuracy, resolution, and repeat-
ability.

Numerous advances have been made
in manually oriented digitizer tech-
nology, the most recent and important
being the integration of microcom-
puters to transform, verify, and edit
coordinate information. This advance-
ment has spurred new interest in per-
forming all digitizing activities in an off-
line configuration, usually recording
onto either cassettes or floppy discs.

Data capture through the use of
manual digitizers, even with micro-
processors, still remains a heavily labor
intensive process. It usually accounts for
a large portion of allocated funding for
most computer mapping applications.
However, an alternative is available.
This alternative incorporates the use of
scanning apparatus to perceive and
record the coordinate information.

Using scanning, human intervention
is kept to a minimum but there are still
some major obstacles to be overcome.

_First, there is a high capitalization cost.

The price for a scanning digitizer is cur-
rently in the $200,000 to $500,000 range.
In addition, vast amounts of data are
generated which necessitate line gen-
eralization or filtering to reduce the
redundancy in the coordinate informa-
tion and to convert the data into a
vector format.

Still, cartographic data base creation
remains one of the largest hurdles in the
making of a computer map. In the
1960s the most significant dp expendi-
tures were for hardware, and during the
1970s for software. But by the 1980s,
the most significant expenditures will be
for data bases.

Processing it

Once the data bases have been ac-
quired or constructed, some of the data
manipulations that may be performed
include editing, sorting, transforma-
tion, scaling, rotating, packing, and fil-
tering. Often arithmetical operations,

such as area calculations, and statistical
analyses accompany the map making
process. Those various supporting com-
putations demand fast cpu’s and, until
recently, very large memories; but large
memory capacity is no longer a pre-
requisite due to advances in the opti-
mization of cartographic data
structures.

The equipment for production map-
ping includes:
® a cpu fast enough to handle some-
times voluminous amounts of data

® random access - storage devices to
allow rapid access to large data bases

¢ tape drives for archival storage and to
facilitate ‘off-line plotting

‘® appropriate terminals for data dis-

play and editing—storage crt’s for
vector oriented graphics and refresh
crt’s for raster graphics

® high speed  communications links
between the cpu and display terminals

In the past, the huge amounts of data,
coupled with numerous manipulations,

UA-SMSA 1120-3

KEY MAP
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Fig. 1. Computer cartography is a prime example of a kind of
information processing which makes good use of both man
and machine. Where automated systems are at their best in
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results.

repetitive operations, like redrawing the maps, humans are far
better than any computerized system at interpreting the
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required the speed and versatility of
large cpu’s. However, with recent ad-
vances in memory technology and the,
optimization of cartographic data struc-
tures, minicomputers now are forming
the basis for some very sophisticated
computer mapping systems (see Fig. 2).

Displaying it

The very first computer maps to be
produced were merely alphanumeric
printouts which meant very little to any-
one until an overlay of geographic
boundaries was superimposed. From
this crude beginning have arisen many
sophisticated output peripherals which
have increased both the information
content of the resulting maps and also
their aesthetic appeal.

Today as in preceeding years, the
impact printer and pen plotter domi-
nate the area of computer cartographic
output. When the map is to be used in
an educational or analytical capacity,
impact printer output is quite desirable
due to the speed and simplicity of pro-
duction. The pen plotter, in most cases,
produces a much more eye pleasing
product, and allows for producing per-
spective maps more easily.

Advances in crt technology have not
only introduced new avenues for
graphic display, but have introduced the
concept of interactive mapping. Both
storage and refresh crt’s are finding
heavy use in computer cartography.
Augmented by an attached hardcopy
unit, the storage crt offers the output
quality usually achieved only with a pen
plotter and the low cost usually asso-
ciated with an impact printer. This com-
bination of devices is likely to find in-
creased utilization in its future.

Numerous other devices have been
developed for the production of com-
puter maps but have not yet come into
widespread use. For example, light
spot-projectors for exposing photo-
graphic film, computer output micro-
film recorders, electron beam recorders,
and jet ink plotters all possess attri-
butes that would make them very
attractive to the computer map making
community; only their cost effective-
ness needs to be determined.

The software side

The software side is maturing rapid-
ly, too, with more packages available
each year. One of the first software
routines that is needed is for skew cor-
rection, to compensate for slight mis-
alignments of source material during the
digitizing process. Software should also
be available to allow for the digitizing
of source documents of various scales,
and to offer the digitizer operator rudi-
mentary editing capabilities.

It is essential to have a robust editing
capability. An ability to delete and add
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single line segments (vectors) or multi-
ple line segments (chains) is crucial. The
ability to check whether geographic
shapes are closed figures is also essen-
tial. If these editing functions can be
done interactively, that’s of even greater
help, especially on graphics terminals.

Filtering, or the removal of redun-
dant coordinate data, is useful. And in
some instances, the volume of nonre-
dundant coordinate data is large enough
to bind the host computer, making data
generalization absolutely essential. Data
generalization is also of great value
when the output scale is much smaller
than that of the original source mate-
rial. In such cases, successive points
become exceedingly close to one

the task, numerous programs have been
written. :

Software should also be available for
such utilitarian functions as sorting and
data packing. .

In addition to the standard plot com-
mand and printer command software,
the wuser should have software to
produce either shaded (choropleth)
maps, perspective (3-D) maps, and/or
isarithm (contour) maps.

Cartographic data bases, the hard
part

It is the structure of geographic data
bases which determines the bottom line
of what computer cartography can and
cannot accomplish. Two major thrusts

Fig. 2. Not long ago, one of the components of an interactive graphics system for car-
tography had to be a large scale computer; the amount of data demanded it. Develop-
ments in the software for handling geographic data bases—as well as in the power of
minicomputers—have largely eliminated this requirement.

New. systems, like the IGS-500 announced by CalComp this month, provide suffi-
cient power in a minicomputer-based package—the biggest part being the combined
plotter/digitizer.

another, so that much of the coordi-
nate information is redundant. Then
data . generalization can substantially
reduce processing time without sacri-
ficing much apparent line detail.

Other useful software modules permit
the computer mapper to choose, from a
variety of map projections, one appro-
priate to his final objective. This nor-
mally requires that the coordinates be
stored as latitute-longitude data, but
“inverse projections” are available to
restore already projected coordinates to
geodetic form. '

If one is interested in producing a
contour (or “isarithm”) map, it is neces-
sary to have two-dimensional inter-
polation software available that readies
the data for final portrayal. Since there
apparently is no one best method for

of development have been of the
gridded data base and the vector data
base. Although a certain amount of
compatibility exists between the two,
they represent rather different concepts
and representations of space, and each
has its own special advantages.

Gridded data bases are the simpler to
conceptualize, generate and use, but
may be expensive to process, and im-
pose a fixed minimum resolution which
may be inconvenient. In gridded form,
map data are stored as matrices, with
each grid cell of uniform size and (rec-
tangular) shape. One type of informa-
tion is represented by an array, with the
row and column location of a cell being
an implicit geographic location for the
datum stored in that cell.

The grid thus partitions the space of
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Making a Map
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The map illustrated is a shaded-zone
or choropleth (to use cartographers’
language) map produced using a com-
puter. The automated production of
such maps is becoming commonplace,
but does not really represent a unique
capability of the computer, as such
maps have been manually drafted for
years. By automating the choropleth
map, however, its production can be
greatly speeded and accurately con-
trolled, opening new avenues of
application. ) :

To produce a map most programs
require at least two data bases, a
cartographic data base (CDB) and a

MAPS PREPARED BY HARVARQ LABORATORY FOR COMPUTER GCRAPHICS & SPATIAL ANALYSIS JN ASSOCIATION WITH THE AMERICAN GEOGRAPHICAL SOCIETY

statistical data base (SDB). A CDB con-
tains digitized coordinates of loca-
tions on the surface of the earth; in
this example, the cDB consists of sim-
plified country outlines, or polygons
of irregular shape. Each polygon in
the cpB is keyed to a value in the sDB
by some appropriate identifier (in this
case, two-letter country mnemonic
codes).

In the cpB, a polygon consists of a
list of points, each a pair of Cartesian
x-y coordinates obtained by digitizing
some original source map. In the sDBs,
stored separately, each country is
simply represented as an identifier fol-

lowed by one or more statistics of
interest to the user of the data.

A choropleth map generally por-
trays only one set of statistics at once,
so it may require a series of maps to
summarize all the data in a spB. This
is precisely where computer cartog-
raphy outperforms manual methods;
the human effort required to produce
each new map is minimal if the proce-
dures are automated, but if not, the

cartographer must redraft nearly
everything when asked to map new
statistics. g

the map into discrete locations, each of
which has an attribute describing the
theme of the coverage. To handle two
or more attributes, a complete data
matrix is needed for each.

The use of gridded data has become
prevalent for several reasons. One is the
simplicity of grids as data structures.
They are easy to store and manipulate,
especially in FORTRAN, which is by far
the most widely used language in com-
puter cartography. Another reason is
that data can be automatically cap-
tured by image scanning in a grid or
raster format (the distinction between a
grid and a raster is small, often only
based on the size or number of cells
used; also, “raster” is frequently ap-
plied to data as captured or as dis-
played, while “grid” is applied to data as
stored or manipulated). For example,
LANDSAT satellite images (see page 119)
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are raster data (although in their raw
form are not compatible with any grid-
mapping software).

Scanning digitizers have been devel-
oped to automatically produce raster
data from maps or other source docu-
ments. Historically, hardware con-
straints also initially favored the stor-

Fortran is by far the most
widely used language.

age of data in gridded form. That is, the

. earliest computer maps were displayed

on line printers. In order to produce
graphics on line printers in the form of
maps, values must be calculated for
each printing position on each line of
print output. This necessitates a grid,
which must either be input as such or
calculated.

As a result of these factors, and also

since certain operations (such as com-
parison or overlay of two or more
coverages) are more difficult to pro-
gram given nongridded data, gridded
data bases continue to be widely used.

The other major approach in han-
dling cartographic data involves vector
data structures. Vector storage relates to
keeping data as line descriptions, where
natural or cultural features such as
coastlines or state boundaries are cap-
tured by measuring coordinates from
maps describing the location of points
where each line changes direction.
Linear features are thus described as
lists of coordinates, which break curved
lines into a series of straight segments.

The amount of detail captured
depends on how many points are chosen
to represent a given line, and on mea-
surement error. Closed figures, such as
counties or islands, are described by fol-
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'The new Harris
S123 and S570.

You get the capability
you need at

capacities you can
afford.

Harris introduces the S123 and the S570.

These two new computer systems expand the range of VULCAN,
Harris's applications proven Virtual Memory Operating System, offering new
products for both smaller and larger users.

Both the S123 and the S570 offer mainframe capability.

Both operate with COBOL, FORTRAN, APL, BASICV, RPG II, FORGO,
SNOBOL...and TOTAL, concurrently.

Both are versatile. From dedicated applications to broad general
purpose use. Conventional batch processing to demanding real-time modes
of operation. Single site to deployed computer facilities. Multiple user
concurrence to concurrent multiple uses.

The difference is capacity.

‘The S123 is the entry level system. It has the capacity to support up to
eight terminal users. 144K bytes of real memory, 768K bytes of virtual
memory. ,

The S570 can support up to 64 terminal users. It has up to 3M bytes of
real memory. 12M bytes of virtual memory.

All-Harris computer systems, from the 5123 through the S570, are
VULCAN based. All reflect the dependability, predictability and reliability that
only a highly efficient, fully matured operating system can deliver. VULCAN
based also means that you can grow with Harris without a costly change in
applications software and files.

‘ If your need is distributed processing, time sharing, data base
management, or any type of concurrent multi-use applications, benchmark
Harris. : ’

Harris Computer Systems, 1200 Gateway Drive, Fort Lauderdale,
Florida 33309. Telephone: (305) 974-1700. Europe: Harris Systems,
Ltd., 145 Farnham Road, Slough, SL14XD, England.

All at once, it’s Harris.
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lowing their boundaries to make a cir-
cuit, ending with the same point where
digitizing began. Algorithms exist which
can recognize those closed figures
(which are generically termed poly-
gons). ‘Given such a polygon, algo-
rithms can be applied to calculate its
area, its center of gravity, and perim-
eter, and to determine whether a given
location is inside it or outside.

Polygon format is widely used to de-
scribe administrative zones, such as
counties or census tracts. In fact, when
such zones vary greatly in size, as do
census tracts, polygonal descriptions are
the most sensible approach.

From line printers to 3-D

The most straightforward way to de-
scribe zones, and the first to be
employed, is as independent polygons.
But although this is perhaps the
simplest way for someone to prepare a
cartographic data base, it usually re-
quires that all internal boundaries be
represented twice, and this means extra
digitizing effort.

Polygon plotting is a kind of averag-
ing. That is, each polygon usually repre-
sents one nonspatial attribute—popula-
tion density, caloric intake, or whatever.
Showing the variation of an attribute

over an area requires a different
technique.
One such technique is contour

plotting. This is generally done by
measuring a variable at specific loca-
tions and then interpolating over the
region. Each such sample point is
simply ‘a pair of coordinates plus an
associated value. Examples of this tech-
nique are common in the earth sci-
ences, where core or well samples are
obtained for a region at certain test sta-
tions, as are weather and oceano-
graphic observations.

Interpolating these observations to
discern some underlying trend requires
the assumption that a continuous dis-
tribution exists, such that the given data
points are glimpses at some smooth sur-
face which undulates across the study
region, :

A more interesting portrayal of a sur-
face can be obtained by mapping it in
three dimensions rather than as a con-
tour map. This is an area that has been
pioneered by developments in com-
puter mapping. The portrayal is usually
accomplished by constructing a series of
parallel profiles or horizons which are
sufficiently closely spaced to appear as a
surface. Most surface perspective pro-
grams use this form of representation,
although some plot profiles in two
directions instead of one, creating a
“fishnet” effect to define a surface.

Three-dimensional perspectives can
also be generated to represent zone
data, raised-polygon or prism maps. If
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the data have been gridded, polygons
can be shown in 3-D nearly as effec-
tively as continuous surface data. But
given a great many (more than about
80) polygons to map, particularly if the
spatial pattern of their attribute values
is very irregular, the 3-D image may be
difficult to read.

(Our problems involved in producing
3-D prism maps from vector data were
not really resolved until last year, with
the development of the PRISM program
at the laboratory. One or two programs
to map polygon data in 3-D had been
developed prior to PRISM, but could not
handle much detail, requiring the poly-
gons to be severely schematic. It turned
out that the crucial element in allowing
arbitrarily complex polygon boundar-
ies to be mapped was the type of data
structure used to store the boundaries.)

Cartography meets topology

In the early *70s it became apparent
that more sophisticated data structures
were needed not only for plotting vec-
tor data, but for editing it, controlling
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Fig. 3. One recent significant develop-
ment in cartography is the concept of
“chaining.” As an example, the 12,326
segments which make up the boun-
daries of Chicago’s census tracts can
be represented as 3,547 chains—a
reduction of almost 72% in the number
of entities to be processed.

detail, and using geographic base files
for analytical purposes. The funda-
mentals for such second-generation data
structures were worked out during the
late *60s by the Census Use Study at the
U.S. Bureau of the Census.

There Dr. James Corbett, an applied
mathematician, and his associates de-
veloped a data structure for vector data
which employed topological principles,
calling it Dual Independent Map
Encoding, or DIME. Using the topo-

logical model of two-dimensional mani-

folds the Census Use group found a
method of encoding city block faces
(which bound enumeration districts) in
a way which allowed a variety of uses of
the resultant geographic base file.

The wuses include being able to
assemble polygons representing blocks,
and to aggregate these into block
groups, census tracts, minor civil divi-
sions and so on, and also to automatic-
ally match street addresses to blocks or
census tracts. The latter application was
the primary motivation for this work, as
it greatly simplified the distribution and
tabulation of census questionnaires.

The “applications spinoff” of DIME,
however, far exceeded any expecta-
tions, and continues apace.

The DIME topological model, for-
midable as it may sound, is simplicity
itself. Each block face, if straight, is
defined by a single vector, or DIME seg-
ment. Curved block faces may have any
number of segments, but each is treated
the same, for the segment constitutes
the elemental record used by DIME. A
network of segments has properties of
connectedness and adjacency which can

be described locally, segment by
segment.
Unfortunately, because DIME was

developed for assigning geographic
coordinates to entities, not for mapping,
there is no explicit representation of
polygons in a true DIME file. Many vari-
ants have arisen which restructure seg-
ments into larger connected elements,
both linear and areal.

To make a polygon, for instance, one
searches a DIME file to locate all seg-
ments which have the polygon listed as
lying either on the segment’s left or right
side. Their node names are then paired
to link nodes together, forming the
polygon. Obviously, this procedure is
slow and expensive, but it need not be
done very often. -

Chains and abstractions

One way to streamline DIME and
other cartographic data base structures,
is to link all the segments which consti-
tute a curvy boundary into a list, and to
assign to this whole chain of points the
topological properties which all the seg-
ments have in common. The chain thus
has one left and one right polygon,
address range, census tract, etc., still
only two true nodes, but potentially
many points. The more irregular the
geometry of the network being repre-
sented, the more efficient chaining
becomes.

A good example of a fairly recti-
linear base file is the 12,326 segments of
a highly detailed pIME file of the Chi-
cago area’s 1,410 census tracts—which
requires 3,547 chains to represent it, or
28.89% of the number of segments (see
Fig. 3).

A file with a good many more natu-
ral boundaries, the widely used U.S.
County DIME File, contains 11,372 seg-
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It takes craftsmanship and attention to detail to make

a fine automobile, a fine watch, or a fine character printer.

. Those qualities, available at low cost, have made the
Spinwriter family from NEC Information Systems the
finest character printers available.

Spinwriters offer performance beyond that of today’s
best character printers, at prices averaging 10 percent
below competition. But NEC craftsmanship extends be-
yond performance and price, to features designed for the
people who use Spinwriters. No other character printers
are as easy to operate, as reliable, or as easy to repair.

Die-cast aluminum housings lined with sound-absorb-
ing foam make Spinwriters quieter than office typewri-
ters—and as easy to use. ,

Spinwriter housings swing open for easy operator
access to ribbons and the thimble element, and easy

" access for service personnel to Spinwriters’ modular
components. Ribbons, thimble elements, and forms-
handling modules can be replaced within seconds.

Spinwriter keyboard send/receive (KSR) printers
also provide easier operator access to controls
offering more functional capabilities than
other character printers provide. A
thumbwheel switch enables your opera-
tors to specify the precise forms length de-
sired, and they can specify vertical spacing at

either six or eight lines per inch. The unique Spinwriter
self-test feature is enhanced to include the interface and
communications lines in on-line applications.

Compare Spinwriters with the printers you use now,
and see how NEC craftsmanship makes Spinwriters
different. See the difference in Spinwriters’ smooth-
contoured styling, and feel the difference in durability.
The appearance, and the ruggedness of Spinwriter print-
ers allow them to fit well in every environment.

Tell me more about the Spinwriter family.
O Please have a sales representative call.
1 Please send literature.

Name:
Title:

Company:
Street:

City: State: Zip:

Telephone:

To find out more about how NEC crafts-
manship makes Spinwriters the finest
character printers available, fill out the
coupon, or call NEC Information Systems,
Five Militia Drive, Lexington, Mass. 02173
(617) 862-3120.

NIEG

NEC Information Systems. Inc.

Eastern Office: NEC Information Systems, Inc., Richard Gilbert, 5 Militia Drive, Lexington, Massachusetts 02173 (617) 862-3420.
Central Office; NEC Information Systems, Inc., Steve Kadash, 3400 South Dixie Drive, Suite 105, Dayton, Ohio 45459 (513) 294-6254.
West Coast Office: NEC Information Systems, Inc., Marty Rubin, 8939 S. Sepulveda Blvd., Suite 330, Los Angeles, California 90045 (213) 670-7346.
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ments which serve as state boundaries
as well as county boundaries. When
connected into the 169 chains which
bound the 49 polygons (the contiguous
states plus the District of Columbia),
the number of objects is reduced by
98.5%. :

Assembling polygons from chains is
clearly much more efficient than as-
sembling the segments directly. Essen-
tially, conversion. to chain format
simply eliminates spurious nodes, ones
at which only two segments meet. The
resultant chains, however many points
they each may contain, represent the
“edges” in the network graph to which
one may abstract any geographic base
file. The ability to do so, while not
appropriate for cartographic repre-
sentation, plays an important part in the
analytic uses of geographic base files.

One application where network
abstraction is necessary is traffic flow
analysis. Given a street network sche-
matized into topological form, it is pos-
sible to simulate vehicular flow, includ-
ing one-way and turn restrictions, speed

limits, and traffic lane capacity. The.

actual geometry of the network is not
really relevant, but its topology is cru-
cial to such simulations, which can
evaluate the impact of building a shop-
ping center on its neighborhood’s
streets, optimize the routing of school
buses, fire engines or garbage trucks, or
aid in real-time control of traffic signals.

Where it's paying off

Computer cartographic techniques
are currently being used in a broad
range of application areas. They in-
clude, but are not limited to, public
safety, transportation planning, natural
resource and environmental science,
public health, market research, energy,
city and regional planning, and infor-
mation systems. In almost all of these,
the computer cartographic outputs have
been used as means to an end as well as
an end in themselves, but in all cases
they have been a boon to managers and
researchers.

The public safety sector is making in-
creased use of computer mapping to
allocate men and equipment to poten-
tial trouble spots. Also, interactive tech-
niques are being used to track the
occurrence of crime in an attempt to
discover the spatial characteristics of the
modus operandi.

The field of transportation has been
one of the most active areas using com-
puter mapping. Primarily, work has
been directed to evaluating the effects of
alternative routes and mixing of urban
rail and bus transportation.

The fastest growing use of computer
cartography is in the assessment of envi-
ronmental impacts of proposed proj-
ects and resulting land-use decisions. No
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other method has been shown to be as
effective for analysis and presentations
as maps have, and since most analysis is
done under fairly severe time con-
straints, computer produced maps have
found abundant use. Particular atten-
tion has been paid to the computer
cartographic ability to overlay various
themes—soils, slopes, vegetation, and
land use—to produce a composite map.
This technique is referred to as polygon
overlay.

Researchers in public health and
epidemiology are finding computer
assisted cartography a valuable tool in
predicting and depicting the possible
diffusion of an.epidemic, as well as
searching for correlations of environ-
mental factors with incidence of cancer.
Also, use has been made of computer
maps to examine the relationship of
chronic disease mortality and compo-
nents of the socioeconomic
environment.

Recently, a great deal of attention has
been placed on computer cartography
as a vehicle to assist in the making of
market research decisions. For example,
work has been initiated to interface
computer cartographic routines with
large data bases containing demo-
graphic and economic information. The
resulting computer maps will be used to
help select sites for new stores and
evaluate the market penetration of vari-
ous products.

The field of energy research is pos-
sibly the most diverse field currently
utilizing computer cartographic tech-
nology. Computer maps have been
employed not only to estimate oil and
coal reserves, but also to select opti-
mum sites for energy research and
demonstration centers.

City and regional planners were

" among the first professionals to recog-

nize the benefits of applying computer
mapping to their everyday tasks. Com-
puter maps have been used to deter-
mine such diverse things as sun shadow
cast by proposed skyscrapers, property
assessments, and potential use of pro-
posed public facilities.

And finally, computer cartography
has been used in multidisciplinary con-
texts such as in geographical informa-
tion systems and management informa-
tion systems. More and more top
executives will be receiving information
from their information systems in map
form. Management will no longer be
faced with the impossible task of
assimilating vast quantities of statistics.
A small number of graphic displays will
allow for the rapid comprehension of
significant trends and important
exceptions.

The full impact of computer cartog-
raphy on the computer professional has
yet to be felt, as more and more scien-
tists and executives look to this tool for
help in handling the information explo-
sion. We can now say with some cer-

‘tainty that the great emphasis in the

computer field in the 1980s will be on
the construction and use of data bases,
and that computer cartography will
emerge as a superior means of accessing
and interpreting the data contained in
them. %

Further examples of current applica-
tions of computer cartography will be
displayed and discussed at a major
“International User’s Conference on
Computer Mapping Software and Data.
Bases: Application and Dissemination”
by the Harvard Laboratory, July 23 to
July 28 in Cambridge, Mass. For more
information about the conference, con-
tact Mr. Ira Alterman at the Center for
Management Research (617) 738-5027.

Mr. Dutton is an applications pro-
grammer/analyst at the Harvard Univ.
Laboratory for Computer Graphics
and Spatial Analysis. For the last nine
years he has been performing a vari-
ety of research and applications work
including the development of macro-
geographic models of population and
income distribution, the production of
mapping software, and the design and
use of spatial allocation models.

Mr. Nisen is the director of distribu-
tion services for the Laboratory for
Computer Graphics and Spatial
Analysis. Before coming to the lab, he
worked as director of operations for
Compumatrix, a firm specializing in
computer cartography as a tool in
environmental analysis. His recent
work has been in the use of com-
puter graphics in an epidemiological

investigation.
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| need someone who speaks

my language.

k GOBOL,
F? FORTRAN

You can

Do bali
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firstdata?

We solve problems

without creating new ones.

Some computers can create
more problems than they solve.
Especially if they mean new
ways to work. New languages to
learn. And new staff to train.

Digital’s interactive Data-
systems are different. They’re
designed to work with youand
your big systems. They’re main-
frame compatible, and they offer
hlgh -level software capabilities
you're already used to. Such as
COBOL, BASIC, FORTRAN, RPG,
SORT, QUERY, and multi-key ISAM.
All executing simultaneously.
They also offer industry-
compatible communications. As
well as data base management
capability, transaction process-
ing capability and distributed
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data processing capability.

Using our tools, you can get
maximum performance with a
minimum of staff retraining.
You can geta system that can
communicate with the systems
you already have in place. You
can get high throughput atalow
cost of conversion. You can do
all this. And more.

And since Digital offers a
broad range of systems, you can
select the right combination of
both hardware and software for
your application. No matter
whether it’s transaction process-
ing, general-purpose computing
or performance-tuned
applications.

In short, Digital offers

everything you need to turn busi--
ness problems like data entry,
inventory control and customer-
base inquiries into real business
opportunities. To find out more,
call your nearest Digital sales
office, or write Digital Equip-
ment Corporation, Business
Products Group, MK-2/H32,
Merrimack, N.H. 03054. Euro-
pean headquarters: 12, av. des
Morgines, 1213 Petit-Lancy/
Geneva. In Canada: Digital
Equipment of Canada, Ltd.
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The Last of the First

by Aubrey Dahl

The Univac Il was a marvelous collection of 5,200 vacuum tubes, 18,000 crystal
diodes, 184,000 magnetic cores, hundreds of feet of plumbing, and countless miles
of wires. It's a wonder that it worked at all; but work it did—for more than 18 years.

The year 1958 was not exactly a banner
year in the course of human events, but
it did usher in a computing classic when
Sperry Rand first presented the Uni-
versal Automatic Computer Model 11
(Univac 11) to the world.

It was not only one of the most
powerful computers of that time, it was
a veritable workhorse, persevering in
varied environments on many different
applications, and working on and on
over the years far beyond the time of its
expected obsolescence.

But, inevitably, even reluctantly, the
end came. .

What is believed to be the last exist-
ing functional Univac 11 in the world
finally stopped reading, writing, and
computing this March when it was re-
tired after more than 18 years of reli-
able, sometimes even incredible, service.

The last 13 of those 18 years were
devoted to the processing of accounting
data for Computer Data Corp., an
enterprising Gardena, Calif., service
bureau, where the first generation ma-
chine was kept alive with third genera-
tion software developed by the firm.

Univac 11 was able to support the

accounting needs of an extraordinary -

number of Computer Data customers,
more than 1,000, who probably didn’t
realize or care that their work was being
done on the clanking antique.

Computer Data’s president, Thomas °

Pryor, bought the machine from Pacific
Finance in Los Angeles in 1964 when, at
a youthful 5 years old, it already was
obsolete. But the price was right and
Pryor had a need and a fondness for the
wondrous instrument.

The cost of the computer was mini-
mal compared to the expense incurred
during installation. Much larger in size
than an 1BM 370/168 and less powerful
than a present-day mini (in fact, it is
being replaced by one—the Sperry-Uni-
vac V76), the Univac 11 was moved by
cutting out a wall in the building that
housed it, and carting it across town to
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Gardena, where a building had finally
been located that had a back door large
enough to accommodate its unwieldy
size. It wouldn’t have been much more
trouble to disassemble, move, and re-
assemble a two-bedroom house.

When Sperry Rand first built the
Univac 11, it was hailed as an impres-
sive achievement in the emerging sci-
ence of automated data processing.
And, indeed, it was, even though only
about 32 were ever built.

Think back. 1958 was also the year of
the hula hoop.

And it was only a year after the intro-
duction of the Edsel.

The Univac 11 had much greater speed
(160usec add time versus 525) and mem-
ory (10,000 12-bit words of core versus
1,000 words of mercury delay line) than
its predecessor, the Univac I, which is
often acknowledged as the first com-
mercial computer. .

Characterized by tube technology, the
11 boasted more than 5,000 vacuum
tubes, or “valves,” uncounted miles of
wiring, an immense water cooling sys-
tem, an enormous, tricky console, and a
central processor that was 9 feet high,
10 feet wide, and 14 feet long.

A walk-in cpu

In fact, the cpu was so large that it
had a door on it and interior space
enough for a person to stand up and
move around in it. The computer and
its peripherals, which together weighed
more than 8 tons, required a room with
about 2,000 square feet of floor space.
Its water cooling equipment was nearly
as big. Input was in the form of l-inch
magnetic metallic foil tape on reels that
weighed about 24 pounds—each—and
were, as one might expect, very dur-
able. The foil tape is no longer made,
but the original tapes worked fine right
up until the end. When a bad spot
appeared on the tape, it was possible to
simply punch a hole in it at that point
and continue to use it; the tape drives
would skip over the hole.

The 11 was not basically a punched
card machine, as were most of its breth~
ren. That magnetic foil tape was the
input medium, too. Data entry was
done, as it had been on the Univac I,
using key-to-tape devices—long before
the Mohawk Data Sciences engineers
and others put their minds to the
matter.

Unlike newer machines, Univac 11 had
a radio speaker that was used to “listen”
to its operations when troubleshooting
the system. Any deviation in the sound
of the noisy computer, and the bug usu-
ally was spotted. Inventive program-
mers took advantage of this feature, in
dull moments, and wrote routines to
make it play music. What modern day
machine would be able to sing “Auld
Lang Syne” at its unplugging ceremony
as the 11 did?

According to various users of the old
machine, it was the most complicated
and overdesigned piece of equipment
ever built—and one of the most
dependable.

It was in 1958 that the first U.S. earth
satellite, the Explorer I, went into orbit
and discovered the Van Allen radiation

belt circling the globe. Globe? That
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same  year, another space probe, the
Vanguard I, determined that the earth is
slightly pear-shaped.

And Tim Tam won the Kentucky
Derby.

Other users of the Univac 11 system
included the U.S. Navy Electronics Sup-
ply Office, the Department of Agricul-
ture Commodity Stabilization Service,
U.S. Steel, Metropolitan Life, and
Pacific Mutual Life.

These organizations bought their sys-
tems new at a price of around $1% mil-
lion each. Tom Pryor bought his
secondhand, after it had been used for
five years by Pacific Finance. He esti-
mated that with knocking out a build-
ing wall, moving, and the setting up—
which included installing an $80,000

water cooling system—the machine cost
him $250,000. That’s about $20,000 a
year for 13 years service he’s enjoyed—
dirt cheap.

The “high speed” printer that worked
with the computer was actually a
Univac I device that was five years older
than the Univac 11. It was capable of a
then-incredible 600 lines per minute on
alphanumerics and was good for 800
Ipm when pushed a little. It was still
capable of this performance at the end.

The software lives on

The programming language used with
the computer was, appropriately
enough, machine language. But the
third generation software developed by
Computer Data over the years enabled
Univac 11 to perform accounting appli-
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cations that included payroll, accounts
payable and receivable, invoicing, and
inventory control in a kind of “pipe-
lined” batch mode.

Computer Data had developed,
among other functions, a monitor that
allowed each customer’s applications to
be handled separately, but processed all
like operations sequentially in what
might be called a “sub-batch.”

Although all the accounting pro-
grams are integrated with each other,
they are structured into standalone
modules. The specific requirements of
each client are accommodated by the
coding of selected options in each mod-
ule. These options are recorded by
entering what is equivalent to a com-
pany profile on each firm whose work is
to be processed. The programs then per-

Its vacuum tube technology clearly identifies the Univac Il as being a first generation
machine, and even with its panels closed, there's something about the shape of its cabi-
netry that marks it as an antique. Certainly its walk-in cpu is a good clue. (In the photo
on page 145, Richard Means is shown inside the processor, where he has lifted a por-
tion of the flooring to expose the chilled-water plumbing.)

Other aspects of the machine don't seem so dated. lts line printer was a Univac |
device, introduced in about 1951, but quite capable of printing at 600 Ipm—even faster
when pushed. The tape drives have dual vacuum columns, making them look more
recent, but used metal foil tape. Notably there were no card devices attached to the
machine. Input was primarily through key-to-tape devices, which Remington Rand

pioneered.
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form as if they are custom programs
especially designed for that particular
company, except that all of the invoic-
ing for all of the clients is done in one
pass, then all of the accounts payable,
etc.

Because of the modularity, a user
could begin with less than the full sys-
tem and know that when he developed
the need and was ready for it, the ex-
panded system would be available to
him. In a way, the concept was a cross
between tab processing techniques and
batch processing. Yet it was highly effi-
cient in that, unlike batch or even multi-
programming in batch, it avoided con-
tinual loading and unloading - of
programs. And of course the machine
was built long before multiprogram-
ming was introduced.

The software has been converted to
the Sperry-Univac (nee Varian Data
Machines) V76, and will be made avail-
able to installations using Varian com-
puters in accounting applications—like
&i1 old man teaching his grandchildren a
few tricks. All of the accounting sys-
tems will be offered by Computer Data;
they may be offered by Sperry-Univac’s
Mini-Computer Operation as well.
~ The U.S. was approaching the end of
a decade that had been relatively calm
and peaceful, even though controversy
continued to flare over the continued

" development of nuclear weapons. The

so-called minorities were asserting
themselves in a way that would ulti-
mately result in the publication of a
book named “Roots” and a new aware-
ness of human legacies.

The machine was an incredibly reli-
able worker from its beginning. “It had
only two down times of more than eight
hours in 12 years of operation,” said
Pryor.

Through fire and flood

But those down times were certainly
singular. In one instance, the machine
began to function sporadically and thor-
ough troubleshooting failed to turn up
the cause of the malfunction (the com-
puter wasn’t operating well enough to
execute the fault-finding routines).

Then someone thought he smelled
smoke coming from the top of the cpu.
He climbed a ladder (remember, the cpu
is 9 feet tall) and found that there was
cable erosion from what he later called
“tired insulation”--the cable, which had
been about a full inch thick, had frayed
away over the years to a V4-inch strand.
Still the machine had run on. And so
the cable was cut. and spliced, fresh
insulation material was wrapped around
it, power was turned back on, and the
Univac 11 again operated with its cus-
tomary reliability.

Arnold Palmer was the PGA’s lead-
ing money winner in 1958 with $42,507.
Skirts were getting shorter and the

nuclear powered submarine USS
Nautilus made the first under-ice cross-
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Powerful new way to write
interactive data entry programs:

ITEMS™

ITEMS software — the INCOTERM

Transaction Entry Management System

- — is avirtual storage operating system

for distributed data processing. A pow-
erful software development tool that can
dramatically reduce the time required
to create and implement versatile
application programs.

ITEMS software gives the system
designer such operating advantages as
extensive local editing, local screen for-
mat and data storage, local data entry
control, interactive and stand-alone
processing options, as well as security
procedures. Implementation is greatly
simplified. Mainframe application
programs continue without workflow
interruption.

User experience shows that 20% to
30% of all interactively entered data
results in error. ITEMS software offers
an efficient solution to this costly prob-
lem while enhancing data entry through-
put and reducing mainframe overhead.

. ITEMS software operates on standard
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INCOTERM Series 30 or Series 40

CIRCLE 20 ON READER CARD

Anintroduction ol TEMS
softwate for distributed data processing

Intelligent Terminals with diskette or rigid
disk storage. Up to eight display stations
and eight printers can be operated inde-
pendently under sixteen concurrent pro-
grams. Operators are guided by editing
attributes for each input field; 25th line
messages prompt accurate keying.

Why not discover how you can use the
full power of ITEMS software on your
existing network without extensive
conversion procedures. Call or write

for complete details.

More power
to your
terminal.

W //NCOTESRSNV®

CORPORATION

A Subsidiary of Honeywell Inc.

65 Walnut Street, Wellesley Hills, Massachusetts 02181
Telephone: (617) 237-2100
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ing of the North Pole on its way from
Hawaii to Iceland.
Another time at Computer Data the

big machine went down due to a plumb-

ing problem. When the door to the
mainframe was opened, water gushed
out onto the floor. .

The computer, Uniservo 11 tape
drives, and power supply all were
cooled by a system that pumped water
chilled to 50° at a rate of 130 gallons a
minute through copper piping. One of
the pipes that ran under the floor of the
computer had sprung a leak and water
was jetting into the air like a small gey-
ser. The first step taken was to cover up
the leak with whatever material was at
hand—*“keep operating” was the
watchword.

Water or no water, only after the shift
was ended was the extent of the dam-
age surveyed. The floor was soaked and

the drainage hole under the floor of the -

cpu was under water. There was water,
water everywhere. An ordinary hand
pump was purchased from a nearby
builder’s supply outlet, hoses were
attached, and the pumping proceeded.
Fans were turned on and placed to help
the moisture evaporate. And in a mat-
ter of hours, the job was finished.
Almost. When the Univac equipment
was moved in, an 18-inch-deep trough

had been dug in the cement floor be- -

tween the mainframe and the console to
hold the cables connecting them. The
trough had been covered over with
fitted wood planking. When the cover
was lifted, the trough was found to be
brimming with water, the cables com-
pletely inundated. The machine had run
in spite of this. And there wasnt a
single short circuit in the system. ’

Succumbing to old age

Richard Means, Computer Data’s
engineer who watched over the Univac
11 for the past 13 years, and who worked
for Sperry Rand on a similar machine
for three years before that, said that it
was a “phenomenal” computer in terms
of dependability.

“l have taken components out of it
for maintenance or whatever and it just
wasn’t supposed to keep on working,
but somehow, it did. It made some kind
of inner adjustment and stayed on.
Incredible!”

However, Means added that each
morning ‘he came to work during the
months before the computer was phased
out, he kept his fingers crossed and said
a little prayer.

To help maintain his machine, Pryor
bought Univac components as spare
parts when other machines came to the
end of service over the years, and kept
them in rented space in a warehouse
next to his company. The warehouse
has become an archive of first genera-
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tion computer hardware.

President  Eisenhower signed the
Presidential Pension Law in 1958, and
sent Vice President Nixon on a good-
will tour of South America, where he
was mobbed in Caracas, Venezuela.

And the Supreme Court reordered
school integration in Little Rock,
Arkansas. The more things change, etc.

A change in business requiréments in
the mid-1970s and the continuing
growth of the company led Computer
Data to the installation of an on-line
system that could also continue the
firm’s time-tested batch operation.

Cost considerations and performance
were major factors in the decision to
make the conversion to the V76 mini-
computer, which is currently priced at
about half of what the secondhand Uni-
vac 11 had cost.and provides a great deal
more capacity, speed, and power.

The V76 minicomputer has two 64K
16-bid memory modules. The mini has
semi-conductor memories instead of
core, and two 92mMB discs. According to
Pryor, the continuing drop in the price

of discs was another reason for the

conversion.

Another cost factor was the electri-
city bill. It was running about $2,500 a
month, with the Univac 11 accounting
for about 80% of it. When the V76 was
added during the changeover, Pryor
said that he hadn’t noticed an increase
of even $100 in the monthly bill. Now
that the V76 is being used exclusively,

the savings are, at the least, substantial.. .

There were other, more particular,
grounds for making the change. Even
with the extensive spare parts inven-
tory, maintenance grew increasingly dif-
ficult. And qualified technicians under-
standably became scarce.

Pryor explained that engineers
trained 'in tube technology for comput-
ers had become a vanishing breed be-
cause tube logic had not been taught to
undergraduate engineers in recent years.
Thus, as the need for a certain profi-
ciency diminishes, so does the profi-
ciency, itself. . :

1958 was the first year that airlines
carried more transatlantic passengers
than ships and the year of the first jet
service across the Atlantic, by BOAC.
Charles de Gaulle became the President
of France, and President Eisenhower
sent 5,000 Marines to Lebanon.

And the John Birch Society was
Sfounded.

And Althea Gibson repeated as
national ~ woman’s  tennis  singles
champion at Forest Hills.

Scrap or souvenirs?

There is, of course, a nostalgic con-
cern that the last functioning Univac 11
has been consigned to history. When
.asked why he had used the old work-
horse for so long, Pryor answered, “Be-
caused I owned it and it worked, and I

wanted to wait until minicomputers be-
came usable and could provide the right
kind of accounting software support to
go with our own system programming.”

The ultimate disposition of the vener-
able computer is still a matter of some
conjecture. Pryor thought he might rent
warchouse space for it and the spare
parts and preserve what is now a relic
for future interest, if he finds it econ-
omically feasible.

On the other hand, he might, as he
said, just save some of it and sell the
rest for scrap metal or souvenirs. )

Dick Means had some thoughts on
that subject. “The Varian operation un-
doubtedly will bring in new business
with its advanced technology, but it
wasn’t that the demands were too great
on the Univac—it was just over the
hill.”

He smiled. “As for reducing the ma-
chine to scrap, you have to remember
that it’s Mr. Pryor’s baby—he could
never watch anyone take a hammer to
it.”

The Pioneer moon rocket was
launched in 1958. It didn’t reach the
moon but it achieved an altitude of
79,000 miles, 30 times as high as any
previous man-made object.

The Univac 11 family set its records as
well. Its last member was operating
productively 20 years after the series
introduction, its meter having recorded
43,219.9 hours of processing, 79,637.1
hours of being powered up. Those
marks may never be. equalled. -

Mr. Dahl is currently with the public
relations firm of LeAnce & Co. in
Newport Beach, Calif. His associa-
tion with the data processing indus-
try goes back about half of the Univac
II's lifetime, and at one point he was

the head of Datamation’s news

department.
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Out of disk space?
No problem — just ask the boss for
- some more disk drives. Again.

On the other hand, you might suggest he
take a look at the UCC-3/ADAM Disk
Management System.

This software package can vastly increase
the availability of usable disk space. .. without
spending a cent on expensive new hardware.
Because, chances are, your shop already has
all the disk space it needs. . . it’s just not being
used efficiently. :

UCC-3 eliminates disk fragmentation and
maximizes DASD space usage efficiency. .
It produces complete reports that allow you to
analyze your disk space problem. Next,
based on your criteria, it will solve the problem
by automatically migrating selected data sets
to tape and scratching unneeded and invalid
data sets. Then, UCC-3 will keep the problem
from recurring by controlling data set allocation.

Don’t ask your boss to buy another disk
drive until you’ve called us at 1-(800)-527-3250
(in Texas, call 214-688-7313). Or circle 90

A Tape Mgmt System that protects data from

loss or destruction (UCC-1). Circle 91

A DOS Under OS System that lets you use
DOS programs, without reprogramming, as
you convert to OS (UCC-2). Circle 92

A PDS Space Mgmt System that eliminates
PDS compression (UCC-6). Circle 93

A Data Dictionary/Magr that really gets IMS
under control (UCC-10). Circle 94

A Job/Recovery Mgmt System that makes
restarts and reruns simple (UCC-15). Circle 95

A GL/Financial Control System that
Accounting has been dreaming of (UCC-FCS).
Circle 96 ‘ -

An IMS Database Verifier checks physical
pointers, finds errors before they become
problems (UCC-40). Circle 97

An IMS Database Space Utilization Program
pinpoints DB loading problems (UCC-41).
Circle 98

A broad line of Banking and Thrift software.
Circle 99
Software packages like these. One more way —

We’'re helping the computer
to do more of the work.

ucge

P. 0. Box 47911 —Dallas, Texas 75247

Canada: 797 Don Mills Road—Don Mills, Ontario M3B 1Z3 « Europe: 1258 London Road—London, U.K. SW16 4EG
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ommunications

Keeps Your

Like any other complex mechanism,
communications equipment occasionally
malfunctions and requires regular mainten-
ance. That’s why you should know about
General Electric’s communications equipment
service if you use, manufacture, or resell
such equipment.

General Electric Instrumentation and
Communications Equipment Service Shops
are located in major cities across the country,
with factory-trained GE technicians who can
respond quickly when your equipment, or
your customer’s, requires maintenance or
repair. Our master file of the equipment’s
service history can speed things up, too.

Call when you need service, or take
advantage of our complete service “package”

(where a flat monthly charge covers preventive

maintenance, replacement parts, and service

labor).
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General
Electric
Service

In addition to service, we sell and lease

the TermiNet® Printers, ADDS Video Display
Terminals, the VADIC 3400 Full Duplex 1200
Baud Modem, and the reliable Livermore
76B Coupler.

If you manufacture, resell, or use com-
munications equipment, keep it running
smoothly and efficiently —and at low cost —
with communictions equipment service by
General Electric.

For more information contact Manager-
Communications Equipment Services, General
Electric Company, Apparatus Service Division,
Building 4, Room 210, 1 River Road, Schenec-
tady, N.Y. 12345.

GENERAL @B ELECTRIC

DRETARMRATION



FacingFinancial
Realities in Banking

by Robert Chapman

Fully automated on-line systems are not always cost justifiable, but the alternatives

need not be painful.

By early June 1976, a special Bankers
Trust task force had developed the speci-
fications for a custom multiprocessor
system which would put all its branch
banks on-line and carry the firm into
the age of computerized automation.
All monetary transactions and account
status inquiries were to be entered
through crt terminals. Balancing the
cash drawers at the end of the day
would be a breeze, and many paper
documents which previously flowed
from the branches to central operations
would be made unnecessary.

The system had one fatal flaw, how-
ever. It couldn’t be cost justified. Nor,
we learned, had other banks been able
to cost justify such systems. The declin-
ing cost of electronic automation simply
hadn’t declined far enough.

After that initial failure, the task
force went on to a series of successes in
defining a system with an acceptable
return on investment, training hun-
dreds of bank personnel in its opera-
tion, and bringing the bank’s branches
on-line at a rate of as many as 39 sites
per week. And in retrospect, we wonder
whether the cultural shock involved
would have prevented our going from a
manual system to our original target of a
completely automated system in a single
leap.

For background, Bankers Trust Co.
is a major New York City commercial
bank, the ninth largest bank in the U.S.,
and maintains some 200 branches
throughout New York State. The proj-
ect described here involved the installa-
tion of the bank’s first electronic teller
terminals in 103 of those offices, spread
-over a geographical area of 70x60 miles.
Prior to this project, the bank had no
network of any kind linking those
branches. ’

Beginning with optimism

In January 1975, Bankers Trust had
formed the task force and given it the
charter of devising the best way of using
automation to assist branch banking.
The task force was intentionally posi-
tioned as a bridge organization between
the users (Metropolitan. Banking Dept.)
and the developers (Computer Systems
Dept.) in an attempt to overcome prior
frictions. As head of the task force, 1
reported administratively to the head of
MBD, but for project-related decisions
and guidance I reported to the Business
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Review Group, consisting of senior
managers from both MBD and cCsp,
according to the skills needed at the
time. Clearly, the survival of this type of
liaison organization would depend on
the good will of both departments.

The problem set before the task force
was to combat the inflationary pressure
of labor-intensive processing using the
declining (but still too high) cost of elec-
tronic automation.

By June 1976, we had a competently
prepared functional specification
describing a system with some 88 sepa-
rate transactions. It became obvious at
that time that we were faced with a seri-
ous cost/benefit problem: the system
was going to cost a lot, and the benefits
to be expected from it would not begin
to meet the bank’s return-on-invest-
ment (ROI) criteria. A set of rough
financial data is given in Table 1.

We then belatedly turned full atten-
tion to the Ro1 question. We re-
examined all the Rol analyses over a

period of about three months; the

results got worse. The most serious
problem was that although the system

could help the teller balance more.

quickly at the end of the day (which had

been counted as a benefit), we still had

to pay for the whole work day. We
talked to every bank that we could find
which was considering branch automa-
tion and which was of a comparable size
to our own to see if they had achieved
cost-justification. We did not find any,
and we were unable to find any flaw in
our unattractive calculations.

We then tried to define a system of

lesser function and better RoI by select-

ing from the full-function system those
features with the best return. In spite of
lots of work, we were unable to define a
cost-justifiable system, or in most cases
even one with a positive ROL

Falling back to the real world

By the fall of 1976, we had firmly
decided against the full-function ap-
proach. Our efforts turned to an “in-
quiry and hold” system which would
give tellers an automated trial balance.
That is, the system would present cus-
tomers’ balances and allow those
balances to be decremented in real-time
as tellers paid out money to customers,
but it would not be on-line to the réal
files. Its files would be loaded each
morning and scratched the next’
morning.

As part of the system, we decided to

Looking at Costs versus Benefits

One-Time Cost
Branch Terminal Hardware
Central Site Hardware
MBD Labor
Software
One-Time Other Labor Costs,
Incl. Conversion

Total One-time Cost

New Operating Costs, Annual
Hardware-Maint.—Central
Branch
Software Maint.
Data Center Operations
Telephone .

Total New Operating Costs
Beﬁefits, Annual
Banking Operations

Branches (labor reduction)
Data Center (one less CPU)

Total Benefits

- == NG

0-3
$7-10M

SN
www

.15
$.85-$1.15M
$.5

.8

.8
$2.1M

Table 1. It soon became apparent that it would take Bankers Trust over five years
to break even on a full-function system, and that would be using the best-case
numbers. The big part of the expense came from being on-line to the real files.
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.,.Considér the hidden alternative -
Schlage Electronics Access Control System

Planning and operating access controls can take on monstrous proportions—and costs!
" That's why Schlage Electronics has coupled over 50 years of security leadership with the
most advanced electronics concepts to provide a systems approach to access control.
The Schlage system operates by proximity. A hidden sensor reads an electronically coded
credit-card-size command card and transmits signals to a control unit which regulates
valid access and invalid attempts. There are no troublesome keys, key holes, card slots, or
push buttons that can be subject to vandalism or abuse. Before you buy or specify another
piece of equipment for controlling access to parking areas, perimeter doors, computer
rooms, elevators, or other sensitive areas, consider the
“hidden alternative” from Schiage. We'll send you de- SCHLAGE ELECTRONICS
tails on the systems approach that takes the nightmares ﬁ?;;"é_"i,:ﬂi"si?f:,f’f: y
out of access control. Call toll-free (800) 538-1755. S“""Wa'ev(fgg;°7'gga_g:ggs

In California (408) 736-8430.

_—"-——'_"3,__,_”; .

LIKE A FREE PRINT of this cartoon illustra-
tion, suitable for framing and adding your

own caption, and without advertising message?
Just write on your letterhead to Schlage
Electronics.
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FINANCIAL REALITIES

issue plastic identification cards, called
Pass-key cards, to each of our checking
account customers. The cards are used
for customer identification, and con-
tain encrypted versions of the checking
account numbers on the mag stripe—
which relieves the teller of having to key
them.

This system has come to be called
ACCESS, Automated Customer Com-
munication and Electronic Service Sys-
tem. ACCESS was not cost-justified and is
not now cost-justifiable. Rather, its
justification is to establish competence
in new (electronic) ways of doing busi-
ness, at minimum cost, and to show our
employees and customers some modern
improvements. The expenditure is

viewed partly as an alternative to other

forms of advertising.

In November, we put out a request
for quotation to several vendors, asking
for hardware and packaged software to
provide the “inquiry and hold” and
other transactions. By mid-December
1976, the project had chosen the vendor,
the only one which seemed able to offer
a proven software package, a simple
system which could be implemented on
a tight schedule, the right hardware
delivery schedule, and an affordable
price. :

Meanwhile, task force members
began preparing the functional speci-
fication for the system, showing exact
transaction input formats, responses,
keyboard layouts, error ' recovery
requirements, fallback procedures, etc.
Funding approval to proceed was given
in mid-February, with a target date of
live operation in October. We knew that
this was a tight schedule, and made con-
scious efforts to trim the size of the job
to the available time. Nevertheless, we
found ourselves working at the maxi-
mum rate for that entire period.

The hardware system is shown in Fig.
I. Some 121 locations (branches and
processing centers) are served by 18
1200baud  asynchronous multidrop
lines. The telephone lines can be
switched between cpu’s in any con-
figuration, although the software de-
sign defines two fixed groups of lines
which must be switched as units.

There is a maximum of 30-odd termi-
nals per line, with a total of 416 termi-
nals in the network. The terminals are
Burroughs T1602-2s, which have 10
" numeric keys, |l user-defined function
keys for transaction entry, and a 16-
digit display. The terminal stores up to
150 characters of data which is trans-
mitted in one block during input or out-
put. There is a “page” key allowing the
user to search through the data that has
been keyed or the response sent by the
cpu. The terminal also contains a mag-
netic stripe reader for plastic cards.

The telephone line configuration and
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the number of terminals per line were
chosen with the aid of a Burroughs
simulator package (SPARTAN), and live
operation has shown no problems with
the resulting configuration. The central
site hardware was simulated also to
assure  adequate transaction rate
capability. :
The central site consists of two Bur-
roughs B2700 processors, each with
dual channels to a common 180MB of

23msec fixed-head disc, one channel to
six common tape drives, plus a card’
reader, printer, and console. Either or
both cpu’s can be used in the on-line
system as both are dedicated to ACCESss.

The transactions chosen are shown in
Table 2. They are symmetrical transac-
tions for savings accounts and checking
accounts. )

The data base is derived from the
overnight batch processing runs (the

Customers’ accounts were put on-line with Bankers Trust's inquiry-and-hold system.
Now individuals may check the status of their accounts through terminals in the bank
branches 'using Pass-key cards. (The cards have a magnetic stripe with an encrypted
account number.) Tellers have similar terminals for recording the day's transactions.

BRANCH

BRANCH

BRIDGE
X I

T-BAR
SWITCH

300KB CARD READER,
MEMORY CONSOLE,
PRINTER
+ TAPE
. FILE
3 EXCHANGE LINE #1
TAPE B-2700 :
6 cPU o LINE#18
LINE#1
B-2700 R
DISC .
180MB FILE cpU o LINE#18
DISC EXCHANGE /
300KB [CARD READER,|
MEMORY CONSOLE,
PRINTER

Fig. 1. Burroughs hardware and software was chosen to support the network.
Some 121 sites are served by 18 1200baud muitidrop lines connected to either one
of the B2700 cpu’s. Customer account data is read into the ACCESS files each
morning from mag tape, and the disc files, in turn, are dumped to tape to update
the “real” files in a.batch run every evening.

TYPICAL OF
ALL BRANCHES { l MODEMHTEHMmi'rm~ITERM|NAJ

DATAMATION



legal records of the bank) and trans-
ferred by magnetic tape to ACCESs each
morning. There, the balances are decre-
mented during the day’s business, and
the file discarded at the next successful
morning update.

Staffing for coordination

The implementation team’s size was
purposely held down to reduce com-
munication problems and cost. In retro-
spect, it was too low; we could have
used one more person in each of tech-
nical writing, batch interface software
development, and in the procedures and
training areas. We had no backup per-
sonnel and were fortunaté that no per-

sonal problems kept individuals from-

working. In addition, we asked people
to postpone vacation time until it was
convenient for the project, and a lot of
evening and weekend time was put in by

all hands.
Since MBD and CSD occupy separate

buildings about a half-hour apart, the
question of where to locate the task

force came up at various times. Ini-

- tially, the personnel were split between
the two locations. In early 1976, we
recognized that this separation was
causing an “us” versus “them” problem,
and the group was consolidated at the
user’s site. This arrangement lasted until
the spring of 1977 when it became
important to be close to the computers
and the entire task force moved to the
development site. This was probably the
first time that user personnel had taken
up residence in the technology depart-
ment. Without this move, our chances
of performing would have been severe-
ly impacted; no telephone system can
compete with being able to walk into a
person’s office and get a question
answered.

One of the major questions we faced
was ‘how reliable to make the com-
munication network. The specific ques-
tions were whether to provide dial back-
up or network diagnostic equipment to
isolate line faults to the various vendors.
Dial backup was provided for the 16

Transaction

Checking account balance inquiry

checking account uncollected-funds
inquiry

checking account hold placement
checking account hold inquiry -

savings account balance inquiry

savings account unavailable inquiry

savings account hold placement
savings account hold inquiry

display last hold

Information provided

available balance

overdraft line available balance
total available balance
checking account book balance

for one day
for two days
beyond two days

notifies teller whether account
has sufficient funds to cover a check
presented for cashing

total number of holds placed
total amount of holds placed

total available balance
computer balance
passbook balance
penalty closeout amount

total unavailable funds
except legal, collateral, or admin-
istrative holds

legal, collateral, or
administrative holds

notifies teller as to whether account

has sufficient funds to cover a with-
drawal

total number of holds placed
total amount of holds placed

amount and account number of last
hold placed from a terminal

Table 2. The system actually implemented performs only about 25% of the func-
tions initially specified for a full-blown version, but they’re the most important 25%.
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largest branches and for all trunks to
the remote hubs (where the trunks fan
‘out to individual branches).

Another question concerned how
many terminals to install (resolution: -
one for two tellers in busy offices, down
to one for five tellers in other offices).

The project is the people

Due to the relatively small size of this
project, we were able to use simple tools
to control and measure progress. A
PERT technique was used for charting
major tasks, supplemented by a “to-do”
list of lesser items, and both were re-
viewed every 7 to 14 days at project
review meetings.

The pERT chart had activities as
nodes, with each node giving the name
of the task, people responsible, planned
start and end dates, and actual start and
end dates. It was maintained by hand by
the project secretary, for a total cost of
2 to 4 hours per week, plus $600 in
reproduction expenses.

The action item list was a memo pad
of critical but small tasks that were
pending for project members. Each
entry gave the task name, person
responsible, due date when we knew
one, and resolution of the task when
completed. This list was also reviewed
and updated at every project review
meeting; old items were crossed off and
new ones added without retyping.

In addition to these activities, there
was a weekly review with Burroughs to

_check on hardware progress. Initially,

these addressed delivery schedules,
installation plans, and terminal prep-
aration. In the operational environ-
ment, they now emphasize reliability,
maintenance activities, and hardware
upgrades.

We were fortunate in having superior
technical people on the project: both
¢sD and MBD were determined to have a
success, and contributed good people to
the effort. ‘

One person did the entire on-line soft-
ware development, using the structure
of the Burroughs Tis software package,
but actually recoding it. From a start in
April, we were running test transac-
tions in July. There followed several
weeks of intensive but informal testing-
and-repair effort—running test transac-
tions during the day and repairing the
software at night. During this testing,
we corrected errors in the functional
specification (either ambiguously
defined requirements or requirements
that looked good on paper but not in
practice) and in the code. After about
two weeks of this, we had a pretty stable
but not fully accepted on-line system.

Two people developed the batch-to-
ACCESs data base conversion software.
This included extraction of the batch
system files, format conversion, and
loading of these files on the Burroughs
side. . '
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Surprisingly
easyio use.

The new $150,000 DECSYSTEM-2020 is more
‘han the world’s lowest priced mainframe.

It's also the easiest to use.

The secret is in the software. The TOPS-20
virtual memory operating system and the high-level -
anguage compilers. The same proven software that
-uns on our larger DECSYSTEM-20 family main-
rames. Designed from the start to let both skilled
and unskilled programmers
earn quickly, get more work
Jone, and make fewer
mistakes. .
Here’s what you get:

Unique PUSH/POP
commands. PUSH lets you
interrupt what you're working
on and go to new program-
ming —as many times as ﬁzou
like. It gives you essentially
another virtual machine. POP
gets you back to the previous
program.

Interactive debugging
at the source language level at
run time without recompila-
tion. And you debug in

average of 40% fewer than our nearest competitor.

Forgiving operation. You can get out of an
editing session and have the system ignore the
changes you made. You can even un-delete a file
you mistakenly got rid of.

Unified user interface. And all these user
interface features look the same to the programmer
regardless of the language or application software.

All of which makes the
DECSYSTEM-2020 as easy to use
- as a programmable calculator.

Since the DECSYSTEM-
2020 is so easy to use, it can be
run by the people who need
it. So you don’t need a whole
SEparate operating staff. In fact,
all you need is someone to
mount disks and tapes, or to
feed card readers and line
printers. A claim no other
mainframe maker can match.

In addition, batch can
be run from a terminal. If
there’s a power failure, the
system will restart itself. And
with automatic SYSGEN, you

N

English, not octal like don’t need system wizards to
other systems. configure and run the machine.
Superior tutorial aids. With people repre-

senting 65-70% of DP center

If you have arough idea of a
costs, the DECSYSTEM-2020's

command, you can type in an

abbreviation and the system will list all similar ones.
When you recognize the command you want, you
just type it in. You can abbreviate commands you're
expert at, and get instant help when you're unsure.
So you can use the system without the manual in

your lag.
ewer keystrokes. Most commands require
an absolute minimum number of keystrokes —an
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ease-of-use features are looking just as attractive

as its incredibly low price. Ena nﬂ E n

To find out more,
simply write us below.
Pty LARGE COMPUTER GROUP

[ Please send your new 